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November 3, 2003

The Honorable Magalie Roman Salas
Secretary

Federal Energy Regulatory Commission
888 First Street, N.E.

Washington, DC 20426

Re: American Electric Power Service Corporation, et al.
Docket Nos. EL03-137-000, et al.

Dear Secretary Salas:
Enclosed are an original and fourteen copies of the California Independent
System Operator Corporation’s (“I1SO’s”) Prepared Direct Testimony and

supporting exhibits in the above-captioned proceeding. This filing includes:

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

. Exhibits:
Ex. No. ISO-1 Prepared Direct Testimony of Dr. Eric Hildebrandt
Ex. No. ISO-2 ISO document entitled “Analysis of Trading and

Scheduling Strategies Described in Enron Memos,”
dated October 4, 2002
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Ex. No. 1SO-3

Ex. No. ISO4
* Ex. No. ISO-5

~ Ex.No.1SO-6

Ex. No. ISO-7

ISO document entitled “Addendum to October 4, 2002

Report on Analysis of Trading and Scheduling
Strategies Described in Enron Memos’ " dated

“January 17, 2003

ISO document “Supplemental AnaIySIs of Trading and.
Scheduling Strategies Described in Enron Memos
dated June 2003 ' 2

CD-ROM (Disk #1 of 2) beanng the Iegend ‘Exhibit

'No. ISO-5, Filed on November 3, 2003 in Docket ! Nos‘ ;

EL03-137-000, et al.” (Flled under seal )

CD-ROM (Disk #2 of 2) bearing the legend “Exhibit
No. ISO-6, Filed on November 3, 2003 in Docket Nos

“ELO03-137-000, et al.” (Filed under seal. )

Technlcal Supplement to Source Data:

Please note that some of the Exhibits are belng flled under seal pursuant |

-~ to the Order Granting Joint Motion for Adoption of Common Protective Orderand -~

‘the Non-Disclosure Certificate adopted by the Presiding Judge in this proceeding
on September 29, 2003. Specifically, the CD-ROMs that are Exhibit Nos. ISO-5 -
-and 1SO-6 contain “Protected Materials, Not Available to Competitive Duty
Personnel.” Therefore, these Exhlblts have been removed from the public

version of this flhng



The Honorable Magalie Roman Salas -
November 3, 2003
Page 3

Also enclosed are two extra copies of the filing to be time/date stamped
and returned to us by the messenger. Two courtesy copies of this filing,
including Exhibit Nos. 1SO-5 and ISO-6, are being provided to Presiding Judge
Carmen A. Cintron. Please contact the undersigned.if you have any questlons
regardmg this fi hng Thank you for your assnstance ‘

Slncerely,

ﬁmﬂm

J. Phillip Jord
Bradley R. Mitiauskas
(202) 424-7500

“Counsel for the California -
- Independent System Operator SR
B Corporatlon o

Enclosures

cc:. . The Honorable Carmen A. Cintron
Joel Cockrell, Commission Staff
Edith Gilmore, Commission Staff .
Linda Lee, Commission Staff
~ -Service List
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SUMMARY OF THE PREPARED DIRECT TESTIMONY OF DR. ERIC
HILDEBRANDT (EXHIBlT NO. ISO -1):

Dr. Hlldebrandt describes brleﬂy, and submlts for the record in this proceedmg,
report and supportlng data that the ISO’s Department of Market AnalySIs has

produced concerning possible gaming and market mampulatlon in the Caln‘orma
wholesale eIectncﬂy markets. :
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THE UNITED STATES OF AMERICA

BEFORE THE
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FEDERAL ENERGY REGULATORY COMMISSION

'Amerlcan Electric Power Serwce Corporatlon )
Aquila, Inc. ~ )

- Arizona Public Service Company )
. Automated Power Exchange, Inc. )
Bonneville Power Administration ' )
California Department of Water Resources )
California Power Exchange )
Cargill-Alliant, LLC . )
City of Anaheim, California )
City of Azusa, California )
City of Glendale, California )
City of Pasadena, California )
City of Redding, California )
~ City of Riverside, Cahforma )
-Coral Power, LLC o )

. 'Duke Energy Trading and Marketlng Company )
- - Dynegy Power Marketing, Inc., - )
Dynegy Power Corp., El Segundo Power LLC,)
Long Beach Generation LLC, Cabrillo )
-Power I'LLC, and Cabrillo Power Il LLC )

. Enron Power Marketing, Inc. )
and Enron Energy Services, Inc. )
FP &L Energy )
Idaho Power Company a ' )

- Los Angeles Department of Water and Power )
- Mirant Americas Energy Marketing, LP, Mirant )
California, LLC, Mirant Delta, LLC and- )
Mirant Potrero, LL.C - ‘ )
Modesto lrrigation District )
Morgan Stanley Capital Group )
Northern California Power Agency - )
Pacific Gas and Electric Company )
PacifiCorp ‘ : )
PGE Energy Serwces )
Portland General Electric Company )
Powerex Corporation . ' )
(f/k/a British Columbia Power Exchange Corp )
Public Service Company of Colorado )
Public Service Company of New Mexico - )
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EL03-146-000
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Docket No. EL03-169-000
Docket No. EL03-170-000

- Puget Sound Energy, Inc.
Reliant Resources, Inc., ,
Reliant Energy Power Generation, and
Reliant Energy Services, Inc.
Salt River Project Agricultu ral
Improvement and Power District
San Diego Gas & Electric Company
Sempra Energy Trading Corporation
" Sierra Pacific Power Company
Southern California Edison Company-
TransAlta Energy Marketing (U.S.) Inc.
-and TransAlta Energy Marketlng
(California), Inc.
Tucson Electric Power Company
Western Area Power Administration
Williams Energy Services Corporation

Docket No. EL03-171-000

- Docket No. EL03-172-000
Docket No. EL03-173-000
Docket No. EL.03-174-000
Docket No. EL03-175-000
Docket No. EL03-176-000 -

Docket No. EL03-177-000
Docket No. EL.03-178-000 -
Docket No. EL03-179-000

- PREPARED DIRECT TESTIMONY OF
DR. ERIC HILDEBRANDT ON BEHALF OF
~ THE CALIFORNIA INDEPENDENT SYSTEM
: OPERATOR CORPORATION

1 Q. PLEASE STATE YOUR NAWE, TITLE;AND BUSINESS ADDRESS

2 A 'My name is Dr Enc Hlldebrandt and I am the Manager of Market

3 ﬂlnvestlgatlons for the Cahfornla Independent System Operator Corporatlon
4 o '(“ISO”) My busrness address is 151 Blue Ravme Road Folsom CA
5 95630. |

6 Q. INWHAT CAPACITY ARE YOU EMPLOYED? |

7 A 'l,'am' the Manager of Market Investigations, within the Department of

8 'MarketAnaIysis.:'
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1 Q.  WHAT ARE YOUR RESPONSlBlLlTlES AND ACTlVlTlES IN THAT
2 POSITION”
3 A - Among other activrties l haye worked extenswely on analyses of the
| 4 overall performance and competitiveness of California’s Energy and
‘ 5 Ancillary Se}rv_ices. markets, analyses of and proposals to mitigate local o
6 R market povi/er, and development and analysis of system market power '
7 '_ mitigation options " .During the 2000-2&001'period i;overed in this |
8 | proceeding, l played a lead role in. analyzmg and reporting to the |
9 ‘Commission on market conditions and outcomes in California’s wholesale
10 - energy markets Slnce that perlod lhave testified before the Commissmn :
| 11 in proceedings stemming from market conditlons and actiwties of Market e o
12 Part|C|pants durmg that perrod and have performed and supervnsed others .
13 o »in the performance of various analyses of the types of scheduling and |
'» 1 4 3 trading,practices that may, constitute gamlng or;anomalous market o
1’5 R ‘- behavlor. » o ; | 7 -
7 16 *_VEQ.' o " PLEASE DESCRIBE YOUR EDUCATIONAL AND PROFESSIONAL
17 - . QUALIFICATlONS
18 : A hold a B S. degree in Political Economy from Colorado College and an. i
19 | M S and a Ph D |n Energy Management and Policy from the UniverSity oi‘
Pennsylvania I have speCIalized ln economic analyS|s and research
.21

relating _to energy issues. for over fifteen years, with an 'e_mphasis on - :

i

Capitalized terms othenNise not deﬂned in my testimony are deﬁned in. the ISO Tariff

Appendix A — Master Defimtions Supplement
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1 performing economic anaIysrs market research and plannlng and
2 evaIuatlon studres for the electric utlhty mdustry I began my career in .
3 energy research at the Center for Energy.'and Envrronment at the :
4 ' Unlversrty of Pennsylvanra and then worked for over six < years asan .
' 5 | economic consultant to the electric ut|I|ty mdustry with the firms of Xenergy
6 Inc and HagIer Bailly Consultmg in PhlIadelphla Pennsylvanla Prlor to
7 Jomlng the ISO in 1998 | worked for over three years at the Sacramento
8 | o Mun|C|paI UtlIlty Dlstnct as Supervnsor of Monltonng and EvaIuatron
9 Q. . HAV,E You TESTIFIED PRIEVIOUSLY BEFORE THE comMrsSroN? .
10 . | Yes I have provrded wntten and oral testimony on behaIf of the ISO in the '
11 proceedlng concernmg refunds for transactions in the CaIlfornla whoIesaIe
: 12 eIectrIcrty markets (Docket Nos ELOO 95- 000 et al.). I have also provrded
13 | wrltten testlmony on behaIf of the ISO in the so-caIIed “100 Days |
14 Evrdence proceedmg (Docket Nos ELOO 95- 069 and ELOO 98- 042)
15 | , addltlon 1 have provrded wntten and oraI testlmony in proceedmgs related s
1.6 | to Rellablllty Must-Run Contracts in Callfornra (Docket Nos ER98-496-
17 000, ER98 1614 000; ER98 2145-000 and ER99-3603) |
18 Q WI-IAT IS,THE PURPOSE oF YOUR TE‘STI’MONY? |
19 1 erI descrrbe brreﬂy, and- submlt for the record in thrs proceedlng, a report

, and supportmg data that the ISO s Department of Market AnaIysrs (“DMA”) '
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has produced concernrng possrble gamlng and market manrpulatron in the

California wholesale electrlcrty markets.

WHAT IS THE REPORT TO 1wr-’ucr-| You REFER?

I am referrrng to a report that consrsts of three ISO documents dated

October 4, 2002, January 17, 2003 and June 2003 The document dated

October 4, 2002 is provrded as Exhlbrt No. ISO-2 to my testlmony. T he .

,document dated January 17 2003 is provrded as Exhrblt No. ISO 3to my . :

tes’umony The document dated June 2003 is provrded as Exhrblt No

1804 to my testrmony I will refer to these documents coIIectrvely as the '_ |

“ISO,Report.”r

' WAS THE 1SO REPORT PREPARED BY YOU OR UNDER YOUR
- DIRECTION? -

, Yes.
© WILL YOU BE SUMMARIZING THE FINDINGS IN THE ISO REPORT?

: 7No.' The ISO Report'speaks for itself, and therefore I"believ_ethere isno.

need to summarize it. . -

, 7-7 WHY ARE YOU SUBMITTING THE ISO REPORT IN THIS
PROCEEDING’? ’
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1 A, This proceedmg was estabhshed by the Commrssron in the “Order to
2 7 Show Cause Concernlng Gammg and/or Anomalous Market Behavior” B
3 :lssued in the captloned dockets on June 25 2003 In that Order, the iy
4 | Commrssron noted that the Commission Staff cited the ISO Report in the
5 Staff's Final Report in the mvestlgatlon in Docket No. PA02-2-000 WhICh
6 the Commission reIled upon, in part, in issuing the Order. The
7 | '7 Commrssron also noted that it had rewewed the ISO Report, and that it o
-8 | was |ssumg the Order based on the ISO Report as weII as the FlnaI Staff
9 , g Report and other materraIs (i.e., the submrssrons in the 100 Days
.10 ; | - Evrdence proceedlngs) The Commrssron dlrected the ISO to provrde |
11 . *;w:thln 21 days after the Order to aII of the partles requ1red to show cause
| 71‘2 | by the Order (the “Identlt" ed Entrtles”) the specrfrc transactlon data for
13 : | each of the practrces drscussed in the ISO Report along wuth a descrlptlon‘ |
14 of the “screens" DMA: had used to complle the ISO Report and to frle the
1’5 " same matenal ‘wrth the Commlssmn.. :
176 | Q ,. DID THE ISO PROVIDE TO THE IDENTIFIED ENTITIES AND FILE THE
17 ' SPECIFIC TRANSACTION DATA AND EXPLANATION OF THE ‘
18 '_SCREENS AS DIREC_TED BY THE COM_MISSION"
»1»9‘ A Y_ee.
20 Q. " ARE YOU ALSO.‘P,ROVIDING THAT DATA AND THOSE |

'EXPLANATIONS FOR THE RECORD IN THIS PROCEEDING?
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1 A Yes The data and the explanatrons are belng provrded on two CD ROMs ,
2 N and a paper copy of the ISO’s ‘Technlcal Supplement to Source Data.”
3 ~ The t” rst CD- ROM is ‘provided as Exhlblt No ISO-5t0 my testlmony The
4 “ .second CD-ROM is provrdedas Exhibit No. ISO-6 to my testlmony. ‘Both
5 ' CD-ROMS are desjgnated by the ISO as"‘Protected Materia|s” p,Urs_uant to |
| 6 the “Order Granting JointMptipn for Adpption of Common Protective’
7 | . Order lssued in the captloned dockets on September 29 2003.
8 VTherefore Exhibit Nos ISO-5 and 1SO-6 are not belng made avallable for
9 " ‘viewing by the public. The Technlcal Supplement to Source Data is
10 - o prowded as Exhlbrt No. ISO- 7 to my testlmony, and is belng made '
1 1 ' avallable for vrewrng by the pubhc
Q. ',WERE THAT DATA AND THOSE EXPLANATIONS PREPARED BY
13 'YOU OR UNDER YOUR DIRECTION'P '
Q. DOES THI'S,CQNCLUDE YOUR TESTIMONY?

-~ Yes..
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AFFIDAVIT OF WITNESS

"I, ERIC HiLDEBRANDT,"being duly sworn, depose and say that the
statements ’contairnedAin my Prepared Direct Testimony on béhalf of the
_Ca'lifornria lndependent System Operator Corpor»éttion' in-this procéeding are true

- and Cofrec't to thé best' ~o'f my knowledge, 'informat‘ion, and belief.
| EXec_l'Jted'on this- 30 day of October, 2003.

Y

" Eric Hildebrandt I T

Subscnbed and sworn to before me on thls DO day of October 2003

@f/f/i’ / 7%/%/

-Notary Public’ ,
State of Calufornla

. CAYDEN V. MOHR ‘ L
y' i Commission # 1293602 ,
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AnaIyS|s of Trading and Schedulmg Strategles :
Described i in Enron Memos

: ‘Report
Department of Market Analysrs

October 4 2002

© CAsoPMAewh 1 3261008
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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 report is
being submitted to Commission staff for use in its investigation of Western Markets.

The ISO stands ready to provide Commission staff with additional documentation and
“analysis of these trading practices and to assist staff with any aspect of its vvinvestigatiqn.

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 1SO dispatch instruction. This can be done by in-state generators
without overscheduling of load simply by overgenerating in real time. Since imports
must be scheduled over inter-ties and cannot simply overgenerate, importers can
schedule imported generation against “fictitious load”, which creates a positive
'uninstruzgted deviation in real time for which they receive the real time market clearing
- {MCP). = o : : S ' o

During 2000, Enron routinely overscheduled load by 500 to 1,000 MW (in excess of o
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 R

“schedule transmission in advance. Since the ISO rarely needed to decrement RSN
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 :
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 gecrementing resources or incrementing very small amounts of energy in real
time. ' g : S

' See Exthibit 2 éubmitted.- with Testimony of Terry Winter before the U.S. House of Representatives,
Subcommittee on Energy Policy, Natural Resources, and Regulatory Affairs, July 22, 2002.
(http://www.caiso.com/docs/09003a6080/1 8/93/09003a6080189353.pdf) .

2 After implementation of 10-minute settlement 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 decremental price is equal to the
- incremental price, or the highest incremental 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 volumes
each 10-minute interval within the hour. : : I

3 Also, until 10-minute settiements started in September 1, 2000, there was no difference in the price paid .
for uninstructed vs. instructed energy. =~ © - . - S i

CAISODMAlWh 2 302612003
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Oversheduling by Enron drop'ped dramétically in late Nov’érhber and é‘arly 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 l6ad 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 relatlvely low :

_level of underschedullng by other market partrmpants '

Future proposed market design (MD02) would further decrease the lncentlve 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, so

~ that participants could schedule generation against “virtual load”, while allowing the

. -1S0’s ability to differentiate between “actual” load and virtual load” for purposes of

maklng efﬂcrent Day Ahead unit commltment and real time dlspatch decrsrons

It should be noted that oversheduling of load is not a strategy that could be employed to
: “hide” generation from the 1SO and cause the 1SO to declare a system emergency or. - -
‘curtail load, as has been alleged by Mr. Robert McCullough before a California State
Senate Committee.* The ISO manages real 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 partrcrpants_
~ does not * lnflate ISO’s projection of loads for each operating hour. At the same time,
~any generation that is scheduled against “fictitious load” under this strategy is actually
delivered, and is therefore fully visible to 1ISO operators. As a result, during periods of
-chronic underscheduling of load by the state’s major I0Us, the net effect of - -~ :
- -overscheduling of load by other participants is to reduce the overall dlfference between .
observed loads and generation that the ISO must meet through |ts formal real trme
“market (or through out-of-market purchases)

The ablllty to overschedule load in selected congestlon zones could used in as part of 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 1ISO’s southern zone (SP15) does not appear to have =

~“ See memo entltled “Three Cnsus Days at the California lSO submitted as testlmony by Robert
McCullough to the Califarnia Select Committee to lnvestrgate Prlce Mampulatlon of the Wholesale Energy
- Market, September 16 2002. -

Durlng periods of éxcess generatlon overschedullng of load can negatlvely rmpact rellabllrty by creatrng
fovergeneratron However, the system emergencies and outages discussed by McCullough could in no -
: ‘\‘Nay be have been created or exacerbated by overscheduling of load, as McCullough contends.

CAISODMAlewh 4 3126/2003
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been employed by Enron (or in any event, was not successfully employed) as part of a
strategy to increase Enron’s FTR revenues on Path 26.

2. Export of Callforma Power

~ During some penods when prices hit the 1SO price caps, Enron and other SCs could
© presumably buy power from CA and sell to outsrde markets at h|gher prices.®

- The ISO does not have access to information on the pnce at which power exported from
" the 1SO system may have been sold. - However, the ISO does routinely monitor price -
indices reported for the major trading hubs in neighboring control areas (Palo Verde and
the California Oregon Border), and compare these to prices paid by the I1SO 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 California’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 shownin
Figure 3, which show that prices in the nearby trading hubs tracked prices in the ISO
real time market very closely, and that prices in these hubs rarely exceeded prices in
the ISO’s real time market; More importantly, prices in these other markets dropped
when the hard price cap in effect in the ISO’s real time market were lowered from $750
~ to $500 and then again to $250. This suggests that prices in neighboring tradmg hubs o
- were typrcally belng driven by pnces 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 contmuatlon

of regional market power mitigation, not a California only solution. - Over the longer- = e

term, problems associated with export of power may be addressed by imposing
available capacity requirement on LSE’s within the ISO. Establishing capacity :

* requirement on a regional level would also address the potential problems assocxated :
-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 1SO while hard caps were in place also tracked prices in the 1ISO’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,
~ thatas reported spot market gas prices began to soar above $20/MBtu in late
~ November 2000, the I1SO did need to begin paying prices in excess of the $250 hard

~ capin order to procure a suﬁ" crent quant|ty of lmports out—of-market to meet system
: .Ioads S :

® while export of power from Callfornla could be part of a strategy for exercising and benefiting from "
market power and circumventing price caps in effect within the 1SO system the Enron memos descnbe
this trading practice as being limited to taking advantage of an arbitrage opportunity by buying power at
capped prices from the PX market and exporting it for sale at a higher price.

CAISODMAfewh 5 3262003
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~ Figure 3. Comparison of ISO Rea|¥ti‘me Prices
With Daily Spot Prices in Neighboring Trading Hubs

‘Palo Verde (Arizona) and SP15 (Southern California) -
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Figure 4. Comparison of ISO Real-time Prices
Purchase Price Compared with ,Ex_f‘ost Price

$/MWh
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~3.'Non-firm Export

This strategy involves scheduling of * non-firm export” that suppher does not. mtend 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 congestnon in.real tlme since export does
not occur - : A ,

Enron successfully used this strategy to earn 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 thls was mtentlonal gamlng, or

g S|mply schedules that were cut by the ISO

The ISOis currently conS|der|ng modlfylng lts tariff to allow for payments of congestlon
_revenues to be rescinded if final loads/generations actually provided in real time deviate
from levels “upon which congestlon revenues were awarded in DA or HA market

CAISODMAGWh 7 | 312612003
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4. Death Star

The Death Star scenario described in the Enron memos is an e_xainple of what the ISO "
now refers to as “circular schedules”, which may be defined as series of two or more
export and import schedules that begin a,nd end in the same control-area.

The issue of circular schedules has undergone substantial discussion at the 1SO, 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 flow 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 ISO’s congestion management model to “divert”
energy scheduled by other SCs over the congested path over the transmission lines
outside the I1SO system over which the circular schedule is made. However, ISO Grid
Operations staff have expressed two concerns about such circular schedules.

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

- A second concern expressed by 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 to manage actual power flows by adjusting import/export .~ - -
schedules in real time. For example, the import portion of a circular schedule could not
" be curtailed due to a contingency on one branch group without cutting the source of an”~

export schedule that.is providing a counterflow on another branch group. Enron’s
practice does pose a risk to system reliability since the simultaneity of flows could not
“be verified by the operators and therefore was not appropriate. .

The potential frequency and financial gains from circular schedules were analyzed by
identifying import/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 - L

. (approximately) equal quantities by the same SC. 7. Atthe same time, since such =
matching would include wheeling schedules (or other combinations of export/import
schedules) which may have a distinct physical source and sink outside the ISO control-
area, in addition to schedules that may be “re-circulated” outside the control area. '

7 Forinstance, 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 schedules by once SC,.

- coupled with an inter-SC trade to-another SC, who'then exported all or part of the amount transferred
from the other SC). ' , ' - ' :

| CAISODMAWh 8 ©3/26/2003



American Electric Power Service Corp., etal. o ' B Exhibit No ISO-Z, Page 9 of 34 o
~ Docket Nos. EL03-137-000, ez al. , : :

As shown in Table 1, this analysis identified about $2.7 million congestion payments
earned by Enron in 1998-2001 that may be attributable to circular scheduling, with
about $484,000 of this from counterflows created the import/export paths described as -
“Death Star” in the Enron memos (i.e. creating flows through the ISO system by -
importing from the AC lines in the Northwest and exporting to the Southwest, or vice
versa). Another $452,000 of counterflow revenues involved flows over-the DC intertie
(NOB). The largest portion of counterflows identified in this analysis ($1.8 million)

involve schedules flowing into and out of the ISO system over branch group in the
Southwest. : ' '

DMA has reviewed a number of NERC tags of a sample of these schedules to see ifit

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 earned by Enron from potential _
circular schedules, this analysis identified a total of about $11.7 miliion 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. -

CAISODMAlwh 9 . . 3/26/2003
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Table 1. Total Congestlon Revenues Earned by Enron from Counterﬂows
Created by Import/Export Schedules '
(Matched by MW Amount) 1998-2001 .

, o , - Counterflow
lmportIExport Pattem import (Tie Point) : . - Export (Tie Point) Revenues
Death Star MALIN_5_RNDMTN " FCORNR_5_PSUEDO . $254,905 -
Death Star ' PVERDE_S5_DEVERS. MALIN_5_RNDMTN . .$94,859

- Death Star ' MEAD_2.WALC . MALIN_5_RNDMTN 85,128
DeathStar -~ . FCORNR_5_PSUEDO MALIN_5_RNDMTN = $118718
Death Star ~ MALIN_5_RNDMTN" ~ MEAD_2.WALC = $8308
DeathStar . MALIN_5_RNDMTN - . PVERDE_5_DEVERS - $2376 .

- I : - Sub-total (Death Star)  $484,295
SouthwestLoop ~ PVERDE_5_DEVERS FCORNR_5_PSUEDO - - $486,326° -
Southwest Loop  MEAD_2_WALC FCORNR_5_PSUEDO . $73,651 -

SouthwestLoop ~ PVERDE_5_DEVERS | MEAD_2 WALC - . -~ 837,637

: Southwest Loop FCORNR_5_PSUEDO MEAD_2_WALC B - $19,250
Southwest Loop MEAD_2_WALC - PVERDE_5_DEVERS - = $54,019

- Southwest Loop - FCORNR._5_PSUEDO PVERDE 5 _DEVERS = . $1,186,305

: o : Sub-total (Southwest Loop) $1,857,188
DC Tie SYLMAR_2_NOB ° FCORNR_5_PSUEDO - $133,277
DC Tie - ~ . SYLMAR_2_NOB - MEAD_2_WALC - $99,444
DCTie - - =~ SYLMAR_2.NOB -~ - PVERDE_5_DEVERS - | $552
. DCTie. - PVERDE_5_DEVERS . SYLMAR 2. NOB .= . . $68367

. DCTie - : . 'MEAD_2 WALC .~ - SYLMAR_2.NOB ~ = . ~ $84,908

DCTie .- ' FCORNR 5_PSUEDO . SYLMAR 2 NOB ~ ' $69,518 -

Sub-total (DC Tie) - $456,086 - |

Totm . . $279754a» o

CAISODMAlewh 10 3/2612003 |
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Table 2. Total Congestion

~ SC_IDName

, Exhibit No. iVS(.);-Z',Page 11 0f34

. Revenues from CoUn'terf_lvows‘
Created by ImpqrtlExport Schedules (Matched by MW Amount) by SC

Total -

1998 1999 2000. - 2001 2002
CRLP Coral Power, LLC - - S S $1,366,933 $1,279,190 $1,229,360 $3,875,484
EPMI ENRON Power Marketing inc  $84,148  $1,039,960 $1,673440 - $2,797,548
SETC Sempra Energy Trading _ R $87,746 $1,190,556 $237,161 $133,960 $1,649,422°
- PWRXBritish Columbia Power Exchange - S - $44,779 $329,732 - $710,162 $1,084,673
WESCWilliams Energy Services $856,597 .~ $43907 - $15,047  $50,731  $966,283
CAL1 Cargill Alliant, LLC  $1025 $14,289 $877,964  $893,278
APX1 Automated Power Exchange, Inc B $679,500 -$2,662 $682,162
IPC1 1daho Power Company S ‘ o $617,116 $51,849 - $669,065: -
PAC1 PacificCorp ' ~ $413,325 $20,558 T $65,228 $25,757 . $524,869
SCEM Mirant o : "$54,436 . $146,243 $295658 . $496,337
DETM Duke Energy Trading $64,018 -$8,294. $95,340 - $26,465 $21,535 $215,651
vANHMCityofAnaheim ‘ : . T - $136,725- $13,832 ' o $150,557.
CALP Calpine Energy Services.~ . S . $4,376 $127,984 - $132,360
APS1 Arizona Public Service Company '$90,895 - $36,101 - - S $126,996
‘MID1 Modesto lirigation District™ $34,398 $24,358 . $20,847 $326  $79,929
MSCGMorgan Stanley Capital Group ... $36,614 ’ $36,614
'AEPS American Electric Power Service T $19,481 -$19,481 -
APX4 Automated Power Exchange’ S - $6,675  $12,052 $18,727
AQPC Agquila Power Corporation - - $6288
PSE1 Puget Sound Energy ' . - $1,815
RVSD City of Riverside .. -$1,501 .- -$0 $1,501

Grand Total

Note: Includes all im'portvléXport'combinétions b

3477343 $1,184,151

" $4,659,341 $4,600,587 $3,507,633  $14,429,055

y the same SC (matched by MW. amount) that earned net

congestion revenues from counterflows on interties and internal ISO paths. The ISO does not have
sufficient information to determine if these schedules represent 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. s ‘ '

CAISO/DMA/ewh
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vTable 3. Total Congestlon Revenues from Counterflows

Created by Import/Export Sche

by lmport!Export Comblnatlon

Jmport tie point

1@

. 1999

dules (Matched by MW Amount)

Export tie point__ 2000 - 2001 2002 Total
PVERDE_5_NG-PLV NGILA_5_NG4 . .. $2,800 ©- $2800
PVERDE_5_DEVERS CAPJAK_5_OLINDA ' $326 - . $326 .
PVERDE_5_DEVERS . "CASCAD_1_ CRAGVW - v 80 80 -
PVERDE_5_DEVERS " ‘FCORNR_5_PSUEDO $1502  $561193 $1,865080 $1,238,825 $3,666,600
PVERDE_5_DEVERS "MALIN_5.RNDMTN ' "$38095 $165100 . §364,417 9568512
PVERDE_5_DEVERS MEAD_2_WALC '§612022  $150,268  $216472  $649.028 $1,627.791
PVERDE_5_DEVERS 'MOENKO_5_PSUEDO $904 $11,132 ~ §133406 . T 8145441
PVERDE_5_DEVERS SUMITM_1_SPP: : : $2 S %2
MOENKO_5_PSUEDO MALIN_5_RNDMTN S $3,050 $3,050
MOENKO_5_PSUEDO MEAD_2_WALC $5,955 $5,699 $11,654
' MOENKO_5_PSUEDO® PVERDE_5_DEVERS $11,143 $12,612 $23,754
MEAD_2_WALC CASCAD_1_CRAGVW B $749. $749
‘MEAD_2_WALC ELDORD_5_PSUEDO S $800 : - $800
MEAD_2_WALC FCORNR_5_PSUEDO $90,895  $922.831 $39,768 $4,618 $1,058,112 - -
MEAD_2_WALC MALIN_5_RNDMTN $8,139 $9,639 $5,675 : $23453"
MEAD_2_WALC PVERDE_5_DEVERS $233641 . 885, 490  $10,564 - $329,695
MEAD_2_WALC SUMITM_1_SPP o _ 80 o .80
MALIN_5_RNDMTN - " CASCAD_1_CRAGWW $396,020 - $539 $4.637.  $401,196 -
MALIN_5_RNDMTN FCORNR_5_PSUEDO $17,306  $26,532 $82,795  $145,690 $41,801  $314,124
MALIN_5_RNDMTN MEAD_2 WALC - §50,584 ~ $34980 - $2785 = $4,548 $92,897 -
MALIN_5_RNDMTN PVERDE_5_DEVERS . $57,768 §82.413  $117.705  $157,222 . $116,045 $531,152.
MALIN_5_RNDMTN CSUMITM_1_SPP - : $14 . $3,652 $12 $3.678"
_FCORNR_5_PSUEDO CASCAD_1_CRAGVW : $11,323 : $11,323
FCORNR_5_PSUEDO MALIN_5_RNDMTN. $1,829  $213999  $761953 $36,059  $1,013,839
FCORNR_5_PSUEDO MEAD_2_WALC _§187.826  $197,003  $21,547  $40,033 . $446,409
- FCORNR_5_PSUEDO PVERDE_5_DEVERS $65017  $754961  $243091  $199,100 - §1,203,662
FCORNR_5_PSUEDO SUMITM_1_SPP - $32,269 $32,269
ELDORD_5_PSUEDO’ -MALIN_5_RNDMTN $5,062 . $22,338 ' - $27,400
ELDORD_5_PSUEDO MEAD_2_WALC - $2,887 ' - $30,848 $33,735
ELDORD_5_PSUEDO PVERDE_5_DEVERS .$4,376 $4,376
CAPJAK_5_| OLINDA Total : $21,131 $614. $21,745 -
CAPJAK_5_OLINDA" 'MOENKO_5_PSUEDO $614 T ge14
CAPJAK_5_OLINDA PVERDE_5_DEVERS o$21431 - - '$21,131
BLYTHE_1_WALC  MALIN_5_RNDMTN. : - $899 $899°
- BLYTHE_1_WALC . 'PVERDE_5_DEVERS S o8 ' - $1,721
L ‘Subtotal - 1 $471,003 © $1132,704 -$3,407,378 " $3,898,035. 52715 700 $11,624,909
FCORNR_5_PSUEDO - - ‘SYLMAR_2.NOB . . . $211,426-  $180,587 $76,620 $468_.533
MEAD_2_WALC ~ SYLMAR_2_NOB: $117,402 © $128,239 $20,625  $266,265 - -
MOENKO_5_PSUEDO . SYLMAR_2_NOB .$1,993 - ‘ . . $199
- PVERDE_5_DEVERS _ SYLMAR_2_NOB - S $447.362  $313949 < $470,680 -$1,231,991
" - SYLMAR_2_NOB ° "FCORNR_5_PSUEDO $2,398 ° $155,137 '$102,567°  $260,102
SYLMAR 2_NOB - . “MEAD_2 WALC $58,286 $60,630 $75,886 $65344  $260,146.
SYLMAR 2 NOB PVERDE 5 DEVERS $6,250 $11,893 _ $258927 - $3.891 55,808 336,860
» NOB Subtotal $6,250 $72,578 $1,252,577  $702,552 . $791,934 '$2,825890.. -
Grand Total $477.343 $1.184151 $4,659341 $4,600,587 - $3507,633 $14,429,055
CAISO/DMA/ewh 12 - 3/26/2003
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5. Gaming of FTR Market by Shifting Load (Load Shift) -

The strategy requires that Enron have FTRs connecting 1SO zones (e.g. Path 26). First,
the FTR owner creates congestion by false scheduling of load 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. S : '

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

1) The total no_rth-t0-$outh flow on Path 26 (the direction FTRs owned by Enronon
" this path) created by Enron’s Day Ahead schedules during hours of congestion
" on Path 26 was calculated.? e o -

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.° - S

3) Hours when Enron could have'be"eﬁ “pivotal” in creating céngestion in the north-’; :

" to-south direction on Path 26 and were paid to mitigate congestion by adjustment - o

'~ bids oniits load schedules were identified. -~~~ .

4) Total congestion revenues earned by Enron through its ownership of FTRs was. .
categqrized by the 3 types of hour specified above. - LT T

 As summarized in Table 4, results of this analysis show that only about 2% of the :
. $34 million in congestion revenues earned by Enron for the FTRs it purchasedon -

- Path26 were earned during hours when Enron could have been pivotal in creating o
- congestion, and only one-half of 1% of congestion revenues were earned when

" Enron was pivotal and utilized demand adjustment bids to alleviate congestion, as S
~ described in the Enron memos: T

'? Calculations based on> the degree to which Enton’é initial schedules in the Day Ahead and Hour Ahead .
- markets for zones north of Path 26 (NP15 and ZP26) exceeded its initial schedule in the zone south of
Path 26 (SP15), including internal _generationlloads, 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 or exceeded the total amount by which total initial scheduled flows on Path 26 exceeded the -
available capacity, thereby triggering congestion management.

CMSODMAWh 1B 312612003
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Table 4. Analy5|s of Enron's Net FTR Revenues on Path 26
for the Period February 1,2000 through March'31, 2001

Net FTR
Hours* Revenues

‘ v Could Not Have Caused Congestion
" (even a zero schedule, there would have been congestion) ) . ' e
o : - 879 $33,912,56797.9%

‘Potential for -Causing Congestion ? o
(if congestion goes away without their schedule) 98 . $533,679 1.5%

~Could have Caused Congestion 21 $181,227 0.5%
and Used Load Shift Strategy : o
. a_s Described in Memo

- 998$34,627,473 '

- Only includes hours of congestion Von' Path 26.

Impact on Congestion Price

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- strategles outiined in the memos: (1) "inc’ing -
load” (a.k.a “Fat boy”), and (1) “Load Shlft” or.gaming of the FTR market to increase
congesuon revenues. -

,Methodology» SRR

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 overshedullng of load in SP15 by Enron, and (b) the sensmwty (or elastuctty) of

. congestion pnces glven such a change in scheduled ﬂows '

CAISOIOMAlewh 14 312612003
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Figure 5. 'Impact of C'hahge in Scheduled Flows on Congestion Price

Congestion Price

o " Adjustment Bid Curve :
~ for Mitigation of Path 26 Congestiuon (N->S) -

»Ihcreése in Price -
due to Overscheduling
of Load in SP15 .

" Actual Congestion Price |«

Congestion Price without Flow+-t---
due to Overscheduling Load in SP15

Increase in Flow
due 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
southern zone (SP15), as summarized below: - '

Net Scheduled Flow N>s = Scheduled Generationspss + Scheduled Importsp1s -
’ S + Inter SC Trade (Load) sp1s - Scheduled Loadsp1s
- Scheduled Exportsp1s - inter SC Trade (Generation)sp1s

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 SCare not balanced in real time (e.g. due to scheduling of actual
generation against load that does not existiin 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). - » S S

The first step in co‘nstructing this counterfactual soénarid or flow on Path 26isto
*calculate Enron’s the total actual supply in SP15: T e

~ Actual Supplyspis-= Metered Generationsp1s + Scheduled Importspis. .
S ~ +Inter SC Trade (Load) sp15 o -
- Scheduled Exportsp1s - 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 actual
- supply and actual load in SP15: BN e

" Minimum Needed EIQWN->S% Maximum,(O,’Meter’éd Demandgms - Actual Supplysp1s )
Théuppér limit of the net impaét on the final scheduled flow bn Path 26 ca»n thenbe - :
calculated based on the difference Enron’s final scheduled flow and the minimum actual -
flow needed to meet Enron’s actual demand in SP15: SRR
: _'Upper Potential Impact on Scheduled Flow N>s =

* Net Scheduled Flow ns — Minimum Needed Flowys

CAISODMAfewh 16 3/26/2003
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. The impact of this net change in scheduled flows on Path 26 due to oversshedulmg 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, equwalently,
transmussron capacity available for other Schedule co-ordinators):

Net lmpact on Congestlon PnceN->s = Upper Potentlal Impact on Scheduled FlowN >
X .
A Congestlon Prlce A Transmtssnon Capacrty

In practlce Adjustment Bld Curves, showmg the change in congestion price that would
“occur with changes in available 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 different hypothetical flows on each path, representing -

different points on the Adjustment Bid curve. Results of these runs can be used to

estimated the sensitivity (or elasticity) of congestion prices associated with different
levels of available transmission capacity (or changes in the amount of demand. -
scheduled without adjustment bids). Two measures of the sensitivity or elastlmty of
. congestion prices to changes in available transmission capacity calculated for some
~_hours as part of FT R monitoring are the followmg '

(1) Price Sensmwtv #1 represents the slope ofa llnear regression line fit based on
points on the Simulated Congestion Price Curve between (a) the minimum
transmission level above which there is manageable transmission capacity (i.e.

* " defined as schedules with Economic Adjustment Bids in both the INC and DEC
~ directions to the point corresponding to the Initial Schedule; and (b) the total
(aggregate) amount of capacity initially scheduled (prior to-any curtailment due to
congestion).. This measure represents the overall slope of the Congestion -
~ Simulated Congestion Price Curve including schedules that were not curtalled but
‘ for Wthh adjustment bids were submltted

(2) Price Sensmvntv #2 represents the slope of the line formed by a ponnt above and
below the Final Scheduled Flow on the Simulatéd Congestion Price Curve. This
measure represents the slope of the Congestion Simulated Congestlon Price Curve
at the point at which the congestion market cleared" ‘ :

~ In addition, a third prlce sensmvrty measure (Usage Charge Per MWh Curtalled) can

- ‘be calculated for each hour by dividing a) the final congestion price by (b) the total
“amount of initial flow curtailed at part of congestion management (e.g. curtailed MW=

* initial schedule flow — final flow). The resulting number ($/MW) represents the overall
slope of the adjustment bid curve over the range actually used in congestlon '
management : S

Finally, a fourth measure desrgned to selected the prlce sensmwty measure that is
) _most accurately reflects the quantlty (or change in transmlssmn capac1ty or flows) for
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which the price impact is being assessed, was calculated by combining the second ,
measure described above (Price Sensitivity #2 ) with the third measure (Usage Charge
.. Per MWh Curtailed). With this approach, the second measure described above (Price
‘Sensitivity #2 ) was used whenever the quantity (or change in transmission capacity or
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:
Resuits of this analysis indicate that:

o . 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). B -

. . During the other 43% of hours of cdngestion 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. I ' s : C 3 '

e The net impact of over'schéduli-ng of load on Enron’s Path 26 cb_hgestiOn R
~ revenues is estimated at to be a net increase of as much as $1.4 to $3.2 million
(out of about $34 million). - - : o L R

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 zonal prices in the PX Day Ahead markets that were based-
on congestion charges on Path 26. We-have not calculated these since ‘
- evidence seems inconclusive that Enron’s scheduling practices did have a .
- major impact on Path 26 congestion prices. , R, ’
¢ _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

fthese_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 Oversc'hed'uliihg of Load in SP15
- By Enron on FTR Revenues* :

Increase in FTR Decreasein FTR  Net

: Methdd of Estimating Elasticity Revenues due to Revenues due to Increasein
-Of Congestion Price - . Overscheduling Underscheduling - FTR
' -~ (571 hours) {426 hours) Revenues
1. Linear Fit of Entire Congestion Curve . $4502594  -§2,387,604  $2,114,990
2. Elasticity of Congestion Curve : $6,049,062  -$2,863,096 $3,186,866
- at Final Quantity (Flow after Curtailment) ' B o L
3. Caongestion Price / Curtailed MW  $3,313958 -$1,968,121 $1,345,836
4 Mothod #2 if scheduled flowby Enon< . $3.396,626 . -$1,980,867  $1415.759

quantity used to calculate price elasticity in
Method #2; else‘Method #3

Notes: |

 Estimates include portion of'Ener'nfgz FTR revenues (~$34 miIIion)‘v during 2000-2001 -
FTR cycle that may be attributable to overscheduling of load in SP15. o
Estimates likely to represent upper range of impacts, since net impact on scheduled
flows is based on difference between actual scheduled flow and minimum flow needed .
to meet actual demand in SP15. - S CL i -
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6. Ancillary Services Sellback (“Get Shorty”)
Past Impacts

~ The Enron memo describes two distinct gaming “strategies” in the Ancillary Service
(A/S) markets: S ’ C

1. Taking advantage of systematic differences 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 at a lower price in the Hour Ahead market when there is A/S

2. Selling A/S is the Day Ahead markét from impofts for which resources are not
actually available (with the intent to “buy back” these A/S in the Hour ahead
Market at a lower pr,ice).‘ . o [T

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 eachSC in the Hour Ahead market. Any losses from the sellback'of_ Ancillary
Service 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. ,
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 A/S 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. .~~~ , i L

In order to assess potential sales of Ancillary Services by Enron when no resources

~ were actually available, data on compliance with instructions from the 1SO 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, itshouldbe . -
noted that these data would not provide an indication of the extent to which Enron may =
‘have sold Ancillary Services in the Day Ahead market when it did not have resources to.~

~ back these Ancillary Services, but sold this capacity back in the Hour Ahead 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 1SO by Enron in the:Hour Ahead
market. ‘ o : : : -

The ISO is cufrently taking steps to imblement a tariff _modifidation 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.- =~~~ T
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Table 6. Gains and Losses from Sellback of Anclllary Servnces by sC
(through May 2002)

Net"

SC_ID Name Gains ~ ~ _ Losses

~ CRLP Coral Power, LLC $18,140,839 -$1,026,754 $17,114,085
SETC Sempra Energy Tradlng Corporatlon $13,436,678 -$376,652 '$13,060,026'
AEI1  Avista Energy Inc $11,977,712 -$149,293 $11,828,418
MID1 - Modesto Irrigation District $10,583,973 -$266,593 $10,317,380
EPMI  ENRON Power Marketing Inc- ) $5,311,040  -$256,312 $5,054,728
PWRX British Columbia Power Exchange R $1,351,613 -$345,586 $1,006,027

" PSE1 Puget Sound Energy $580,147 -$23,836 $556,310
PXC1 California Power Exchange $706,683 -$411,434 $295,249
AZUA City of Azusa . $185,848 -$11,208 - - $174,640

~ CALP Calpine Energy Services - $123,472 $0  $123,472
GLEN City of Glendale ' ' $63,195 | $7,395 . $55,800
APX1 Automated Power Exchange, Inc $47,032 $2,090 - - $44,942
VERN City of Vernon "$10,805 .$0 ~$10,805
CPS1 : Citizens Power Sales . %ATTT -$3 $4,774
RVSD City of Riverside $571 . -$142 - $428
PASA City of Pasadena $723 -$582 $141.
ECH1 Dynegy Power Marketing, Inc. - $24 - %0 -.%24
NES1 Reliant Energy Services, Inc. $24 $0 824
PORT Portland General Electric Company $1,095  -$1,345 ~$250
BPA1 Bonneville Power Administration . ©°$207,081 ~ -$233,416 -$26,335 -
APS1  Arizona Public Service Company $2,041 --$30,518 -$28,477

LT ' . $62,735,373 -$3,143,162 $59,592,212- -

CAISO/DMA/ewh
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Table 7 Total Gains from Sellback of Anclllary Serwces by Year -

(through May 2002)

SCIld Name o 1999 2000 . 2001 2002 Total
CRLP  Coral Power, LLC o $9,404,024 $7,598,690 - $21,372  $17,114,085
SETC  Sempra Energy Trading - - $3424  $4,778,006 $8,278,596 . $13,060,026
AEI1  AvistaEnergyinc , S $128,758 $11,668,145 - $31,515 $11,828418
MID1  Modesto Irrigation District - . - '$284,938 - $11,056 $10,157,276 - $10,453,270
EPMI  ENRON Power Marketing inc ' $8,753 $5,096,893 o " $5,105,646
PWRX - British Columbia Power Exchange ; . T $1,006,027 . 2 7 $1 006,027
PSE1 PugetSound Energy = - $556,310 . $556,310
PXC1  California Power Exchange. -$21,959 . $313,430 $21,451 ] . $312,922
AZUA Cityof Azusa - c -$5,891 $44,170  $136,362 . $174,640
CALP - Calpine Energy Services o : $123,472 ' . $123472
BPA1  Bonneville PowerAdmlmstratlon ' $80,613 $5,929 - ' - $86,542
GLEN - City of Glendale T B ' $28,685 . $27,115 : ~$55,800
APX1  Automated Power Exchange 944,928 . - $14 - o 944,942

~ VERN  City of Vernon o826 $8599  $2,180- .- . - - $10,805
PORT  Portland General Electric S 81,095 ' o $1,095
RVSD City of Riverside - o S %428 e S . %428

" PASA - City of Pasadena - L ostor o L83 - S A
CPS1 Citizens Power Sales -~ $96- SR S S - $96
ECHt1  Dynegy Power Marketing, Inc. g4 : o $24
NES1  Reliant Energy Services, Inc. - _ - %24 S R : T $24

- APS1 . Arizona Public Service - . ' S .$1,787 -$26 901 .. _ o . -$28,688 -

Total S - $393,723. . -~ $21,446,128 $38 013,287 - $52,887  $59,906,025
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Tabiea. Compliance Rate of Enro_n,:

with Ancillary 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 - - o
_ Feb-00 28,160 : - -
Mar-00 - 32,741 - - -
Apr-00 16,194 - - -
May-00 27,680 : - - - -
Jun-00 35,335 142 4413 | 16 | 1,229  $920,756.82 | 1%  28%
Jul-00 +30,944 196 6150 | 3 70 $ 797275 2% 1%
Aug-00 31,662 392. 10,106 | 8 | 115 $  6,161.20 2% . 1%
~ Sep-00 23,860 | 303 - 8126 |3 | 2  $ 75574 | 1%. 0%
Oct-00 16,998 20 446 11 o) 12 “$ 6208 | 5% 3%
Nov-00- 18,341 01 2069 | 3 | 29§ 106894 | ‘ :
Dec-00 6,754 190 0 3279 | - | .- I B
2000 126,931 1344 34592 | 34 | 1,480 - $936,777.53 3% 4%
Jan-01 © 50 2. .80 | - | - - o
Feb-01 R - - < - -
Mar-01 - - - - - -
Apr-01 = - - - - -
May-01 - - - - - -
- Jun-01 - - - - - -
Jul-01 348 1 49.90 - - - :
Aug-01 1,590 4 18.27 3 4 $ - 49.07 | 75% . 21%
Sep-01 - - - - - ce e : o
Oct-01 | - - - - - _ ’
Nov-01 |~ .- - - - - -
Dec-01 | - e do- L - TR PR
| 2001 | 1988 7. 118 | 3 | 4 $  49.07 | 43% 3% .

‘Data bn,ndr'm'-compli'a:nce: provided by ISO Co_mpiiarice Departmént.,---l;.
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7. Scheduling of Counterflows ori Out-of-Service Lines (‘Wheel-Out’)
Backgrouhd

Another type of scheduling practice identified in the Enron memos iswherea -
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 ISO in real time. This practice was apparently
referred to as ‘wheel-out' by Enron traders. =~~~ I R

The 1SO's Day ahead and Hour Ahead congestion management program (CONG) does

‘not allow currently aliow the 1ISO to reject or cancel schedules across a tie point that has

been de-rated to zero transmission capacity. Instead, when a tie point de-rated to zero

capacity, the ISO sets the available capacity for the tie point in the CONG: softwareto -
- approximately zero."® When the CONG software is run, the software adjusts schedules

-as necessary to achieve the result of a net zero scheduled flow across the tie point. For -

example, if schedules are submitted that create a net flow in one direction, the CONG
~ software will seek to offset this flow by accepting adjustment bids for counterflows in the

- opposite direction and/or reduce initial scheduled flows based on adjustment bids).

When a tie point is de-rated, a market notice is sent to market participants to notify them

of the de-rate. Market participants also can access forecasts of transmission -usage and

line and equipment outages-that cause de-rating of lines on the OASIS system. Foran - =
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. : : Co o o

With the information available on OASIS and through market notices, scheduling
coordinators have the opportunity to submit a schedule to provide counter-flow across -
the tie point or to be adjusted in the direction of the counter-flow (generally in the hour-
_.ahead market) to relieve congestion on the tie 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 ISO effectively removes this tie- -
~ point from the transmission system by-canceling all schedules on the tie-point during the g
" final real time inter-tie checkout just prior to each operating hour. However, any o
* 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. o e I

10 |1 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 spftware in a more timely 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 counterflow schedules on tie for which they can earn
congestion revenues, knowing that these schedules will be cancelled by the ISO in real
time. In 1999, the 1SO proposed modifying its congestion management software to
reject al schedules on any line that is out of service prior to the congestion management
process. However, this modification was not made since the PX opposed such a
" modification, due to the fact that modification of the ISO’s software would create a
- _conflict with the PX’s software. In addition, it should be noted that every SCscan |
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. - B

Anal}lsis'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 all net final scheduled flows on

~ each time line, and selecting those lines with net final flows of approximately zero.'t
Final counterflow schedules on out-of-service lines are comprised of schedules
submitted directly by SCs, as well as any adjustments made through the ISO’s ,
congestion management process based on adjustment bids submitted by SCs for each

sch_edule that were accepted by the congestion mahagemeht software (CONG).-

This set was furthér'_screened to include only ties on which congestion p‘ayme‘hts/'cr'édit
occurred, as indicated by a positive congestion price. - '

The géneral .fdrrmu]a for caléulating the gains from providing countef-flow séhedUIes- '
across tie points that have been de-rated to zero for any hour is as follows: -

) CQUI’]téI‘ﬂOW Payment =(MWDA * CCDA + (MWHA-VMWDA)} *> CCHA

where - - L : c o S
MWopa is the final scheduled MW after the day-ahead congestion market -
MWy is the final scheduled MW after the hour-ahead congestion market -
CCpn is the day-ahead congestion charge.(or credit), and - -
CCua is the hour-ahead congestion charge (or credit).

" This approach was necessary since the 1ISO system does notinclude a database with the historical |
ratings of each tie-point for each hour that was used in the congestion management process. In practice,
as noted in the previous footnote, the available capacity for lines that are out of service is set to .03 MW
. (rather than zero), in order to facilitate computation by the CONG software in a more timely manner. ~ =~ '
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Since schedules that are covered by Exrstlng Transmlssron Contracts (ETCs) nelther
pay nor receive congestion revenues, schedules submitted under ETCs were identified
and removed from thls stage of the analysrs >

Table 9 prowde a summary of revenues earned from counterﬂows on out-of-service tre—_

~ points by all SCs that gained over $50,000 from ‘'such counter-flow schedule over the -
- 2000-2002 period examined in this analysns As shown in Table 1, over 96% of

revenues from counterflow schedules on out-of-service tle-pomts over the 2000-20002

_can be attnbuted to the five SCs Ilsted in Table 1.

Table 9. Counterﬂow Revenues on Out-of-Service Tre Pomts
S : ’ April 1998 — June 2002 . P
Company - - 1998 1999* - - 2000 . 2001 2002

' Exhibit No. ISO-2, Page 26 0f 34

. SC_ID - Total
ECH1 Electric Clearinghouse, Inc $0  $247,224 $1,874,516 v . $2,121,740
PWRX British Columbia Power Exchange $0 $430,375 . $738,644 ' $267,446  $1,436,465

- SETC - ~Sempra Energy Trading Corporatlon 80 $2,506 °  $476,038 - $223,887 $152,257  $854,682
CRLP  Coral Power, LLC L . %0 - $167 $53,938  $119,298 $298,291 -  $471,694
EPMI  Enron Energy Services, lnc. - - $0  $5788  $225075  $92066 - $322,929

All Other SCs . - - .56 $1,362456 . $16,674 ' .« $1,379,137 ‘
“Total - - . ,$6 $2 048,510 $3,384, 885 - :$478,397 $733,942 .$6,645,741 -

* Schedules covered. by ETCs dunng 1999 were estlmated based on schedulmg trends by each SC.over
each tlepomt durmg the 2000-2002 penod for Wthh full ETC data were avallable

0} the $3 389 mrlhon in congestron revenues shown in Table 1 for the year 2000 $3.35 7
- million were gained from a five-hour outage across the Four Corners =~ , .
,(FCORNR 5 PSUEDO) tre pornt within the EI Dorado branch group on the 28";1 of May, o

2000.

DMA staff also rewewed data inthe lSO's outage Ioggrng 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 andfor

- adjustment bids on these tie-points. The following criteria were used to identify '
~schedules that may have been “avordable” based on: |nformat|on about when tle—pomts

g went out—of-servrce

12 The ISO information system does not save the data requnred to |dent|fy specn‘” ic tie-point schedules _
~ covered by ETC's prior to February 2000. Therefore, prior to this time, schedules that are likely to have

been submitted under ETCs were identified and removed from the analysis based on the historical
scheduling by each SC ‘on each tie-point dunng the 2000-20002 perrod for which ETC data were
available.

3'The 2000-2002 period was uséd since prior to this penod full data were not available from the 1ISO
scheduling system on which schedules were submltted under ETCs and therefore dld not earned’
counterﬂow revenues. :
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1) Schedules first submitted in the Day Ahead market were flagged as “Avoidable” if
SLIC records indicate that approval of the outage occurred before 10am two-
days prior to the operating day of the schedule. Thus, Day Ahead

- schedules/bids were flagged as “Avoidable” if they were submitted on tie-points
on which outages were approved a full 24 hours prior to the close of the Day
Ahead market. ‘ - S A

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” if 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 -
hou). B

3) If SLIC records indicate and outage occurred after the Hour Ahead market (i.e:
less than 3 hours before an Operating hour), the schedules was flagged as
" “Unavoidable”. , o S

4) All other schedules were classified as “Indeterminate”, to reflect the fact thatits -
could not be determined whether or not it is likely 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 cancelied its schedules once the SC
became aware of the outage) .. -~ - Coe T T

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 reviewof =~
SLIC records, only about 10%-of the congestion revenues paid for counterflows on out- o
of-service tie-points during the 2000-2002 period were identified as being “avoidable”..

Table 10. Counterflow Re,venueé on Out-of-Service Tie Points by Category
(Avoidable vs. Unavoidable Schedules on Open Ties) N

, 2000 - 2001 S 2002 Total
Indeterminate = - T - $3,442,097 $244,144 $521,167 $4,208,308
Avoidable B U $43,491 - $221,757 - $212775 $477,724°
Unavoidable - .~ - - $12,496 812,496
Total - . - $3,486,188 $478,397 - $733,942 . $4,698,528
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The I1SO is considering the option of ﬂ|ihg a Tariff Amendment to modify its cohgestioh :
management procedures/software so that once a path is rated at zero all schedules will
simply be rejected. o , DR S . '

8. Ricochet

The definition of ricochet schedules or “megawatt laundering” providedin the Enron
memos and (subsequently included in the Commission’ s Request for Admissions) is
narrow in that it includes only one type of “ricochet” or “megawatt laundering™ i.e. -
exporting power from the PX to another entity, for a fee, in order to resell the same

energy back into the 1SO’s real time market. Under this scenario, if the energy was re- =
imported and resold back into the ISO market by a second entity, the 1ISO generally

does not have the information to identify the schedules and transactions involved in
such an arrangement. ** E , . S

However, it should be noted that “ricochet schedules” or “megawaft 'Iaunderi‘n’g” are
~ terms that have also been used to referto 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 resources/schedules in other control-
~ . areas, and then resell power back into California out of the same portfolio of
. resources. . - IR ' S S
> Export of power from an SCs own resource portfolio within the 1ISO system for .
resale in the I1SO’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 -~
~ resell power back into California. © This could be done without or without reselling
- and repurchasing this energy from another entity for a fee. ’ o '

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 R
were written. Several different strategies that involve “ricochet” schedules or “megawatt -
laundering” include the following: = " g R

>~ Circumvention of the $ 250 Hard Price Cap During 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 to identify such transactions would be “e-tags” or‘“NE'RC-t'ag's”'
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
exporting power and seeking to sell power back to the ISO “out-of-market”
(OOM) at prices that might exceed the price caps. -Throughout the summer and

* fall 6f-2000, the ISO monitored potential “MW-laundering” by entities making out- -
of-market sales of imports to the ISO, but found that OOM sales were vary rarely

" made at prices in excess of the ISO’s real time price cap. However, startingin
the second half of November 2000, the I1SO 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 1SO’s formal real time market decreased and the volume

.of imports purchased out-of-market at prices in excess of the $250 price cap v

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 effectwas -

- circumvented by suppliers through “ricochet” schedules or “MW-laundering”.

s 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 ISO’s:
real time market (from December 8, 2000 through June 20, 2001), “ricochet’
~schedules or “MW-laundering” 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
by Selling to CERS. Starting in latter part of January 2000, many sellers began
" refusing to sell to the 1SO directly, so that the State California (through CERS). -~ - -
began 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, R
suppliers had an incentive to export power for sale directly to CERS (for re-import - ’
- to the 1SO 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 -
1SO. Under the Commission’s July 25, 2001 Order on refunds for this period,
* sales made through CERS were not made subject to refund, so that, in ' =
retrospect, this strategy has so far proven to be a successful strategy for avoiding.
- refund obligations. =~ ‘ T N : S

 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
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scheduled by each SCon aDay Ahead and Hour Ahead basrs and the quantrty of
imbalance real time energy imports sold by the same SC to the ISO (through real time
market and out-of-market sales) and, starting on January 17, 2001 through CERS.
Resuilts of this analysis require further verification, which'has not been completed at this
time due to staffing constraints, but can be provided upon request if Commrssron staff
view this as relevant to thelr mvestlgatlon

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 operatlng reserves.: '

10. Scheduling Energy to»» Collect,Congestion Charges

The specific gaming op‘portumty identifi ed in the Enron memos (i. e.when congestion
charges are higher than the price cap in effect in the real fime energy market) has
occurred ona very Ilmlted baS|s (only about 50 times) since_ 1998

 A'more general type of schedullng practice described in the Enron memos is where
scheduling coordinators submit schedules in the Day-Ahead and/or Hour-Ahead
congestion markets, providing counter-flow on a congested path. These schedules
receive congestion charges, which are ultimately paid by scheduling coordinators with
schedules in the congested direction, as counter-flow revenue in the day-ahead and/or
hour-ahead congestlon markets. Under current 1SO scheduling and settlement
practices, SCs may subsequently cut the counter-flow schedules just prior to. real-t|me
but still receive the counter-flow revenues for schedules submitted in the Day-Ahead
and/or Hour—Ahead congestlon markets : :

ThIS creates a gamlng opportumty, in that SCs may earn congestlon revenues for A
counterflow schedules in the Day Ahead and Hour Ahead markets, and then cancel
these schedules prior to real time. The practice of cutting non-firm schedules was -
proscribed by the ISO under a Market notice issued under 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 cuttlng wheel-through schedules and/or firm -
energy schedules v

it should be noted that not all counterflow schedules cut in real time represent gaming.
Wheel through schedules, for instance, may be cancelled if the SC is unable to the
procure generations and/or transmission to deliver the “import” leg of a wheel through
‘the ISO system. Similarly, an outage within the ISO system may decrease the overall
supply of energy within and SC’s portfollo and requrre the cuttmg of an export schedule
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~ in order to avoid and imbalance in the SC’s supply and demand schedules In some
cases, the 1ISO may need to curtail an export due to a de-rate on a tie-line occurring
after the Hour Ahead congestion management market is ended. '° However, the
description of the reason for each counterflow schedule that is cut in real time that is
available in logs kept by ISO Grid Operators and Real Time Schedulers is typically not
suffi cient to determine the precrse reason for the cut, and whether the cut could be due B
to gaming or not.

AnalyS|s of lmpacts

" Total congestion revenues pald 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 earned 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 “Wheel Out” gamlng strategy) and were therefore not
_ rncluded in this analysis. .- :

vSlnce Hour Ahead schedules may only be partlally cut and may represent a -

combination of Day Ahead and Hour Ahead congestlon revenues, the following two ,
equations were used to calculate the amount of congestron revenues pald for schedules S
that were cutin real time. : o

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

Counterﬂow Payment = (MWDA MWRT ) X CCDA | 7
i the Hour Ahead Schedule was greater tha the Day Ahead schedule (so that the SC
may have earned counterflow revenues in both the Day Ahead and Hour Ahead
markets) the followrng equatron was used: 7
Counterﬂow Payment = (MWDA MWRT) X CCDA'l' (MWHA MWDA) 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 reductron in its counterflow -

“schedule), the. followrng equatlon was’ used

_ Counterflow Payment = (MWHA - MWRT_ ) X CCHA’

> However, when de-rates occeur, the ISO-: would typrcally not cuta schedule that is provrdlng a-
counterﬂow on a tie-line, since thls would exacerbate congestlon on the. de-rated path. -
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Where:

- MWpa is the final scheduled MW after the Day-Ahead congestion market
MWha is the final scheduled MW after the Hour-Ahead congestion market
MWkt is the final scheduled MW after the real time checkout process

~ CCpa is the day-ahead congestion charge (or credit), and
. CCuaisthe 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 logs 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. 1SO 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
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. : - L '

18 The most typical scenario was that an outage or de-rate on a tie-point c_ausé the source of a wheeling -
- schedule to be cut, so that the export leg of the wheel that was providing the counterfiow on another tie-.
_point also needed to be cut by the ISO. § - o L
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Table 11 Counter—ﬂow Revenues from Cutting Schedule in Real-time
January 2000 through June 2002

: ) Total Not
CutbyISO CutbySC  Unknown - Cutby ISO
_ (A) (8) () (8+C)
San Diego Gas and Electric =~~~ | L $2,242 $340,333 - $321,195 ' $661,528
Morgan Stanley Capital Group _ S $0 $426,788 = $214,659 $641,447
-~ Sempra Energy Trading Corporation $166,473  $155,300 ~ $391,999 - $547,300
Coral Power, LLC , , $30,004 . $112,904  $94,760 $207,664
British Columbia Power Exchange Corporation $45,567 . $9,893  $129,313 . $139,206
Enron Energy Services, Inc.. S ‘ $2,815 , $46 244 $85,039 $131,282 ..
Avista Energy Inc : . %0 $0  $99,975  $99,975
Pacific Gas and Electric Company = - $7,571 $1,440 $75,731 $77,171
American Electric Power Service Corp™ -~ %0 ~ $0  $58,193 $58,193
Duke Energy Trading and Marketing, L.L.C. $0 $17,306  $34,263 ~  $51,569
Southern Company Energy Marketmg, L.P. - $0 $4,946 $31,598 - $36,544
Cargill-alliant, LLC =~ - - . A ' $5,198 $20,113 $809 $20,921
Idaho Power Company = g ‘ ' $0 $0 $23,652 - - $23,652
Puget Sound Energy . - $0 A $0  $14,523 - $14,523
Dynegy. - ‘ R $0 $0 $9,751  $9,751
PGE Energy Services (PGES) o $7,639 , $0 $9,304 $9,304
Calpine Corporation %0 - $4,376 $3,515 $7.891
Southern California Edison Company -~ $10,761 $0 - $7,310 . $7,310
Sierra Pacific Power Company . '$0 ' - %0 $6,391 $6,391
Idaho Power Company | o %0 - %0 $3,199 $3,199 -
TEMU : - EE $0 $0 - $2,955 - $2,955
Modesto Irrigation Dlstnct : o %0 ©. %0 $2,150 $2,150
‘Salt River Project S %0 .. %0 $1,793 - $1,793
City of Glendale . - - $0 - . %0 - %1542 $1,542
" Arizona Public Service Company - - g - $0 %0 - $1,380 . $1,380
Williams Energy Services Corporatlon -$0 %0 $1,174 0 %1174
PacificCorp - ‘ o s0 80 - $609 ~ $609
CEPME i o 80 %0 ‘$511 %511
~_ Constaliation Power Service o . %0 $0° . %465 - $465
* Southern California Edison Company . ' $0. - $0 - - $414 . $414 -
Pacific Gas and Electric Company (PGEU) . %0 . %46 -$0 - $0 -
Bonneville Power Administration: - - 8§39 . %0 - $0 $0°
City of Vernon S B %224 ) $0- - %0 $0

Grand Total - =~ - o : $271,214. $1,139,688 $1,620,701 - $2,760,390 -

" Notes:
(A)SLIC records indicate schedule cut by I1ISO due to line outage
- (B) SLIC records indicate schedule cut by SC.
(C) No |nd|cat|on of cause for cut found in SLIC

Totals mclude perlod from January 2000 through June 2002
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Table 12 Counter-flow Revenues from Cut Schedules Compared by SC

Company 2000

Exhibit No. ISO-2, Page 34 of 34 ~

CAISODMAlewh 34

$1,019,294 $450,845

© 3/26/2003

. 2001 - 2002 ~ Total

SETC. Sempra Energy Trading Corporatlon - $382,764 "+ $134,972 $196,043  $713,779
SDGE  San Diego Gas and Electric . " $663,793 - -$106 - - .$663,899
MSCG Morgan Stanley Capital Group - . e - $640,963 - - $89  $641,052
CRLP  Coral Power, LLC - 1 '$115,436 . $47,628 $74,606  $237,670
PWRX  British Columbia Power Exchange Corporatlon $75,381 $28,164 - $81,854  $185,399
EPMI Enron Energy Services, Inc. = - - . $82,593 $51,505 - $134,098
AEI1 Avista Energy Inc S L . $99,977 $99,977
PORT  Portland General Electric - : $75,822 $75,822
SCEM = Southern 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 -

- .. OtherSCs: . . $59,114 . $7,815 . $43,364 $110,293

. ' a : Total $1,581,417 $3,051,556
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Addendum to October 4 2002 Report on Analysis of Tradlng and Schedulmg
Strategles Descnbed in Enron Memos:

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

January 17, 2003
Background

On October 4, 2002, the California Independent System Operator (“ISO”) 1ssued a report
prepared by the Department of Market Analysis, entitled “Analysis: of Trading and Schedulmg
Strategies Described in Enron Memos”. This report was provided to regulatory and law-
enforcement agencies on a confidential basis. On January 7 2003 the ISO released the report
publicly and posted it on the ISO’s websrte ,

, As noted in the ISO s report the purpose of the Teport 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 .
“law enforcement entities involved in review and litigation related to the practices outlined in the
Enron memos. Since the analysis was de51gned to assess the potential magnitude of these
strategies and provide a starting point for further analysis based on additional information not.
available to the ISO, the analysis was intentionally designed to “cast a broad net”, and identify .
all market activity that could be indicative of the strategies outlined in the Enron memos. As
indicated throughout the report and to the regulatory and law enforcement. entmes the results of
the ISO’s analysis must be combined with additional information in order to identify specific -
instances in which the scheduhng and trading strategies outhned in the Enron memos were
A employed by Enron or other ent1t1es S

FOHOng release 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 potential financial 1mpact of these practices. As part of this work, several ‘

‘refinements have been made to the program used to calculate congestion revenues eamned 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 provrdes a
" more detarled descnptron of the methodology and modrﬁcatlons used in thls analysrs '

' Overvievy' of Methodology

! None of the refinements leading to revision of results for the “Death Star” strategy are applicable to analysis of
two other strategies analysis included in the October 4 report that include the calculation of congestion revenues
(“Scheduling of Counterflows on Out-of-Service Lines”, p.24, and “Scheduling Energy to Collect Congestion
Charges”, p.30). Calculations for these strategres 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 type 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 (earning congestion revenues by
c‘reat%ng a counterflow), with the “return” 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 identifies -
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 eamn congestion revenues by creating a counterflow
 are clearly not circular schedules, these key characteristics may be used to identify export/import -
" schedules that may be part of a circular schedule submitted for purposes of earning congestion '
' revenues. - : ‘ R o

Provided below is a more detailed description of the algorithm used fo,rperforrh this -analysis:'g

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. : - ’ - PR

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 COI and an
25 MW export from SP15 on Palo Verde, congestion charges/payments would be calculated _
- for a 25°MW flow in the north-to-south direction on COI, Path 15, Path 26 and Pélo Verde. .

3. For each pair of import/export schedules, the total net congestion payments were calculated R ’
" (taking into account all paths over which a flow would earn or be charged congestion o
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 revenues. - R BRI S

2 In addition,_c'ircular schedules may be created by “looping” energy back throtigh the ISO control area undera- -

- different SC. However, this particular 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 incutred for this “return” portion-of the circular schedule. ! - S : - .
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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 r¢port. .

The revised analysis summarized in this report incorporates three refinements 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 earn congestion revenues for any - ‘
counterflows provided. This step wasnot 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

to zero for several entities known to have ETCs for similar schedules during subsequent

‘periods for which data were available.

e Inaddition, 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 model was corrected so that Path 15 and Path 26 congestion revenues/charges
are not included in calculations for flows on NOB. .. o o

e  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 revenues 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 completed at this time dueto -
resource limitations. Since such refinerments 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. L ’ o o
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Results represent sum of congestlon revenues from pairs of lmport/exports resulting in net postrve congeshon payment dunng hour

- Thus, results undoubtedly include import/export scheduies that do not represent circutar schedules or gaming strategies such as “Death Star".
For instance, totals would include revenues from a suppher wheelrng energy from Southwest to Nothwest through ISO control area-.
in the oppostive direction of congestron : ;

Additonal information or investigation needed to rdentrfy specnf ¢ schedules that may be circular and/or mvolve gaming.
and to identify any inaccuracies in data and calculanons

Results intended to provide (1) an indication of the upper cound of potenhal impacts of "Death Star* strategy,

and 2)a starting point for further lnvestrgatlon inin context of various legal and regulatory actzvmes

[1} lndrcates partrcrpants for which change in results are due primarily to inclusion of ETCs in revised results.
2 Indicates participants for. change in revised results are due-primarily to correction of payments/charges on NOB
_Other changes due to comblnatrn of {2] and refined calculatlon of Hour Ahead congestlon payments/charges..

Data for Existing Tr ransmission Rrghts (ErCs) is not available for 1998 - January 2000,
Therefore ETC.schedules not recelvmg congestlon payments/charges in 1998-99 estimated based on ETC pattems in other years

Minor "double counhng of some»congestlon revenues may occur, since monllonng algonthm can match one import schedule with mutiple exports.
Out of 270,000 pairs of import/export schdules matched by program;, about 6%:repre’sent import schedules matched to more than one expert
schedule of the same quantity submitted by the same SC.-Multiple matches are left i in the analysns smce each possnble combmatlon of
" import/export schedules may warrant review as part of further mvestlgatlon

Results do not include potential circular schedules which include schedules made under different Schedule Co-ordinator 1Ds:

] ] Initial Reuits {Oct.
1998 1999 2000 2001° . 2002 Total 4 Report) Notes

Coral Power, LLC - $ 1,301,168 % 2794278 |$ 2,291,746 | $. 6,387,191 | § 3,875,484
ENRON Power Marketing Inc $ -|$ 84373 (% 2,014,174 | $ 3,207,580 . $ . 5,306,127 | $ 2,797,548
Sempra Energy Trading Corporation $ 88,062 |% 1,352,285 |% 226/438{% - 465908 % . 2,132,6931% 1,649,422
British Columbia Power Exchange $ 16,866 | $ 322,559|% 1,602,7801% = 1,9422051% 1,084,673

 Mirant inc. - $ 105070 |$ 318207 % 1,497,791 |$ - 1,921,068 | $ 496,337
Cargill Alliant, LLC $ . -1$  14289|$ 972505|$ - 986794 |$% 893,278
Williams Energy Marketing and Trading | $ -|$508339]%  34884|$  10074|$ 190728} 744025|$ 966,283
Automated Power Exchange, lnc-APX1 $ - $ . 732754 (% 2662{% 735416 | $ 682,162 -
Calpine Energy Services : - $ 205071 |% 378386($% 583,466 | $ - 132,360 -

- PacificCorp $ 155461 |'$ 13,145 ] : $ 27,201 { % 55,4041 $ 251,211 § 524,869 [2]
Duke Energy Trading and Marketing 1% 198401% 8822 |%- 134366{%  1,5841% 25851% 167,198 | § - 215,651 (2]
Idaho Power Company ) 1% .-4780|% . 81640 ) $ 86,420 | $ 669,085 [2]
Modesto Irrigation District $:49265|3% 14,304 ($ ) 19,057 | $ 326' $ 82,953 | $ 79,929
Aquila Power Corporation $ 75,975 : $ 75975 § 6,288

. Morgan Stanley Capital Group, Inc. ' T $ 356181 % R & 35618 | % 36,614

American Electric Power Service : - $- -8 -8 1% 198771 $ 19,877 ( $ 19,481
Automated Power Exchange-APX4 ) : 1S 6678{% .  8357|% - 15035}$ 18,727 -
Puget Sound Energy : $- ~.3008] - - . ' $ . 3,0081$% 1,815
Arizona Public Service Company 1$ -8 -18 1,174 % - -1% 1,389 1 $ - "2563|% 126,996 [1)
City of Riverside $ 1S =18 -1% =18 R kR -<1'$ o 1,501 1)
City of Anaheim : R 1% 0% 0%  ~13 . - 0]3 - 150,557 [11
Grand Total ’ $ 175,301 $752,007 | $ 5058,145{ % 8,003028]% 7,490455}% 21,478935] % 14,429,041

- NOTES.
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: I_ntréduction

: This report summarizes additional analysis perfdrmed by the California independent .
System Operator (“ISO”), Department of Market Analysis (“DMA") on the various trading
and scheduling practices outlined in the Enron memos. The report supplements a

“variety of analyses previously provided by the ISO to Federal Energy Regulatory .
Commission (“Commission” or “FERC”) Staff as part of its investigation of the Western
Markets.! This updated analysis and report was prepared by the ISO in response to
recommendations in the Commission Staff's Final Report on Price Manipulation in the
Western Markets (“March 2003 Staff ‘Report”),z and a subsequent request from . v
Commission Staff for additional analysis that may be used in further investigations and -
disgorg?ment of profits from individual sellers, as recommended in the March 2003 Staff
Report.” - ' o - SPEE PR :

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 1ISO and the California Power Exchange (“PX"),
“and recommends that the Commission initiate proceedings to require companies to
disgorge profits associated with these tariff violations.* The March 2003 Reportalso . -
‘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 ISO and PX tariffs.” Following the release of the March 2003
. Staff Report, Commission Staff also requested assistance from the 1SO in developing.
updated analyses and transaction-specific data for individual Market Participants whose

behavior may constitute violations of the 1ISO and P'),('-t'ariﬁ's'.

The results summarized in 'this report vary from resdlt.s_"inb'the previous report cited in S
the March 2003 Staff report for a variety of reasons, as follows: T : -

T 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 Results for Analysis of Potential Circular Schedules (“Death Star” Scheduling
Strategy) January 17, 2003. . Additional data and analyses were also provided in response to data - »
 requests issued in the recent 100-day discovery period of the California Refund Proceeding, Docket No.
EL00-95, et al., and the Commission’s investigation of on Price Manipulation in Western Markets: Fact- s
finding Investigation of Potential Manipulation of Electric and Natural Gas Prices, Docket No. PA02-2-00. -
2 Final Report on Price Manipulation in Western Markets: Fact-finding Investigation of Potential ,
Manipulation of Electric and Natural Gas Prices, Docket No. PA02-2-00, March 2003 (“March 2003 Staff -~
Report) ‘ v > K i v Vs ,’ AR ,
* As indicated in the 1SO’s initial report on the Enron strategies submitted on October 4, 2002, “the ISO’
-stands ready to provide Commission Staff with additional documentation and analysis of these trading -~ -
practices and to assist Staff with any aspect of its investigation.” - L ‘ o

* March 2003 Staff Report at ES-2.

® The March 2003 Staff Report appears to refer to the first report on Enron strategies submitted to -
Commission Staff and other legal/regulatory 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 public. -~ =~ . . - o e T

CAISODMAlewh 1 . 8182003
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1)

2)

Limited Time Frame. Previous analyses by the ISO covered the time period from
1998 through 2002. However, the March 2003 Staff Report indicates thatany -~
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 additionto -

‘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. D _ . T o

Additiohal Trading Practices. Previous analysés by the ISO did not include a

" comprehensive analysis of the extent to which all Market Participants may have

employed two of the major trading practices outlined in the Enron memos:
Overscheduling of Load (“Inc’ing Load” or “Fat Boy”), and Ricochet (of "MW

" Laundering”).” This report includes a more comprehensive analysis of these
- strategies. -~ -~ - S , . . o S

3)

Additional Information Provided by Market Participants. Several Market

Participants have contacted the 1SO and/or FERC to offer 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 1ISO. 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 ISO ora 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.

4

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. Following release of the October 4 Report to regulatory and law

enforcement entities, DMA has reviewed and refined its analysis, as reﬂectedi in this .
report. ' S P S S R

In addition to the methodologiCaI d‘escriptions and summéry'results p’rese'nted 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. e S

- March 2003 Staff Report at ES-2.-

CAISODMAWh 2 682003
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Finally, severél importént ca;veatsvregarding the scope of the analysis provided in
this report should be noted. R _ : -

e  The ISO’s analysis is limited to the specific strategies. and methodologies outlined
“in the Enron memos as specifically described in this report. For example, the data-
“and 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 thenre-
imported under two different Schedule Coordinator identities, and the data would P
" 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 1SO; and is constrained by the time and resources of
DMA to devote to this analysis. =~~~ = - ’- S

«  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 California’s wholesale markets, these strategies would have also =~

- increased prices in future time periods by increasing the expectation of higher "
prices. The analyses in this report clearly do not incorporate the overall costsand -
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 sellersin
- order to assign discrete market effects and.discrete ill-gotten gains toeach -
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.’f’ L

e 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 o
revenues identified for individual participants, the lower the likelihood that -
transactions represent intentional trading behavior such as that described in the
Enron memos). In view of this, we continue to recommend that the results of the
‘report be combined with other information collected through other investigative

" Responsive Filing of the 'Célifvornia Independent System Opérator, EL00-95-069, et al., March 20, 2003. i
_page 8. http:/_/www1'.c‘aiso.com/d00512003[03/21/2003032109052124535.pdf ' \

 CAISO/DMA/ewh R 3. ) N _7'6/18/200734"
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proceediﬁgs, and that some minimum fhréshold be applied in any further
investigation of the activities. B .

_ CAISODMA/ewh 4 . 61812003
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r I.-Overscheduling‘Loa’d {“Inc’ing Load”, “Fat Boy”)

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 1SO 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 1SO 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. ® -
Methodology |

The following svec‘:tions'provide a,s;tep-by-stejpv sumfﬁ'ary of the methodoklogy'uséd to
assess the degree of overscheduling by different Market Participants.

1. Provide and Format Load Schedule Data S

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 single record for each hour and interval foreach -

~ Schedule Coordinator at each Load point (or Load'ID). - For hours prior to ten-minute .

- settlements (e.g. before September 1, 2000), this Load Schedule file was created on an.
hourly level. For the period after ten-minute settlements was implemented, hourly Load -
data were converted into a 10-minute interval format (i.e. each hourly Load Schedule -
value was divided by six, and the resulting value was used to create six records for
each hour, representing the six ten-minute -intervals within each hour). This conversion.
was done to allow Load Schedule data to be merged with Meter Data; and to calculate -
payments for uninstructed Energy based on 10-minute interval prices, as is done in the

- actual ISO settlement system. S S

' 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 Settlement 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 the-Load_sch table; the si:hevduling‘coordinatdr ID'is'the s¢_id field, the date is the opr_dt field, the
hour is the opr_hr field, the market type is the‘mkt_type‘ﬁeld,'the cong run.type (e.g. preferred, revised '

CAISODMA/ewh . 5 - 6182003
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settlements (e.g. before September 1, 2000), matches were conducted at the hourly
level; for the period after 10-minute settlement was implemented, Load Schedule and
‘Meter Data werermerged by hour and interyal. S ' o

v 3.VAggregate Load Schedulés and Meter Data by Con'gestionAZone ’

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

- Some special aggregations were made to account for the fact that during some periods
' Market Participants scheduled Demand under different Scheduling Coordinator IDs
(SC_IDs) than those under which Load data were being metered, resultingina -
mismatch of Load Schedules and corresponding Meter Data. These are summarized
‘below. . _ S ‘ R
‘(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. : T

(2). - From January 21, 2001 forward, Load Schedules, meter readings and S
: - transmission losses were summed for the following SC IDs: PXC3, PCG1,

" and PCGB. This was done to account for mismatches between the SC IDs
for the Load Schedules and the corresponding metered Loads that occurred
during the transition of Pacific Gas & Electric Company ("“PG&E) from
scheduling through the PX to being their own Scheduling Coordinator. -

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

preferred run) is the sch_class field, and the Load ID is the Load_id field. In the ss_measurements and
-ss_10min_measurements-table, the scheduling coordinator ID is the short_name field, the date is the
trade_int field, the hour is the trade_hr field, and the Load ID.is the letn_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. E ) S N

" 19 The ZP-26 Congestion zone was not created until February 1, 2000, so Load IDs in ZP-26 prior to.
February 1, 2000 should be reassigned —tQ the SP-15 Congestion zone. . -~ : e

" The PX, prior to its bankruptcy, used the PXC1 Scheduling Coordinator D to schedule all investor
Owned. Utility (“lOU") Load. Thus, itis difficult to separate out each I0U's Load from within all PXC1
Load. As a proxy, when the Scheduling Coordinator D was PXC1, we identified the Utility Distribution
Company (“UDC") area the Load point was within, and rewrote the sc_id as “PXC1 /“and the UDC area
(e.g. PG&E, Southemn California Edison Company (“SCE”), or San Diego Gas and Electric Company
(“SDG&E™)) to identify roughly which i:ompa’ny's_Lo'a,d that would be.- A :

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

>(4) Between April 6 and 30, 2001, data for two-SC IDs ,(COTB and COTP) were
summed to account for mismatches between the SC IDs for the Load -

" Schedules and the corresponding meters resulting from a change in SC IDs
for the California Oregon Transmission Project. ' ~

(5) - Duke Energy Marketing and Trading Load Schedules for December 7, 2000,
HE 14 through HE 22 were removed from the analysis due to information
identified in their responsive testimony in EL00-85-075, 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

 elimination from the Load overscheduling results. = '

(6)  Load Schedules at the GOLETA_2_V200LD Load point submitted through the
PX were reassigned to Reliant Energy Services (NES1) due to information.

provided to the ISO that NES1 was schedulihg Load at that point under the
SClDforthePX‘(PXC1).' S Ce e

4. Calculate Transmission Losses

One reason 1SO Market Participants may overschedule Load by about 3% is to account - -
for Generation produced to compensate for transmission losses that otherwise would be
assessed to Generation resources as part of the 1SO settlement process."? " In order to
incorporate expected Generation transmission losses into the analysis of Load T
- scheduling, transmission losses during the 1SO settlement process were estimated and .
incorporated into subsequent steps of this analysis. o o '

In order tocalculate zonal transmission losses for supply resources, Generation units
and tie points were mapped into ISO Congestion zones (for interties, by I1SO injection
zone). We then obtained Final Hour-Ahead Generation Schedules from the - :
Generation_sch table and interchange Schedules from the |_interchange_ sch table. B
We also obtained the calculated Generation Meter Multipliers (GMM) for each. -
Generation unit, date, and hour, and the Tie Meter Multipliers (T MM) for each intertie,
date, and hour. - R - T

- "2 For example, 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 Generation assessed during the 1SO
settlement process (which typically average about 3%) would typically result in the SC being charged for
about 3 MW of negative uninstructed Energy (representing Imbalance Energy needed to compensate for
3% losses on Generation). The SC could avoid these charges by submitting a schedule for 103 MW of
Load and then providing 103 MW of Generation. Under this scenario, the SC would have: 100 MW of
metered Demand and 100 MW of Generation (after losses), representing an uninstructed deviation of -
zero in the ISO’s settlement process. o L Co B e

¥ For PXC1 ,*Limportjlosse,s' were not considered because it was impossible to determine which im‘ports-
were intended to serve which utility's Load. *. - - R S R ‘

CAISODMAlWh . 7 611812003
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For Generatlon resources within the ISO control area, the. meter multlphers were then
applied in the following fashion. Two values were developed: -

— The final Hour-Ahead Schedule (MW) without the GMM; and B
- The final Hour—Ahead Schedule (MW) with the GMM applled e.g. FlnMW GMM ,

A Transmlssmn losses for these resources (TLoss) were then calculated based on the :
difference between these two values. As indicated in Step 7, in the event that estlmated -
transmission losses were less than 3% using the above methodology, we assumed
minimum transmission losses of 3% in order to avoid potentlal underestlmatlon of

~ transmission losses due to data errors. - -

For lnterchange Schedules (representmg lmports ‘and exports) the net mterchange 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 applled to this net lmport/export Schedule yleldlng two -
values: »

— The final net Hour—Ahead interchange Schedule MW W|thout 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 applled e.g. FinMW * TMM;
otherwise, just FinMW. _

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

After September 1,2000, the two values’ were dwtded by six so that the values were
, unn‘ormly drstrlbuted oversix intervals. , _

. ‘Losses were then merged w1th zonal Load Schedules and meter readlngs by date hour, '
interval, SC and Congestlon zone. : : ,

5. Calculate Imbalance Energy Charges/Payments for Dewatlons from Scheduled Load "

‘ Real t|me Energy pnces were then merged into the set, and the followmg were -
. calculated for each date hour interval (if appllcable) SC, and Congestlon zone:

For the pre-ten-minute settlement penod (before September 1, 2000) an estlmate of . -
the Imbalance Energy prlce was calculated : :

- Av((HAfMeter) - TLOSS) *Z'”EnefgyPr‘?, if A(HArMeter) >0,

" Note that according to the [ mterchange sch table s conventlons xmports are a negatwe MW value.

" This calculatlon is only intended as an estimate of the unlnstructed Energy settiement calculatlon full
~ .accuracy requires calculation of metered Generatlon along with schedules calculatlon of rampmg Energy, :
etc., WhICh were not replicated here.

b_‘CAlSO/DMA/ewh N & . &/182003
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A(HA- Meter) ZnEnergyPrc if 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 schedullng coordmator
ZnEnergyPrc is the hourly zonal Imbalance Energy price.

For the post—ten mlnute settlement penod (after September 1, 2000) the pnce was
calculated: ' _

o (A(HA-Meter) TLoss) * ZnDecPrc if A(HA-Meter) 2 O
,A(HA-Meter) ZnIncPrc if A(HA-Meter) <0

where

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

" TLoss is the zonal transmission loss for. that schedulmg coordlnator

ZnincPrc is the zonal mcremental Imbalance Energy pnce for the specnfled
* interval, and

ZnDecPrc is the zonal decremental lmbalance Energy pnce for the speCIf ed :
interval. . S : _

6 Calculate Hourly Level Load Data for ISO System
Final Load Schedules metered Load readlngs transmlsswn losses and the estlmated |

uninstructed deviation settlement amount for each Congestion zone were then summed '
for each Market Participant over the entlre 18O system by date and hour. -

CAISODMA/ewh 9 618/2003
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7. Appllcation of Potential Threshold for Hourly Overscheduling

A threshold value for overscheduling of Load, representlng the level below which any
overscheduled Load may be assumed to be due to forecast error and/or allowances for
transmission losses, was calculated for each hour for each Market Partlcrpant based on
‘the maximum of: : : : _

— '10% of the difference between the fi nal Hour—ahead Load Schedule and actual
metered Demand, plus estimates of transmission Iosses (see Step 4 above)

~ 13% of final Hour-Ahead Load scheduled"s

— 25 MW
The minimum absolute value of 25 MW used in setting the threshold represents:the '
minimum block that is most commonly used to trade and schedule Energy. This was
included as an alternative minimum threshold to account for a scenario in which.a -

Market Partlcrpant may have “rounded up” Demand Schedules as much as 25 MW to
- balance Energy that needed to be procured in-minimum mcrements of 25 MW.

8. Calculat/on of D/fferent Measures of Overschedulmg

- The flnal stage of thlS analysns mvolved the calculation of a. vanety of different measures
-of overscheduling by individual parhcrpants based on hourly results These measures
include the followmg

Hours of Load Overschedulmg (W|th and wrthout threshold level)

2. Average MWs of Load overscheduled durmg hours of overschedullng (wrth and
- without threshold level) » :

3. Average Load overscheduled asa percentage of total Load durmg hours of
overschedullng (with-and without threshold level) :

" 4. Total payments for overscheduled Load dunng hours of overschedullng (wrth and
_Wlthout threshold level) o

® As previously noted, a value of 13%.(representing 10% pilus a minimum of 3% transmnssron losses)
was used in the event that calculated transmission losses were less than 3%. This was included to avond
underestimation of transmission losses in the event of any data errors

" For this analysis; if a Market Participant's total aggregate system-level Load deviation was Iess than
'zero (€:g. on a system-level, if a Scheduling Coordinator was a buyer in the Imbalance Energy market),
- then the estimated uninstructed deviation settiement was set atzero. This reflects the fact that during:
“ hourly settiement before September 1, 2000, these Scheduling Coordinators would actually have paid for
Energy at the Imbalance Energy price. After September 1, 2000, since the decremental Energyprice was:
- typically less than the incremental Energy price if Energy was decremented in a zone, Scheduling - )
_ Coordinators would also have paid for-Energy at some price between the maximum incremental Energy
~ price and the minimum decremental Energy price. In any event, ‘these Scheduling Coordmators would be
. excluded from the threshold filter, smce on a system level, they underscheduled .

CAISODMAGWh 10 6/18/2003
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Results

Results of this anaIyS|s are summanzed in Tables 1 through 3.

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

: Average - . Average MW | Average Load . Sumof MW |- Total Estimated
Total © | , Number of Metered Load IOverscheduIed Deviation % -~ Overscheduled { Uninstr. Energy
Number of| Hours where i - -Pct Hours - when Over i 'when Over when-Over - when Over Payment when :
il iis) Hours - Over Threshold : Over Threshold|  Threshold Threshold Threshoid . - = Threshold . Over Threshold
EPMI 6,599 4,324 . 66%! 765 343! 45% 1,483,080 .$215,829,088
JPWRX 5.085| _ 2,590 .. _51%|- 157 256].. 162% 661,999 5118 717,742
PETP 2,353 - 2,046! _ 87T% - 244 * 499,951 _ $73,570,487
SCEM 3.726(: 3,097 - 83% : ) 154 . 477,015] . $69.454,119
APX1 6,599 - 3,674 56% 213 142 67% 520,005 = $61.198.406
SETC 6,576 3,288 : __50% . 25 144 583% - 474.001 $60,257,635
HFET 1,536 1,437 _ 94%; : ! 222 i 318,894 $49,008,313
PGAE * - 6.599 1,191 18% 1017 215 _ 21%. 256,534 $25,601,170
CRLP 3,623 2,225 - 61% 42! 81 “193% 180,817 _$21,200,264
CAPP 6,247 2,158" 35% 1 125 16030%:. 270,478 - $13,925,705
ECH1 6,599 1,446} _ 22% 44, .72 163%: . 104,572 -~ $10,985.035
NCPA 6,502 - 1,087! 17% 38: 57 150%" 61,918 $8,499,350 |.
RVSD 6,599 1,462! - 22% 230: 55 24%' 79,729 $7,499,638
APS1. 6,599 1,086! 16% 134! 58 43%. 62,800 . $7,386,903
NES1 6,599 766: 12%) - 0 92 27588% 70,337 $6,353,060
NEI1 5,759( 780i 14%) .- . 563! 116 21%: . 90,286 $5.620,760
PGES 4,008 1,337 33% 399- -128 32%! . 170,892 $5,477,717
SRP1 6,599 - 820: 12% 432, . -89 21%! 72,961 $5,314,333
ANHM 6,599 677: - 10%] - 316’ - .73 23%: . 48,409 $4,452,106
PXC1/SDGE* 6,599 72" 1% 1,852: 300 16%. - 21,612 $2.313.812
VERN - 6,599 131 2% 146 501 34% 6,555 $1,781,832
SCE1 6,599 87; 1% - 5 162 3397%: 14,098/ $1,744,610
JWESC 6,570 624! 9%, 0: 270 - 15888%! . 43,697 $1,646,287
PASA - 6,599 340° 5%| 169! 36 21%: 12,226 $1,165,754
AZUA 6,599 150 2% 39 30 75%: 4468 $747.416-
PXC1/SCE* 6,599 35 1% 6.6021 1,007 15%: ‘35,246 $724,175
LGE1 _ 3,648 208: - 6% 527! 104 20%!. 21,698 $647.585
COTP 6,598 3L 0% o | 998 i 2,993 $492,247
IEPI 6,598 173i 3%[. - .~ 188" 33 17%1 5,676 '$149,747
PXC1/PGAE * 6,599 23; 0% 7,134’ 1.221 - 17%:! 28,085 -~ $134,307|. .
WAMP - 6,599 47i 1% 105! 33 32%! 1,558 $124,732 |
- |PAC1 6,599 7! 0% 32: 26 80%! 181 $25,358
1PC1 6,599 - 23! 0% 15+ 31 209%: 712 $22,468
SCL1 . 6,589 ) R - 0% 4 - 25 - 696% 25 $756

> Results for PGAE and SCE1 lnclude Schedules submltted by other entities through PG&E

“and SCE as their Schedule Coordinator, respectively. The ISO does not have data to clearly
identify. which ScheduleslMeter Data correspond to Market Partncrpants other then PG&E and
SCE.. - ,

Slmllarly, results for the PX (PXC1) were dlsaggregated by the utlhty dlstnbutlon system. in-
which Load IDs were located (PG&E, SCE or SDGE). Therefore, these results mclude
Schedules/metenng data for these utmtles as well as other entities.
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Table 2. Overscheduling of Load (Refund Périod)

. : L Average . = Average MW | Average Load . Sum of MW ‘ Total Estimated

Total Number of ' Metered Load :Overscheduled| Deviation % Overscheduled | Uninstr. Energy

Number of |- Hours where | Pct Hours when Over when Over when Over when Over | Payment when

R oS Hours | Over Threshold !Over Threshold| = Threshold Threshold Threshold Threshold i Over Threshoid
EPMI 6,240] - 1,692 - 27% 880 T 461 52% 779.460; - $117,198,791
PWRX 2,809 1,379. _49% - . 169 -. 455 : 269% ©-628,049° . $90,530.475
SCEM ) S 2133 . 1,565 73% . ) 256 . 400,403! $52,640,866
PETP 1,621 1,410 87% S 257 ) . 363,009 $50,162,622
SETC 4,481 1,364 30%| . . - 250 : 340.655! - $48,186.574
APX1 | . 6,240 1,596 - 26% . 148 - 207 - 140% 329,976 $42,937.678 |
HFET. ! 857 " 856 100% - 226 o 193,667 | $27.852.560
PGAB / PGAE" l 4,055 839 21% 1,352 2991 22% 250,731 $16.031,412
ECH1 . - 6,240 1,004 16% i 46 @ - 88| - 191%" 88,131 . $12,486.728
PXCS5 ) - . 80 80 100%] - : 1.125 . 89,9991 $12,267.851
CRLP 6,240/ ' 884 14% L 33 - 79 . 238% - 70,0101 .. $9.049,845
PGAE 2,185 1T 8% - 1,190, 211 18%. ... 37,286 $7,622,510
NCPA 6,240 7521 12% .34 . B4). 187%: - 48,022 - $7.416 476
PXC1 ISDGE * 2,881 ] 203: - 7% 1, 443. .- 259 : 18%. 52,5071 - - $5,145,092
NES1 -6,240! - © 482 - 7% 0: 87 8485825%' 39,978 - $4,794,661
RVSD : - 6,240| " - 1,195! . 19%) - 175 . -39 . 22%! 46,172} - - $3,143.020
SRP1 5,017 2261 5%| - - 458; - 95 - 21%! L 21,411 $3.076.979
}F’XCS/PCG1 M 3,623 . 153" 4% .- . 7785 - 1,341 17%- -~ 205,195 " $2,665,302
ANHM . 6,240 . 5831 - - Q%) .- . 282 : 59| 23%; - 34,461 $2,142,590°
PSE1 - 48[ .. 48" - - 100% C i . 150 e 7,200 - - . $1.705,367.
NEI1 : 6,240 .. . 24l 4% ) 151 - 40 - S 26%' o 10481] $1.657.619
T IWAMP . - © 6,240 - . 126} . 2% T 117; . . - 330 28%; - 4,164} . $904,080
SDG3 3,359 . 36" . . 1% . 1568 - -~ 270{ - C17%! 9,729 ) - $670,814
PASA 6,240 541 - 1% .- 126: .- 44 i 35%; . .. 2,373 ) $373,685
PXC1/SCE* 4474 . 9 - -0% - - 6,743’ 929| - - 14%: : '8,358 $358,550
PAC1 - - 3123 25 1% 260 - 91 348% 2,267 $324,679
APS1.- . . 6,240 75' - 1% 84 - 36 35%: 12,227 . $280,344
SEL1 - 6,240 49 - 1%{ - - 33 : 30 92%: “1.481 $161,648
VERN - ) 6,240| - - 77i - 1% 113 L 37 33%: - 2,879 $153,894
WESC ) 5911 - 68! 1%]| - .42 - i ) 2,878 $126,036

CAPP 5,856 28 B} 0% - 13, 27 213%: 747 $111.231]
APX3 - 3,088 191 1% 47: . 52 ~109%! 986| - - $88,712
EPPS : _ 3 2: . B7%| I N 68 ] i ; 135| . $9,497
AZUA - 6,240 ) R 0% 9! 29 308%:. - 29 $2.978
IPC1 . . 6,240| - .. 26 . 0% . 9 - 26| - 279%! .. -~ 52 .- %297
AEPS - -1 1 - 100%| - - 25 _ - 25 - - $0
SCE1 - i 6,240 ’ 146! - - 2%| . - 5438 1,046] . " 19%: 152,743 ; ($676,776) !

" * Results 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 clearly -
identify which Schedules/Meter Data correspond to Market Partlcrpants other then PG&E ‘and
SCE.

Slmxlarly, results for the PX (PXC1) were dlsaggregated by the utlhty dlstrlbutron system in
which Load ids were located (PG&E, SCE or SDGE). ' Therefore, these results mclude
Schedules/meterlng data for these utilities as well as other entmes
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Table 3. Overschedulmg of: Load (January 1, 2000 June 19, 2001)

4 Average Average MW, Average Load Sum of MW | Total Estimated
Total Number of ) Metered Load i Overscheduled| Deviatioh % . Overscheduled | - Uninstr. Energy
Number of| Hours where: = Pct.Hours ;| . when Over when Over when Over .~ when Over | Payment when
D Hours | Over Threshold i Over Threshold|  Threshold Threshold Threshold Threshold Over Threshold
EPMI . 12,839 6,016: 47% 797, 376 47% 2,262,550; . . $333.027,879
PWRX 7.864 3.968: 50% 161 325 201% 1.290,048! $209,248,217
PETP 3,974 3.456 87% 250 862,960 $123,733,109
SCEM ! 5,859 4,662 80% : 188! 877,418} $122,094,985
SETC i 11,057/ 4,652 2% 25 175! - 708% 814,657 : $109.444,209
APX1 | 12,839 - 52710 1% 193 1611 84% 849,980, $104,136,083°
HFET ! 2.393 2,293 96% .- 224! 512,561 $76,860.873
PGAE " - 8,784 1,368 16% 1,039 215 _21% 293,820i $33.223.679
CRLP 9,863 3,109 32% 39 81 209%: 250,828 $30,250,109
ECH1 12,839 2450 - 19% . 45! 79 174%: 192,703 $23,481,764
PGAB / PGAE * 4,055 839" 21% 1,352 299 22%:! 250,731 $16,031,412
NCPA ! 12,742 1,839 14% 36 60 164% 109,941 $15,915.826
CAPP i 12,103 2,186 . 18% 1. 124 12460%. 271,225 $14.036,936
PXC5 80 80! 100% : 1,125 . : 89,999 $12,267,851
NES1 12,838 1,228! ~10% 0. 90 42978% 110,316} - $11,147.720
RVSD. 12,839 2,657 - 21% 205 47" 23%: 125,901 $10,642,658
SRP1 11,616 1,046: 9% 437 90 21%! 94,372 $8,391,312
APS1 12,839 1,161 9% 131i 56 43%| 65,027 $7,667,247
PXC1/SDGE ™ | 9,480 275! - 3%| - 1,550 270 17%! 74,119 - $7.458,904 |
NEI1 11,993 1,044 - 9% 459! 97 21%; 100,767 $7,278,379
ANHM 12,839 1.260! 10% 291! 67 23%: 83,869 $6.594,696
PGES 4.008 1,337 33% - 399 128 32% 170,892 -$5,477,717
PGEC* . 3,623 . 153- . 4% 7,785: 1,341 17%: 205,195 $2,665,302
VERN 12,839 208: 2% 133 45 34%: 9,434 $1,935,726
WESC 12,481 692! ) - 6% 0. 67 -15270%: 46,576 $1,772,323
PSE1 . 48 48i ~ 100% ' 150 : 7,200 $1,705,367
PASA 12,839 394: 3% 163 37 - 23% 14,600 $1,539,439
PXC1/SCE™ . 11,073 44. 0% - 6,631 991 _15%. 43,604 $1,082,724
- 1SCE1* - 12,839 233! . 2% - 3,409° 716 - 21%:! 166,842} " $1,067,834
wamp 12,839 1731~ < 1% 114 33 29%: 5,722 $1,028,812
AZUA 12,839 1511 1% 39 30 76%! 4,496 $750,394
SDG3 3,359 361 1% 1,568 270 17%! - 9,729 $670,814
LGE1 3,648 208 - 6% 527 104 20%: 21,698 $647,585
COTP_- ) 11,012} 3 0% - . 998 S 2,993( - $492,247
" |[PACt ] 9,722 32i - 0% 27: 76 279%: 2,447} $350.037 | -
SEL1 10,353 49 .- 0% 33. 30 92%: 1,491 $161,648 |-
IEPI 9,480 173! 2% 188 33 17%: 5,676 $149,747 |
PXC1 /PGAE * - 10,896 23 - 0% 7,134 1,221 17%! 28,085 $134,307
APX3 3,089 19! 1% 47: - 52 109%: 986 - $88,712 |
IPC1 - 12,839 25} - 0% 14: - 31 213%; 764 $22,765
|EPPS 3 2] 67% : 68 : 135 $9,497
SCL1 10,273 1 0% - 4. 25 696%! 25 $756
AEPS - I IR 100% - 25 B 25 $0

* Results for PGAE and SCE1 |nclude Schedules 'submitted by other entities through PG&E -
and SCE as their Schedule Coordinator, respectively The ISO does not have data to clearly
identify WhICh Schedules/Meter Data correspond to Market Partucnpants other then PG&E and

SCE. -

Similarly, results for the PX (PXC1) were disaggi:egated by the utility distribution systern in
which Load ids were located (PG&E, SCE or SDGE). . Therefore, these results include

Schedules/metenng data for these utilities as well as other entities .

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

D . NAME
AEPS _~ American Electric Power Sewlce Corporation.
ANHM -~ . City of Anaheim :
APS1 - " Arizona Public Service Company-APS1

- APX1 o Automated Power Exchange, inc-APX1
APX3 . " Automated Power Exchange Inc-APX3
APX4 i . Automated Power Exchange-APX4

-~ AZUA : . City of Azusa '

" BAN1 " . City of Banning
CALP . - Calpine Energy Servtces
CAPP - .. California Polar Power Brokers LLC
CDWR -+ - California Department of Water Resources
CERS : California Department of Water Res.
coTB CA-OR Transmission Project .. ’
coTP o CA-OR Transmission Project

- COTP/ COTB " CA-OR Transmission Project
CPSC - Constellation Power Source Inc
CRLP - Coral Power, LLC .
DETM ' Duke Energy Trading and Marketing, L.L. C
ECH1 " Dynegy Power Marketing, inc.
EPMI "~ ENRON Power Marketing Inc

_EPPS - : El Paso Fower Services (‘ompany
ESRC ™ 'Edison Source
'HFET . - - . - . :HAFSLUND ENERGY TRADING L L. C
IEPI. IR Hiinova Energy Partners,Inc - -

- IPC1"* - . - idaho Power Company’ :
LGET . .- ‘Louisville Gas and Electric Company -
NCPA -~ .. Northern California Power Agency '
NEN .. NewEnergy Inc.

NES1 .. Reliant Energy Servuces Inc
PAC1 . .. PacificCorp R
PAC3 . . PacifiCorp-Green - = = °
PASA - - Cityof Pasadena - ! :
PETP - “" . PG&E Energy Trading Power, L.P.
PGAB/ PGAE - . ' Pacific Gas and Electric Company
PGAE . . . ° = Pacific Gas and Electric Company
."PGES .. .. ‘.. - PG &EEnergy Services.
PSE1 o . "Puget Sound Energy
PWRX:- . -, British Columbia Power Exchange
PXC1/ PGAE . PX (Pacific Gas & Electric Company Region)
PXC1/SCE" ) -PX (Southern California Edisori Region)
“'PXC1/SDGE -~ PX({SanDiego Gas & Electric Region) .
PXC3 - . . . California Power Exchange 3 - PG&E
T PXC3/1PCG1/ PCGB 'Pacific Gas and Electric Company
PXC5 ‘California Power Exchange 5
" RVSD . City of Riverside
SCE1 =~ -~ Southern California Edison Company -
~SCEM - ) Mirant. .
SCL1 - < . Seattle Clty Light ’ -
SDG3 R - San Diego Gas & Electric, Merchant -~
SDG4 ..~ San.Diego Gas and Electric; Merchant
‘SDGE : San Diego Gas and Electric Company
SELT T Strategic Energy, LLC )
- "SETC o Sempra Energy Trading Corporatnon
" SRP1 - ... SaltRiver Project :
VERN i ) City of Vemon
VSYN 7.7 VIASYN,INC -
WAMP . Western Area Power Administration
WESC- .- "Williams Energy Marketing and Trading

WRDG - Western Area Power Admin.-Redding -
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Ii. Circular Scﬁedules (“Death»StaL"’)’l ,

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 outlinedin
the Enron memos may have been employed by Market Participants, and to identify
specific Schedules and transactions that could provide a starting point for further
‘investigation and potential legal and regulatory actions related to the practices outlined
in the Enron memos. As such, the methodology developed by DMA and the resulting
analysis was intentionally designed to “cast a broad net” and to identify all market -
activity that could be indicative of the “Death Star” strategy. DMA has continued to
review and refine its calculation of Congestion revenues earned by import/export
Schedules that could potentially be indicative of the “Death Star” trading strategy, as.

documented in a revised analysis posted on the ISO website on January 17, 2003."®

Methodology . 7 , o 7
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 import and export Schedules through the ISO control area, but actually include
additional Schedule(s) outside the ISO control area which form a closed “loop” of
scheduled Energy with no specific, physical, beginning (source) or end (sink). Thus, the
type of circular Schedule described under the “Death Star” strategy would appear in ISO
Scheduling records simply as an import and export from the I1SO contro! area (earning
Congestion revenues by creating a counterflow), with the “return” portion of the '
Schedule being outside the 1SO control area.”® . LT )

“The potential frequency and financial gains from circular Schedules were :
analyzed by identifying import/export Schedules (of equal quantities) by the same SC
that generated Congestion revenues from counter-flows on inter-ties and/or internal -
paths within the ISO. This approach may underestimate circular Schedules since the
analysis only includes import/export Schedules that can be matched because they are .~ -

- of (approximately) equal quantities by the same SC. For instance, the strategy could
also be employed by a single SC using more than two Schedules (e.g. two 50 MW. -
import Schedules on two different ties, paired with a 100 MW export Scheduie on a third
tie). In addition, it could be employed by two or more SC's  (e.g- a 50 MW import
Schedule by one SC, coupled with an inter-SC trade to another SC, who then exports
all or part of the amount transferred from the other SC). The methodology used in this
study does not capture either of these two types of strategies (non-equal capacity and
inter-SC trading). -At the same time, such matching would also include “non-circular”

'® Addendum to Octobér 4, 2002 Report on Analysis of Tréding and SchedUlin‘g Strategies Described in’
Enron Memos: Revised Results for Analysis of Potential Circular Schedules -(*Death Star” Scheduling
 Strategy) January .17, 2003. R L _— S

" |n addition, circular Schedules may be created by ;‘Iobping" Erier’gy, back througﬁ the ISO control area
under a different SC. However, this particular strategy would typically only be profitable if the Energy ‘
schedule in the congested direction is scheduled by an SC with Existing Transmission Rights (‘ETR"s), so

that no Congestion charges are incurred for this “return” portion of the circular Schedule.

CAISODMAfewh - . 15 . 6/18/2003
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‘wheeling Schedules (or other combinations of export/import Schedules)’whi:ch may
have a distinct physical source and sink outside the ISO control area. o

 The analysis of potential circular scheduling in this report is designed to identify

all export/import Schedules which may, based on the information available to the ISO,

be circular Schedules such as those described under the “Death Star” strategy. This

analysis identifies potential circular Schedules based on two basic characteristics of

such Schedules that may be detected in 1SO 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 earn - o
" Congestion revenues by creating a counterflow are clearly not circular Schedules, these
~ key characteristics may be used to identify export/import Schedules that may be part of

a circular Schedule submitted for purposes of earning Congestion revenues. ,

There are instances where a single import (export) Schedule will be paired with ,

more than one export (import) Schedule due to the matching algorithm employed in the

- methodology. Only one of these multiple pairs is simultaneously feasible and the ISO
has no means for determining which of these pairs may have been intended by the SC..
In the case where multiple pairings are generated by the algorithm, the pair with the -
highest net gain from Congestion counter-flow payments less any Congestion charges = -
is selected to be included in the final tabulation. This selection is made on retuns only -
and is done specifically to avoid double counting when tabulating the extent to which .~

- this strategy was employed and the potential gains that resuit. 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 tabutation from the pool of schedules that may have -

been executed in the manner of the “Death Star” strategy. -~
~ Provided below-is a more detailed description of this analysis: o

1. Fifst, for é’abh’ SC,'the import and expoﬁ Schedules are matched for the same
- operating hour submitted by the same SC for approximately the same quantity (within
a small tolerance for rounding)..- This matching is done separately for final Day-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 earmn Congestion revenues for any counter-flows provided. Any pair of
Schedules for which one leg of the pair was covered by an ETC is excluded from the
final tabulation. For example, for a pair of Schedules representing an 25 MW import
into NP15 over COl and 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 for a 25

MW flow in the north-to-south direction on COl, Path 15, Path 26 and Palo Verde. .
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)

EESI -

CRLP
SETC
-~ APX
" SCEM
DETM
IPC
AQPC
WESC

" BCHA -

MID
SCEC
PGE
CPCO
PSE
APS

CHFET -

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 earn 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 to be
included in the tabulation of gains and capacity scheduled under this strategy. ’

‘5. Finally, pairé" éf import/export Schedules représenting less than 1 MW and/or $1

in counterflow revenues were screened out of the analysis. These Schedules
appear to result from rounding that occurs in the ISO Congestion Congestion =
Management system.. .~ o B B
" Table 4. Total Congestion Revenues from Counterflows
Created by Import/Export Schedules (Matched by MW Amount)

‘Company T Pre-refund Period . .Refund Period : " Total

Enron Energy Services, Inc. : R . $1,783,157 i . $379,328. © . $2,162,485
Coral Power, LLC S : . $337,982 81213017 $1,550,999
Sempra Energy Trading Corporation " : . - . $348,020 . - -$900,377 . .- $1,248,397
Automated Power Exchange, Inc - e . 80 Tl $726,099 .. $726,099
Southern Company Energy Marketing, L.P. S " $95419 . - $9,650 . '$105,069
Duke Energy Trading and Marketing, LL.C. - . = " - 7$10,600 S $85,381 . .$95,981 .
ldaho Power Company - e ) . $1,980 $81,393 , $83,373
. Aquila Power Corporation - B e e '$75.975 - -: . %0 - $75.975
Williams Energy Services Corporation o T -$4972 $35,115 , |7 '$40,087
British Columbia Power Exchange Corporation . . $1.,882 - - $29,574 ' $31,456
Modesto Irrigation District ~ -~ .- , : $10,059 © . $4,245 = .- - $14304
" Southern Califomia Edison Company - = . $10,200- . - - $1,380 - - - .§11,580 .
Portland General Electric. -~ o $5750 s .7 % .- . °$5750 .
Calpine Corporation. -~ S .80 " -$4,376 .. .$4376
Puget Sound Energy~ . .~ " e 80 - ©.-$2,982 S $2,982
Arizona Public Service Company . . , L 8174 - $0 . $1.174 . -
Hafslund Energy Trading, LLC: . -~ : ~ o $425 - $0 R -$425
52£87§95::17 . -$3,472,917 T $6,160,512

Note: Includes all import/export combinations by the same SC (matched by MW amount)

that earned net Congestion revenues from counterflows on interties and internal 1ISO paths. -
The 1SO does not have sufficient information to determine if these Schedules represent - '
actual physical sources and sinks that mitigated congestion, or are the type of “circular” .
Schedule without physical source and sink, such as the Death Star scheme described in the
Enron memos. L o S o

CAISODMAfewh 17 . - 6/18/2003



American Electric Power Service Corp., et al. o ‘ : “Exhibit No. ISO-4. Page 20 0f30
Docket Nos. EL03-137-000; ez al. o ' S , : e A g o

ili. Ancillary Services Buvbakck'"("‘Get Shorty”) .

The Enro'n‘ memo describersrtwo diétinbt gaming “strategies” in the A/S markets: f

1. Takihg advahtagé of systematic differences in the Day—Ahead and Hour-Ahead - '
Market prices for A/S by seliing A/S in the Day-Ahead Market and buying them
back, when possible, at a lower price in the Hour-Ahead Market. - '

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

Methodoiogy '

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 “seliback” 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 successfulat
-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 ISO 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. '

' 2 As compared to previous drafts of this report, the “Get Shorty” figures in this report reflect additional -
filtering to omit transactions with trivial buy-back quantities (<= 1% of DA procurement) and buy-back )
transactions that may have been initiated by the 1SO in response to changes in branch group capacity or
a decrease in the maximum amount of A/S that could be purchased from resources outside the control
area. In both these cases, the curtailment by the ISO will be pro rata, so the same percent cut would

~ apply to all schedules affected on a branch group. To capture these two circumstances, records were
omitted if (1a) all DA A/S-schedules on that branch group were curtailed in the HA market and (1b) there
was more than one DA A/S schedule on that branch group -or- (2) if there were multiple buy-backs on the
same branch group with the same percent of capacity purchased back in the HA market. For the entire
period from January 1, 2000, through June 21, 2001, imposing these filters on the transactions resulted in
a decrease in transactions from 14,275t0 9,421 and a decrease:in potential net gains fro_nj $47.2 million
to-$27.8 million. : B R T ’ :
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Table 5: Sellback of Ancillary Services
Pre-refund Period (January 1-October 1, 2000)

. Gains ~Losses NetGaincr

$6,010,809- -$481,212:  $5,529,597
$4,602,758 -$75,725  $4,617,034
$4,260,564 -$55,176 $4,205,388
$3,701,719 -$117,636 . $3,584,084
$120,569 -$15,076
$90,789.  -$218. - $90,571
$35,550 .-$7,395  $28,155
$23679 . -$1,713  $21,966

-$105,493

$6,383 ~  $0 . $6,383
$2085 80 $2085

$15858 -§52,702  -536.844

“Gains Losses - Net Gains -

$4,266.400 -$140,857  $4,125,543

$3.742:655 = -$314,587  $3,428,068

$1479.020  -$30,815  $1,448205 . =

$500,309 - -$23,753 - $476,556
$271,072 - -$213,770 . $57,302 -

$42,800 - %0 - ‘:$42 800
$21,714 $0 - $21,714
- $16,714 -$110° . '$16,605 -
$20,049 - -$4,458  ~ $15591
-$12,188 . $0.- - $12,188 -
$11,564 -~  $0 - $11,564.
. $12,964 -$4,661 - $8,304
$7,.268 - - $0 . = $7,268
$869 - .. $0_ - . $869
%29 .. %0 . %28
CL$14 %0 - %14

'$707 - -$1,360. .. -$654

ID Name .
CRLP . Coral Power LLC
MID Modesto lrrigation District -
AVEI Avista Energy Inc
SETC Sempra Energy Trading Corporatlon
BCHA British Columbia Power Exchange Corporatlon :
“AZUA City of Azusa
GCPD Grant County PUD
TCEP Tuscon Electric Power -
EESI Enron Energy Services Inc.
IPC idaho Power Company
VERN City of Vernon - ,
LDWP Los Angeles Water and Power )
Table 6: Sellback of Ancillary Serwces -
L Refund Perlod (October 2, 2000 June 21, 2001)
D Name
EESI Enron Energy Servuces Inc
SETC. Sempra Energy Tradlng Corporatlon .
CRLP Coral Power LLC :
PSE -Puget Sound Energy -
BCHA - British Columbia Power Exchange Corporatlon
AZUA Cityof Azusa -
MID - Modesto irrigation District
TCEP Tuscon Electric Power
“AVEl AvistaEnergylnc =
GLEN ~. ~ . City of Glendale -
IPC .- . .Idaho Power Company "
LDWP - - Los Angeles Water and Power
- VERN- - - City of Vernon-
PSNM ~  Public Service Company of New Mexico
PASA City of Pasadena-  * o
APX. Automated Power Exchange Inc
BPA " Bonneville Power Administration -
CAISO/DMA/ewh - - = . .- 19
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" Table 7: Sellback of Ancillary Services
(January 1, 2000 ~ June 21, 2001)

D 7 Name - K Gams Losses  Net Gains

SETC Sempra Energy Trading Corp'oration --$7,444,374 -$432,222 $7,012,152
‘CRLP Coral Power LLC = - - , : $7,489,829 -$512,027 $6,977,802
MID Modesto Irrigation District - .- $4,714,472- -$75725 $4,638,747
AVE! Avista Energyinc S $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 Corporatlon $391,641 -$228,846  $162,795
AZUA . "City of Azusa ) - $133,589 -$218 "~ $133,371
TCEP Tuscon Electric Power - , $40,393 . -$1,823  .$38,571
GCPD  ~ .Grant County PUD . s . $35,550 -$7 395 $28,155
IPC ~ -ldaho Power Company o ’ '$13,648 %0 $13,648
GLEN - Cityof Glendale . -~ - S ot $12,188. 80 $12.188
VERN  City of Vernon : : S 89,208 $0 -~ §$9,208
PSNM . Public Service Company of New Mexwo - ' $869 $0 o $869
PASA . Cityof Pasadena = - . B $29 %0 $28
APX - Automated Power Exchange Inc ' o $14 $0 - $14
BPA Bonneville Power Administration : ’ $707  -$1,360 -$654

LDWP Los Angeles Water and Power - $28822° -$57,362 -$28,540

Table 8 Net Gains From Sellback of Ancﬂlary Servnces
' (January 1, 2000 - June 21, 2001)

D Name R - : ' Pre-refund Period -~ Refund Period ' To'tal,‘

SETC =~ Sempra Energy Trading Corporatlon S .- $3428068 - $3,584,084 $7.01 2,152
CRLP - Coral Power LLC S ) . - $1,448,205 - $5,529,597 $6,977,802 -
MID Modesto Irigation District -~~~ - . - . © 821,714 - $4,617,034 $4,638,747
AVE! Avista Energy Inc S R $15,591 .~  $4,205,388 $4,220,979- -
EESI - Enron Energy Services inc. . e . 1$4,125,543 ~$6,383 $4,131,926
PSE Puget Sound Energy. ‘ ' B $476,556 ° - $0 . $476,556
BCHA British Columbia Power Exchange Corporatlon : -7 $57,302 - $105,493 $162,795 .
‘AZUA "City of Azusa . : " $42,800 $90,571 $133,371
TCEP Tuscon Electric Power I . L $16,605 ..~ $21,966  $38,571
GCPD - Grant County PUD o S - AR -$0 ' $28 155 . $28,155
IPC Idaho Power Company = - S $11,564 782,085 - 13,648
GLEN Cityof Glendale. .~ = - S 812188 $0 $12,188
VERN City of Vernon ) 7 $7,268 © %1940 - $9,208.
PSNM Public Service Companyof New Mexuco ' . $869 - - ' ‘80 . $869
PASA . City of Pasadena . : o SR - $28 < .. %0 ..--528
APX ~ Automated Power Exchange Inc S 14 T 080 %14

- BPA . Bonneville Power Administration . LRI -$654 . $0 - . -$654

~ LDwWP Los Angeles Wate’r,and_'Power oL o ,$8,3O4‘77 -$36844 '-$28,540
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IV. Scheduling of Counterflows on OUt-of-Service Lines (‘Wheel-Out’) )
'Background | ' | |

Another type of schedulmg practice |dentrf edin the Enron memos is where an SC

submits Schedules and/or Adjustment Bids across a tie point that has been de-rated to

zero capacity in hopes of getting paid for providing a counter-flow Schedule that will

need to be cut by ISO in real time. This practrce was apparently referred to as ‘wheel-
out’ by Enron traders.

The 1SO’s Day-Ahead and Hour—Ahead Congestlon Management program (“CONG )
does not currently allow the ISO to reject or cancel Schedules across a tie point that has
been de-rated to zero transmission capacity. Instead, when a tie point is de-rated to
- zero capacity, the ISO sets the available capacity for the tie point in the CONG software -
to approximately zero. 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 opposrte drrectlon and/or reduce mltlal scheduled flows based on
Adjustment BIdS) : :

When a tle pointis de-rated, a market notlce is sent to Market Partlcrpants to not:fy
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 mformatlon on status
V changes to outages or. de-ratlngs -

‘With the information avallable on OASIS and through market notlces SCs have the
' opportumty to submit a Schedule to provide counter-flow across the tie point or to be
adjusted in the direction of the counter—ﬂow (generally in the Hour-Ahead Market)to -
relieve Congestion on the tie 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 k
Schedules to relleve this Congestxon are pald counter—flow revenues:

In real-time, when a tle-pomt is de rated to zero, the ISO effectlvely removes thrs tre- :
point from the transmission system by canceling all Schedules on the tie-point durlng
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

i practlce the avallable capaCIty for Ilnes that are out is set to .03 MW (rather than zero) in order to
facilitate computatlon by the CONG software in.a more trmety manner.

CAISO/DMA/ewh 21 6/18/2003 .
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Congestion Management proéess described above are not cancelled or reversed from.
the ISO settiement system. I S

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 earn. '
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 thatare
out of service may be attributable to intentional gaming, since an SC may schedule or
submit Adjustment Bids on a line prior to notification of the line outage and fail to cancel

these after notification of outage occurs. .
Methodology '

Tie lines that were out-of-service prior to the Day-Ahead and/or Hour-Ahead Congestion .-
Management process were identified by summing up all net final scheduled flows on '
each time line, and selecting those lines with net final flows of approximately zero.”

Final 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 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:
Counterflow Payment = MWpa * CCoa + (MWiia - MWpa) * CCha
where S
MW pa is the final scheduled MW after the Day-Ahead Congestion Market .. - ’
'MWy is the final scheduled MW after the Hour-Ahead Congestion Market

CCpa is the Day-Ahead Congestion charge (or credit), and . I
- CCuaisthe Hour-Ahead:Congestion charge (or credit). = -

Since schedules that are covered by ETCs neither pay nor receivé Congestion'
revenues, Schedules submitted under ETCs were identified and removed from this -
stage of the analysis. SR : ~ S

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 -

2 This approach was necessary since the 1SO system does not include a database with the historical ‘
ratings of each tie-point for each hour that was used in the Congestion Management process. In practice,
as noted in the previous footnote, the available capacity for lines that are out of service is set t0 .03 Mw
(rather than zero), in order to facilitate computation by the CONG software in a more timely manner. -

- CAISO/DMAfewh 2. - 6/18/2003 -
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1998-2002 period covered in that fépor,t. (Octobér 4 Report, p. 24). For this report, two
- modifications have been made which have the effect of changing overall results:

As with all results in this report,
2000 through Jun
- staff.

the analysis is limited to the period from January 1,

e 19, 2001, which is the subject of further investigation by FERC

In additidn, DMA has conducted further review of 1SO data in order to determine if

the Market Participants” Schedules or Adjustment Bids changed noticeably in a
way that would indicate they may have indeed been seeking to exploit the tie line
outage in order to earn counterflow revenues for Schedules that they knew would
need to be cancelled in real time. For example, Attachment 1 to this report
provides a summary of changes that were detected in scheduling and bidding
behavior shortly before and during a line outage on the Four Corners 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 Revenues on Out-of-Service Tie Points
o . “January 1, 2000 — June 19, 2001
: : R . “-.. " Pre-Refund - o o
D . Name , : ' - Period - -- Refund Period . Total
ECH1 Dynegy Power Marketing L . $1,876,571 © - - $1,876,571
" PWRX -British Columbia Power Exchange Corporation $789,491 - $789,401
SETC Sempra Energy Trading Corporation . .$485,895 '$485,895
EPMI Enron Energy Services, Inc: ’ $225,075 - $225,075 .
CRLP - Coral Power, LLC R . $53,938 - $53,938 -
- DETM Duke Energy Trading and Marketing, LLC. = - $33,558 - $33,558
Total , ) $3,464,528 $3,464,528

$0

Of the $3.465 million in Cohgéstioh 're\/enue‘s"shov&n |n Table 1-for the pre-refund
period, about $3.35 million were gained from a five-hour outage across the Four

Corners (FCORNR_5_PSUEDO) tie
©27-28,2000. ’

point within the El Dorado branch group on May

3 Attachment 1 was previous!ryv:submitted to FERC in the 100-day discovery process in the Refund

Proceeding.” -
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V. Ricochet

~ As noted in our October 4 report, “ricochet schedules” or “megawatt laundering” refer to

_ a variety of scheduling and trading practices. For this report, we have included analysis
of the one general form of “ricochet schedules” or “megawatt laundering”™: export of
power from an SCs resource portfolio within the ISO system on a Day-Ahead or Hour- -
Ahead basis, and a resale of power back into the ISO system in real time (through
sither a sale in the ISO Real Time Market or an out-of-market sale). We focus on this
specific definition since this can be quantified using 1SO records based on the “overlap”
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. o Lo

Methodology

The analysis identifies, on an hourly basis for each SC, the maximum quantity of Energy
"that could be exported from within the 1SO system on a Day-Ahead or Hour-Ahead -~ .-
basis, and then sold back into the 1SO system in real time (through either a sale in the -
ISO Real Time Market or an out-of-market sale). Specifically, the analysis calculates

this based on the lesser of , ‘-

(a) the net quantity exported from the ISO crontrolv area to the Northwest or R
 Southwest, either through purchases in the PX Day-Ahead Market or through the
- non-PX portion of the SC’skpor,t,foIio(physiCal resources or inter-sc trades); and - -

~ (b) the quantity imported into the 1SO 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 Southwestto the . =
Northwest (or vice versa) outside the California 1ISO control area. ‘For example, =~ . - -
potential “Ricochets” from the Southwest are calculated by comparing net exports from .
the ISO’s southern zone (SP15) to control areas-bordering the ISO in the Southwest to
real time imports to the ISO system from the Southwest. Similarly, potential “Ricochets™
from the Northwest are calculated by comparing net exports from the ISO northern zone .
‘(NP15) and NOB (the only transmission line connecting SP15 with the:Northwest), to
real time imports back into the ISO system from the Northwest..~ .. = - B

2 Specifically, the Energy that can be.s’hi’ft}ed}be‘tvi/’e’en these forward.and real—time.mramets,'rdr S
‘laundered’, is calculated using the foliowing formula: ' L e

MW = Minimum( BEEP_Import + OOM_Import, PXfNet_E_xports#Other_Net‘_Exports).:‘ R

CAISODMAlewh 240 /182003 B
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Results

The results of this analyS|s are summarized in Table 10, which deplcts 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 analysns of potentlal proﬂts from.
“Ricochet” sales. Analysis of revenues earned from “Ricochet” Schedules could not be-
completed due to the limited time and data available to DMA. - For instance, another
way in which Market Participants benefited from ricochet schedules was to collect
counterflow revenues for exports scheduled in the Day-Ahead or Hour-Ahead Market
when Congestion existed in the import direction. In addition, as previously noted in this.
report, ricochet Schedules also represent a means of withholding supply from the -
forward markets (such as the PX Day-Ahead Market) and 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 would have also
increased prices in future time periods by increasing the expectation of higher prices. .
The analyses in this report clearly do not mcorgorate the overall costs and prof ts
associated with such broader market impacts. v

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

o T o - Jan1,2000-0ct  Oct2, 2000- .
ID Name = S : 1,2000 = June 21,2001 Total (MW)

PSE Puget Sound Energy ] T - 140,304 - - 148,479 .~ 288,783
PAC Pamchorp : EEEE - 132,393 C 35,537 . - 167,930
APS . Arizona Public Service Company T o 97,239 © 12,944 110,183
BCHA British Columbia Power Exchange Corporatfon ' : 40,748 .. 58,648 - 99,386 -
EESI  Enron Energy Services Inc. : e ' 25,388 23,232 - . 48,620
SETC Sempra Energy Trading Corporation o © 34738 ©.. 6,865 - 41,603
IPC Idaho Power Company : ) . R o B 36,681 - . 36,681
BPA Bonneville Power Administration” e . 15879 - .~ 6,828 22707 .
AVEl  _Avista Energyinc T " 3,592 16,184 19,777
AQPC = Aquila Power Corporation , ‘ 15,357 . 0 . 15357
SRVP Salt River Project -~ ) : ; 8,648 . 1,858 10,506
LDWP Los Angeles Water and Power ) : 1,975 - - 7,882 9,857
PGE Portland General Electric ) 5406 .. - 4368 . .. 9775
PSNM Public Service Company of New Mexico o 2,427 _ o250 ¢ 2,452 .
WESC. Williams'Energy Services Corporatlon ' . 520 - 1,380 S 1,900
GLEN  ~ Cityof Glendale L L0 ~ 1,388 ~. 1,388
DETM . - Duke Energy Trading and Marketmg, L.LC. , : R R 1,350 . . .1,350

SCEM - Southern Company Energy Marketing, L..P. ' ) 673 . 328 . . 1,001

%5 The summary results presented in Table 10 represent only those Market Partlblp'énts who showed
potential real-time imports from forward export schedules that exceeded 1,000 MW in sum across both
time penods . :
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V. Scheduling Energy to Collect Congestion Charges (“Cut Counter flows”)
A more general type of scheduling practice described in the Enron memos is where SCs
submit schedules in the Day-Ahead and/or Hour-Ahead Congestion Markets, providing
counter-flows on a congested path. These Schedules receive Congestion charges,
which are ultimately paid by SCs with Schedules in the congested direction, as counter-
flow revenue in the Day-Ahead and/or Hour-Ahead Congestion Markets. Under current
ISO scheduling and settlement practices, SCs may subsequently cut the counter-flow .
Schedules just prior to real-time, but still receive the counter-flow revenues for -
Schedules submitted in the Day-Ahead and/or Hour-Ahead Congestion Markets..

This creates a gaming opportunity, in that SCs may earn Congestion revenues for
counterflow schedules in the Day-Ahead and Hour-Ahead Markets, and then cancel
these Schedules prior to real time. The practice of cutting non-firm Schedules was
proscribed by the ISO on July 21, 2000 in accordance with the Market Monitoring and
Information Protocol Section of the 1SO Tariff and does not appear to have occurred
since that time. However, a similar gaming opportunity continued to exist insofar as the
same basic strategy could be employed by cutting wheel-through Schedules and/or firm

~ Energy Schedules.. U , ' S

" 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 B
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 earned 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 “Wheel Out” gaming strategy), and were therefore not .
included in this analysis. S A :

- 2% However, when de-rates occur, the 1SO would typically not cut a Schedule that is providing a-
counterflow on a tie-line, since this would exacerbate Congestion on the de-rated path. ’
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Since Hour-Ahead Schedules may only be partially cut, and may represent a

" combination. of Day-Ahead and Hour-Ahead Congestion revenues, the following two
equations were used to calculate the amount of Congestlon revenues pald for
schedules that were cut in real time. - : : :

If the Hour-Ahead Schedule was equal to the Day—Ahead Schedule (so that the SConly
earned counterflow revenues in the Day-Ahead Market) the followmg equatlon was.
used: : o

Counterflow Payment = (MW[';A.- MWrr ) X ZCCDA

If the Hour—Ahead Schedule was greater than‘ the Day-Ahead schedule (so that the SC
may have earned counterflow revenues in both the Day-Ahead and Hour—Aheacl
markets) the followmg equatlon was used ‘ e

Counterflow Payment = (MWDA MWRT)X CCDA+ (MWHA MWDA)x CCHA

Finally, if the Hour-Ahead Schedule was Iess than the Day—Ahead schedule (and was
" subject to the Hour-Ahead Congestion charge for the reductlon in its counterﬂow
schedule) the following equation was used

Counterﬂow Payment —(MWHA MWRT)x CCHA
' Where

MWopa is: the fi nal scheduled MW after the Day-Ahead Congestron Market
MW, is the final scheduled MW -after the Hour-Ahead Congestion Market -
MWk is the final scheduled MW after the real time checkout process
CCoais the Day-Ahead Congestion charge (or credit), and -

CCHA is the Hour-Ahead Congestlon charge (or credit).

DMA also revrewed ISO operatmg logs for indications of whether each Schedule cut
was made by the 'ISO due to an outage on a tie-point or by the SC for some other -
reason. Cases where operating Iogs mdlcated that the ISO cut the Schedule were -
screened from the results. : : :

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

, Cut Schedules from Market Part|c1pants that provnded satlsfactory and verlfrable S
, explanatlons for cut Schedules were also removed from the analysns

CAISODMA/ewh 21 6/18/2003
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Results

Table 11 summarizes the results of this analysns for each SC for the penod from
January 2000 through June 2001. As shown in Table 11, total Congestion revenues:
paid for counter flow schedules that were cut in real tlme identified in this analysns ‘
totaled just over $1 4 mllhon over thls 18-month penod ~ '

Table 1: Counter-ﬂow Revenues from Cut Schedules Compared by SC

D ~ ‘Company’ S pre_ Refund Refund . Total

MSCG Morgan Staniey Capital Group .. - . $633,415  $633,415

. SETC Sempra Energy Trading Corporation : $201,671 $198,319 ~ $399,990
CRLP Coral Power, LLC .- - ST $17,356 $95,470 - $112,826
EPMI - Enron Energy Services, inc. L $72,070 ©-0 $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 Southern Company Energy Marketmg, LP. . $20,273 $20,273
"PSE1 Puget Sound Energy © . '%17,044 . 948 $17,092
ECH1 Dynegy Power Marketing Inc. . =~ A ' $14,980 - $14,980
PORT - Portland General Electric - - R - $1,440 ©$11,257 °  .$12,698
CALP - Calpine Corporation. - I o Lo $4376 . $4376
EPPS El Paso Power Services Company C v o - 1%4,084 - $4,084 -
MID1- . Modesto Irrigation District - %2150 o $2,150
IPC.  -idaho Power Company o ST .. $2,060 - -$2,060 -
TEMU . TransAlta Energy Marketing (US) . ST f I 801  $1,801 -
'WESC ___Williams Energy Services Corporation - $609 C . $609

_ Total S ] ' - $401,337 $1, 037 728 $1,439, 065' B

CAISODMA/ewh - 28 . 61812003
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Callfornia Independsnt System Operator Corporation
 Technlcal Supplementto Source Data _-
Provided Pursuant to the June 25, 2003 FERC Orders  “*-~
to Show Cause Concerning Gaming and/or Anomalous Market Behavior,
3 Docket Nos. EL03-137-000, et al., and EL03-180-000, et al. :

‘  July 15,2003 :
On June 25, 2003, the Federal Energy Regulatory Commission (‘FERC?) issued two

Orders to Show Cause Conceming Gaming And/Or Anomalous Market Behaviorin =
" Docket Nos. EL03-137-000, et al., and EL03-180-000, et al. Pursuant to those Orders,

and the Notice of Extenslon of Time issued on July 11, 2003 in Docket Nos. EL03-180- .

000, et al, the Califomia Independent System Operator Corporation ("1SO") Is providing

to the Identified Entities all of the specific transaction data for each of the Gaming. =~

Practices discussed in the ISO Report, incdluding an explanation of the screen that it

used to identify the transactions in question. . .~ : : o

This document complies with FERC's directive and provides a guide for locating and -
assembling the sourcs data underlying the ISO's analysis of Enron-style trading and
scheduling practices so that Merket Participants’ named in the June 25 FERC Order
can respond and perform their own analysls using data reflecting their transactions.
The methodology, *screens”, and selected summary results of the 1ISO’s analysis have
been previously provided in the ISO's report titled *Supplemental Analysis of Trading -
and Scheduling Strategies Described in Enron Memos® released in June 2003 ("ISO's
June Report™). The source data and work files associated with the ISO’s June Report
are being provided on two CDs included with this document. AttachmentAtothis
document provides a listing of all source data and work files being provided with this

- document, and identifies the specific CD and directory in which each of these source

 data and work flles can be found. Aftachment B provides a listing and explanation of

gach field in each of thesa flles.. E SR T T

S . Overschedullng Load , A
A detailed description of the methodology, data and screens used in the ISO's analysis
of this strategy, is provided on pages 5 through 14 of the ISO’s June Report.

Attachments 1o this supplemental document provide detailed descriptions of the data E
contained in the source and work files assoclated with the ISO's analysisof
overscheduling load. - ‘ S B P I

Il Circular Schedules

A detailed description of the 1SO's analysis of this strategy is provided on pages 15
~ through 17 of the ISO's June Report. The files “CF_Fieid ‘Dascriptions.xis” and “Death

' Capitaiized tacms that are not defined herein are used in the sense given In the 'mastef Definitions
Supplement, Appendix A to the 1SO Tari, S , , S

DMAReportO71503 1
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Star Field Descriptions.xis” provide a more detafled description of the data contained in
the source and work files associated with the ISO's analysis of circular schedules. -
All interchange Schedule detalls are-cotitained in the /_interchange_sch table, including
initial (pre-Congestion Management) and final MW values, import/export indicators,
Energy type of the Schedule; and tie point. R T
MW values for Schedules after the close of the Hour-Ahead market are contained in two
places: ' S . . .
o For the pre-September 2000 period, Information is contained within the o
|_interchange_sch table as mkt_type “R" records. In the absence of an *R" record,
the Schedule was left unchanged after the close of the Hour-Ahead Market. i an

*R” record exists with a non-zero hrly_mw value, then the Schedule was changed
after the close of the Hqur-Ahead Market to the fin_mw value. SR

'« Starting September 1, 2000, the MW values for all Schedules after the close of the
Hour-Ahead Market are contained in the CAL_ISO_4_HAM_Sch tables. In the
absencs of a record in the HAM_Sch tables corresponding to a non-zero final .~

'Hour-Ahead Schedule, the Schedule is deemed to have been cut after the Hour-
Ahead Market. = e R D

For identification of Schedules using Existing Contracts ("ETCS") information is
contalned in the Source_sink_inferchg table. The hriy_mw value in the oL
Source_sink_interchg_efc table contains the total amount of the ETC reservation forthe
Schedule. : R P R Do e R
Interchange Schedules can be linked to the ISO internal zone, extemnal zone, branch:
group, and geographical region by the Bg_fp_zn cz_region table. . :

Branch group Congestion prices are contained in the Cong_prc tables, with a positive
final flow value indicating scheduled fiows in the import direction and a negative value

indicating scheduled flows in the export direction. Note that for Path 15 and Path 26, R o

~ the import direction is from south to north. .~~~
W Anclilary Service Buy-back

A detalled description of the 1SO's analysis of this strategy Is provided on page18 of the

ISO's June Report. The files "A/S Buy-back Field Descriptions.xis* and "Buy-back Field
- Descriptions.xis” provide a more detalled description of the data contained in the source

and work files assoclated with the 1SO's analysis of this practice. = - o

All pairs of Day-Ahead/Hour-Ahead Schedulss where a buy-back occurred are provided
in the table as_price_guantity. This tabie contains final Day-Ahead and Hour-Ahead
~ quantities of Ancillary Services procured as well as the Markst Clearing Price. Alldata -
- needed to calculate gains from the buy-back practice are provided in this table, - '

DMARepostOT1803 2



American Electric Power Service Corp., et al. ‘ _ I SRR
Docket Nos. ELO3-137-000, et al. . . ' L » . - - - EXhiblt NO. ISO'7, Page 3 Of91 -

As noted In footnote 20 of the I1SO's June Report, three screens were used to filter out

- +- -ggllback transactions. R : o ce E

= eFnE . ' i R ) .

1) K all Day-Ahead A/S Schedules on a specific branch group wers curtailed in the
Hour-Ahead Market (and there was more than one Day-Ahead A/S Schedule on that
branch group), then all sellbacks of resources on that branch group during that hour
were screened from the analysis. This scresn was designed to filter out cases in
which A/S Schedules over inter-ties may have been curtailed dus to limits on Imports
of A/S imposed by the ISO. S S

2) I there were multiple sellbacks on the same branch group with the same percent of
capacity purchased back in the Hour-Ahead Market from each A/S Schedule on that
branch group, then all sellbacks of resources on that branch group during that hour

- were screened from the analysis. This screen was designed to filter out cases in ,
which A/S Schedules over inter-ties may have been curtailed due to limits on imports -
- of A/S Imposed by the 1SO. : T R

3) If the quantity of the Hour-Ahead sell-back for an individual A/S Schedule did not
exceed 1% of the original Day-Ahead procurement (for each A/S resource Schedule,
not the entire A/S portfolio of the Scheduiing Coordinator ("SC")), then the
Schedules with this sell-back were screened from the analysis. This scresn was -
designed to fitter out minor reductions in Day-Ahead A/S Schedules that may appear .
} mur-Ahead Market data for several reasons, such as rounding by the market
~ are. R S ' ’

‘Provided below is @ summary of addiﬁonal, information needed to replicate these
screens. ) B ose

~

"+ The table cal_iso_4_imp_sch2, found in the Source Data foldertothe MW
Laundering/Ricochet sirategy provides all A/S Schedules across the ties. This
table can be used In the calculation of fiters (1)‘and (¢3] described above. -

‘e Thetable ‘bg‘_tb;_m is included hallowmappin'g of IS pﬁmhases émfbss-’iritar?ﬂes S
~ totheir corresponding branch group (using the tie_point field to link tables). L
. Mo additional information is required to employ the third filter (<= 1%) described
above. o ST R
Nota that i the table cal_iso_1_as from the 100-day discovery proceeding Is used, the
* MW and bid price values for Non-spinning Reserva in that table are incarrect and must. -

- be replaced with the corresponding values from the cal_iso_4_gen_sch2and
cal_iso_4_imp_sch2 tables, glso from the 100-day discovery proceeding.
. Whesod
A detailed description of the ISO's analysis of this sirategy s provided on pages 21
mmughzaoftheISO‘sJune Rapo'rt. ‘ AT L

DMARsport 074503 T Y
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Calculations for the "Wheel Out" strategy used the same source data as the circular
* Scheduling strategy, with particular attention paid to the change in the MW valise of the
. ... - import/export Schedule after the close of the Hour-Ahead Market, Thus, field . - .
. descriptions of various files provided under the clreular scheduling strategy provide a
more detailed description of the data contained in the source and work files associated
with the 1SO's analysis of the "Whee! Out” strategy. D , o

Calculations of Congestion charges for each Schedule were performed in the same
fashion as with circular scheduling. A prefiminary screen to determine whsther a tie-
point was derated to zero in all of the markets was created by calculating the sum of the
MW values of all interchange Schedules on each tie point. Results of the zero-rated
determination are provided in the Zeroratedpaths_00_02.xis spreadsheet. If the :
sum of all interchange Schedules on each tie point was between —0.05 and 0.05, then -
the tie was further checked in the Scheduling and Logging for 1SO California ("*sLIC”)
database to determine if the tie was, in fact, out of service or under a full scheduiing
limitation. Results of that check are contained within the working file
WheelOut_FERCWorkshest.xls. L co '

The file %eelOuLHeIdDescﬁptions.xlé and field desdtipﬁons provided under ’tﬁe S
Circular Schedules strategy provides a more detailed description of the data contained
in the source and work files. -~ . T o

V. RIcochetIMegawatt Lhdndérlng-f',

~ A detailed description of the 1SO’s analysis of this strategy is provided on pages 21 .
- through 23 of the ISO's June Report? “As noted in previous ISO reports, the ISO
intsrprets the terms “ricochet schedules™ and “megawatt laundering” as referingtoa
- variety of scheduling and trading practices. The 1SO’s June Report inciuded summary
results for only one general form of these scheduling/trading practices. In addition, as |
“noted in previous ISO reports, the ISO's analysis does not include *megawatt - -
laundering” that may have occurred by exporting and importing by two different entity

identifications.”> , -

2 ' Results ptwidedwlth this document raﬁect the following changes in the methodology described
In the ISO’s June Report. (1) Rather than restricting analysis of the potential “overiap” between exports .

and imports by each SC to a regional level {i.e., the Southwest and Northwest), this analysis is based on. o

- total export/mports bstween the 1SO Controlied Grid and neighboring Control Areas. This refinement
was mads to ensure that resutts included potentlal “ricochet” and "MW laundering” thet involved transfers
* - of Energy exported from the ISO Controlled Grid bstween different Control Areas or reglons (such as from
" the Southwest to the Northwest using transmission of Los Angelss Department of Water and Power) prior
~ to being re<imported to the I1SO. (2) The anelysis In the 1SO's June Report was also corrected to Include
' realt!melmpoﬂsmadebyenﬂﬁesmme(:alifomia Power Exchange Corporation ("PX") aé an SC,
which were significant for several entities, such es British Columbla Power Exchange Corporation. (3)
Entities with minimal levels of total potential overlap between exports and resl time Imports (< 5,000
MWH) were screened out of the analysis. = / '

3 _For example, the ISO's analys!s would not géﬂerally capture cases in which one shmy exported
Energy under its PX or 1SO participant Identifler, and another entity imported Energy In real fims under a
different PX or ISO participant kientifler. The one exceptlon to this Is the analysis which includes OOM

DMAReportO74503 = 4
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Data and work fles being provided with this document indlude source data, work

' fles and summary results thiat may be used to assess a varlety of different

scheduling/trading practices in the general category of “ricochet schedules” and
“megawatt laundering”. Figures 1 through 3 summarize results of three such- -~
scheduling/trading practices within the ISO's understanding of the general category

o of “ricochet schedules” and “megawatt laundering”. Figure 1 shows-summary

results of all potential overiap between Day-Ahead/Hour-Ahead exports from ISO -

the ISO JuneRepott. . :

* Conirolled Grid and real ime imports based on the basic methodology describsdin

Figure 2 shows results for the same analysis, expanded to include real time
imports made by entities through Om—Of—Market ('OQM') sales to CERS.

Figure 3 shows summary results of potential overiap between Day-Ahead/Hour-
Ahead exports from the ISO Controlled Grid and OOM sales of real time Energy

e oo IS0 at prices In excess of the $750/8500/5250 "herd cape” that wers

 in effect untll December 2000.

, import sales through Califomla"Ehergy Resousces Scheduling (‘CERS‘).’fwhkh.me 1SOs gehQaUy able -
totrackbackbme-enﬂtyselllngmeenargytrmughLCERS.' o L DR
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As indicated In the 1SO's June Report, the two key sources of data usad in the ISO's
_ analysis of the Megawatt Laundering/Ricochet strategy are net exports from the ISO
- v« Control Area and reaktime imports into the ISO Control Area. Provided below is a
' detalled description of how the scurce of these data being provided with this document
can be utilized to replicate the 1SO's analysis: S : -

o Net Exports from the ISO Control Area: The px_trans table can be used to
construct the Day-Ahead imports to and exports from the 1ISO Control Area through
the PX Day-Ahead Market. The table px_mst_aff aliows mapping of PX affiliate
ID's to ISO affiliate ID's. Use records where the resource_fypse fieid Is equalto
*Export’ and 'Import. For net exports from the ISO Control Area not through the
PX, use the fields i_ha_mw and e_ha_mw from the cal_ iso_4_imp_sch2 table,

The tables ms_bg_to_region and bg_to_tp can be used to identify the location of
the import or export. : S e S

«  Real-time Imports Into the ISO Control Area - BEEP: Real-time Energy imports

through the 1ISO Real-Time Market are taken from the bp_se, bp_sp, bp_ns, and

bp_rp fields from the cal_iso_4_imp_sch2 table. The ISO affillate identification can
be recovered from records in this table that show Energy procured from the PX by

extracting the PX affiliate identification from the interchg_id field and converting tto - ,

- an S0 afflliate identfication using the px_mst_aff table.

* Realtime Imports into the ISO Control Area - OOM: Imports through OOM .

* purchases made by the ISO are taken from the iso_oom table. imports through
OOM purchases made by CERS are taken from the cers_oom_datatable. The
interchg_id field from the iso_oom and cers_oom_datatablesandthe = =
sc_id_mst_aff table will aid in identifying the ISO master affiliate identification for
records in these tables where that identification is not already complete. )

 Additional tables with source data are included to provide pricss and other portfolio
information that may be relevant in determining whether the Megawatt .

Laundering/Ricochet strategy was employed. ‘ |

The files "MW Laundering Field Descriptions.xis”, “MWL_Field Descriptions.xis", and

“Field Descriptions.xis” provide a more detailed description of the data contained inthe -

source and work files. T ' e - S
VI CutCounterfow

A detalled description of the ISO's analysis of this strategy is provided on pages 26
through 28 of the ISO's JuneReport. -~~~ ST
As with analysls of the Wheel Out siratsgy, calculations for the Cut Counterfiow
‘Schedules strategy used the same data as the Circular Schedules strategy. -

~ Particular emphasis was placed on the Schedule changes after the close of the Hour-
Ahead Market. Schedules that were determined to have been reduced after the close

. 3
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of the Hour-Ahead Market and were originally scheduled In & direction against- =
-Congestion (e.g., counterfiow) were subsequently screened through the 1SO's SLIC
databass o determine whether the ISO Initiated the curtaiiment for rellabliity reasons,
the SC cut the Schedule dus to procurement difficulties, or the Schedule was reduced
for other reasons. - o R
The cut counterfiow Schedules and results from the SLIC screen are keptinthe
CutCounterflows_FERCworksheet.xis worksheet. The file onfited =~ ' -
“CutSchedules_FieldDescriptions.xds” and fleld descriptions provided under the Circular

" Schedules strategy provide a more detailed description of the data contained in the
source and work files. - - cole S '

| DMAReport 071503 Ty
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S Techniwl Supplement - Attachment A
’ DlrectoryofSonree Data andWorkingFllesProvndedonDisk 1 anleskZ



Exhibit No. ISO-7, Page 12 of 91

American Electric Power Service Corp., et al. ‘

Docket Nos. EL03-137-000,,et al.

Suiinpenos. om:dnvuouﬁn nuﬂm«ﬂ.mﬂ 18 xm D A  drzeors e .
mﬂ&m&. @IRTTTIY mnﬁvaomnuounnﬁuuooqmﬂﬁwoomum ) L e s umuwwwz m..hzwm:mwwbom :
- . zD 100z SSINPOYDs peeyY-INOH pue pueuv-Aed S o dy2* gDT00Z_HOS_HSONVHDULINI 2.
aw 100Z 9LINPIYDE PEIYY-INOH puUw peeyv-~Aea T L . drec1DT00Z.] muulmoacmumuazulu
- eioo e y woou 8910pILDSs PReqY-INOH Puw peegv-Ked : A - dyz* v0000Z EDS_BHNVEDMHINT I
£Boa nngvua 8 SWf3-Twey puw ‘puwsyv-InoH ‘pwequ-Aea . . . . . dgz° edoooz mumlmuzcmuguln
Z0oo -oa.ﬁnﬂoa owy3-1weN puw ‘peeyy-INoH ‘pweyy-Aea . - _ . Az z0000Z_HIS_SONVHONHINI I
Mﬂvwnum GuTq-TEey puw ’‘pueuy-InoH ‘preyy-Ledq S y , - dy=z-1d000Z Bmlmuzﬁﬁmmazmlu
0xH youwig hn 820URIqUODTT #3ubTy Bupjsyxs N , c - dyz°pId SEOYSA NI SIOVHELNOD
. no,mnu.h.. noo.m.mm uofaasbuoc) , S . . dyz oud ONOD
uoyadiaoeeg prOTd R - guotadiaoes @ :
TD T00Z 'waeq @INpeyos suyl-Tesy , — e eReRAEE nﬁdaﬂlﬂﬂﬂc@u&m«uﬂmﬂuﬁw‘
ID T00Z '®3vg SINPSUOS SwE3-Tesy . I , ¢ dyz*TOIO0 UOS_WUH_¥_OSI VD
¥D 000Z ’‘wivg LINPIUOR SuT3-TeIY . . ' dyz- 9000 _UPS_WYH_¥_OSI_‘TVO _
00/1/6 ae3ze €D 000r ‘v3iwa 9INpUUDE SwWF3-Twed = . - , - dyz°gBo0 UPS WYH ¥
: 91qel suoz-uoibey-juread STL-dnozp. gouwad . , © . ABD* EOHBNx Zo BMmH oo
e1qel Gutddey utod 9FL - dnoxp gomezd B 'A8D°dY, Mawwm

- o1qey Gutdded euoz - motben - dnolp gouwexd o T ~ ASD°ENOZ HOIDIH D&

g ®oanog\aw3ig ysveq - .-odi:_ou TeTNOXTIN\T x-E 3o n_uoaolu._ﬁ

Ttz Y10 107 uOYIATIOED PTOFL e
: duuv OTFF Y0 mnquuommzn pue soTqei Azwwmng L R Hnnmuo wwﬂwww.nwmnumuwu HMMMHM”M w

. n..n.mh xaozzhuunnm Jep - xucnahsn oo.qbuun hu-.n.n.qnnﬂzﬂ M-.mn uo .auonuou.nn .

oannh. huﬁnﬂ_o\uu«um uvﬁﬁom Eaﬂona : Co , .
: o A8D hu u.nn:O 801xd SY
geqel, uotidrIosed pietd : m._un aﬂOau&.“Honun.mv.no.E xunn»hnm ,

, @230u pue I -a0w
e1qua, Suydden uﬁom ofL - monwwnnnonu.mm. xg Hndn mogna pue ejeq yoeq-Ang Mmoouwuowmwum -

-u3eq IOHn—om{nuHog qep - HOI&:haﬂ ..bﬂbhim hu‘.n.—...mbﬂjd.liﬂn F 2 hhbun-lkﬂﬂ.

TESIT




€00Z ¥1 Mr

000Z/8T/1T 9379 ¥0 0007 89peI3 DB-Ie3UI

€0 0002 @Speir) DE-I9UI

zD 000Z 89pR1y DS-Xejul

N 10 000z ®8p¥Il DS-Iajur
.....Naaoonuoaﬂuonowumgououna

%0 000z sa[npeyog sbuevyoasjur
€0 0002 seInpeyds abuvuoaajur
D 000z seInpaysdg ebuvysasjuy

ZD TO00Z SIINPEYDS UOTIRIAUSH

10 1T00Z 89INPRIYDS UOTIVILUID

. %D 000C 8OTUPSYDS UOTIVISUSDH

€D 000Z 63TNPEYDS WOTIBIBULD

Z0 000Z SOTNPIYDE UOTIVISUGD

" I0 000T SIINPIYDS UOTIVIIUSH

. Jyowas ggHd woxz SpPTa zodur

oaaes mnﬂmnqs uuﬁom o«a -mnoum :onnum

Exhibit No. 1SO-7, Page 13 0f 91

ooou\mﬁ\ﬂﬁ 310789 %0 000Z 8pRI] D8-IIUL

1D 100Z gofnpaydg sbuenodaajuy

10 000z EITUPIYDS IBuRYoASUL

Z  _._ . . swatvwaoo

- dyz- ¢oo= SHAVEL DS MALINT mmom _081I_ TV
A1z $D00_PHONEINI INNINI_adns_OST_ Ty -
dtz* ¢000_PHOMHINI 'TNMINT_ddns_OSI_TYD
dyz°z000_PHONSLNI_THIINI —34ns_0SI_TYD
mﬁu Hooe PHOMEINT ‘INNINI ddng OSI_TYD

-d1z*ZDTo_zuyos_duwl_¥_OSI_I¥D
- dpz*IDI0_Zuos dwil_¥_OSI_TIWD
- dyz° vD00_gaeg_duI_¥_OSI D
. 'dy=° €D00_zuos_dmI_¥_O0SI_'Tvd
.~ dtz*zd00_guog_dmI_v_0SI_TYD .

~ dyz* TD00_gUos_awI_y_OSI_ T
dyz*ZDTI0_zuos_uep_: 1T

—

- dyz*10T0_ruos_ uep_

¥_os
¥_OSI

a1z %000_ zy°sS_usp_¥_O0SI
~¥_OSI.
LA " 08

Illl
Illlll

- dyz-eb00_zuos_uen
. dyz - gb0o0_zHos usd I_TWD
4721000 gUos uep v ~0SI TV
_ dy2° QNI JOVLS - agad

8TX°dL OL od -

™D
O
™D

|

- w3yeq .Io..:—o.n/u,._#noowﬂ - .uﬂwu..omq.-.!u M\ Y &ndn 30 hnouu'uﬁn

auounuxuo: ouuﬂv!ﬁnunﬁ SITNPSYDE MOTIISIUNOD 0D
. S9TNPOYDE AOTIIRIUNOD AN

S sufeb WITF-UON uoIud
., zoﬁunquuwon v.no.vm Aueonnxuoz uxum: BAOTFIISIUNOD 0D

rvice Corp., et al.

American Electric Power Se
Docket Nos. EL03-137-000,

. Areummg surep MOTFIIIUNOD
< suofaidiaoned PIetd SUTED MOTJI8UNOD
i~ aogvnnun AOTIISIUNOD IVTNOIT). Peldedang

. suoyadixoseq PIeTd wIva IRIF Yawada

o8 'potred Aq euyen I8 mawed

#9NUsaAI UOT3896U0CY MOTIIIUNOD.

‘aTx- TEORTTE" eups” ~geTnpeTOs "IN
8TX* 399YENIONDUTA FAOTFIDITNODIND
STX UOIUY FUFRP) WITF-UON AOTFISJUNOD
87x* suOTIdTIOBNAPTOTS SO TNPIUDSIND:

!-.;n xuo.—/-:ouu.uougovu:o/.n ALTA uo hhoanou«n

‘uxu.uuun 20IN0Og IOF BATNPIYSS ...«d.mnouﬂu, ‘998

wged o,ohvn.uf!.oﬁuu.a»n!ouua/.ﬂ xn.mn 0 huouuc.u.mn

g1x* Axvmuns’ suyep Zo.nuuounnou
: ‘8Tx suotadiiosed PIeTd 40
_ - 8Tx*w3ed IWIS YIweq.
eTx" nnoﬁumﬁnunun PIeTd Iwag ywad
. 81X 10-00 BUTRH AOTIALIUNCD
| 8TX°DB -Kq sayep vo,“umm xeag yawad

AeTTL xuo.-/kaum ﬂu-un - seInpsyog usgou«U/.n ¥sfa go Xzo3pexta




Exhibit No. ISO-7, Page 14 0f 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al. .

£00T YT ML

(399ysyIoM DHEA). N0 TP9UM
-000Z/82/5 uo SeTnpayUdE WIIQ
z00Z-000Z ‘syied poajex oaaz

nno.muﬁ«uonon U.nu.r- ﬁcanuxuox UE. no ﬁuo:z

Supzepune] J3emebeq 103 serqey Arewmmng
ITqen wiug aepunel 103 suofiIdFIO8eP DIV

au.nndu KLzvummse  uf uums »3Rg

 @3uWfTTIFe Iajeww o3 dr DS OSI sdvy

eo1xd jexyIew pIUTRIISUOODUN Praye-AvD Xd
gUOTI0RBURIY peayw-Aep Xa

RIVTTTIIV 081 03 @RTTTFIe xa sdey
eoTxd je)Ivw peuruxisucd pweyw-Avp Xd

geIqey awos 103 uvotpidixogep pPIot4d.

uotbax 03 dnoab goueaq sdey

UOTIRUIOIUT UOTIRIOT 3xOdmy

sded ®DTId
{pmg oooz-des- .2: gentad Tweiluswsaduy OST

(000z-dag-10 03 dn) SedTId [RITGWSIDUT OBI

- pegeyaand HOO 0SI 2107 wied
ToTIWMIOIUT JFUn’ BufivIsuap

831qe] owos x03 UorIATIONSP DPIOTA

. saseyoand WOO SWHD I0F eINa
20 T00Z se8peal Dg-I9jur

ID T00Z sepex] DS-ISJUY

8TX” nunnmxuozumm.m udonuns
HTX WP _| “ayaedpegwiozag -
81X z0 00 syawdpeiwiozsz
n.ny... guof um._"uuuuﬂuaoﬂh ANOTSBUM.

S8TTA XION\INO TSTU\T AwTa Fo Azojowxra -

uxupnumn @0In0g I03 SLTNPSUOS u,n.nﬁuuMU e8g
wynd nounbu/uﬂo ﬂué/,.ﬁ ASTA FO h.uouo,luﬁn
, nﬁx (E00Z. h._”E... S ARY) uuuogsw.u hﬂ..odmnu Adﬂunmuom

57 gnoT3dFI089d PIOFL IMH
aTx’ Amoon e o: wieq I@pumed

_-c.n.mh xuo.../u!nuoo._.d - unﬂuouﬂ_—!ﬂ :-/.n y#3a 3o h.uouuun._"n

o mﬁusam:nn o8 -
dyz°DHa DNO_Xd -
- dyz'sunil Xd
: B8TX " 34V LSH_Xd -
‘d1z-90tId 38u0D Xd
mdn. mnoﬂa«uo_mun PIOTd BUTIIPUNVT_ MW
A mﬁx NOID3Y OL DH SH
. : ' 8TX"LINO_AWI
B , dyz* ded #0F24_OSY.
R , d1z-z_DHa_osI
"dyFz‘T oud_ost
dyz *W00_0SI
, dyz°LINN NEO
s1x-suoctadyxosag pratd
_ d1z°yIvd KOO SWHD
&u £0TO0 mnﬁﬁ DS ¥HINI_ddnsg_OBI_TWD
dyz- 1010 | mmnsa. D8 ¥MINT ddns | omH T



Exhibit No. ISO-7, Page 15 of 91

€002 °¥1 [Of

. 1D 000Z ‘813FTAT3ITNH I8338H OTL
zD 100z ‘sbuppwai Ie3jew IDINCEIXT VINUTW-QT
I0 100z ‘s6ulpeax Iejeul 9XINOHIX VINUTW-OT
¥D 000z ‘sbujpwaz Iaj0Wm 9OINOSAT VIANUTW-QT

. £D 000z ‘sbuipuwsz Iojaul 9OINOESI. IINUFM-OT
€0 0007 ‘sBbuypwex xejew 8dxnogex ATanog

ZD 000z ‘sbufipeax zajeu soanosedx Alanoy

I0 000z ’‘sbBujpusx z8jsuw @IINOBIX ATINOH

t0 toor ‘seotxd Abxsus @dURTNqUE @INUTW-OT
10 Toor ‘sedfad AGasue adueTRqWY IINUTW-QT
»D 000z ‘gediad A6asus GouURTRqUE S3NTTU-0T

¢0 o000z ‘m90tad L6xoue SouweTRqUT IJNUTW-0T

g0 T00T ‘SIINpeyYOs proI

10 100Z ‘S88INpayds pwol
0 000Z ‘Satnpayds peoT

eD 000z '89TNPGYUDE PROT.

gD 000Z ‘S89INpIYNE PrOY
0 000T ‘seInpeog prog

guoy3diansad PIOTd

wnﬂmnns suoz uoyasebuca - dI pwoq

{pwot oand.n.mnu.u,:u I07)
) 10 zooz
™ 1002

D goor:

" €0 o000Z

z0 0002

. 10 oo0Z
: z0 1002
T tT00L
30 oooz

' Z0 ooo0T
10 oo0Z

rvice Corp.; et al.
etal

000

American Electric Powef Se
Docket Nos. EL03-137-

ED o00Z.

ISTT UOTANTOXd QI PROT
'gonpeygog ebueyoxaqur
‘goTnpayog Ibuvydaejuy
‘geTnpeyds abueyoiejur
‘gatnpaydg  ebueysaejuy
‘maTupaydg ebuwygdaejuyr
‘geTnpeyos ebuwyozejuy

89 INPIYDS UOTIRISUGH

S 8eTNPeYNE VOTIRISUSH
‘g TNPeYDS UOTIRIBUID

gaTNPaYOs UOTIRIIUSD
‘gaTNPIYNE UOTIVIIUSD

fgaTupayds UoTIVNIITEH -
oooN\a\n .n.«ug ‘¢D 0002 'seotid amod-xe Ayamoy
. . £D 0002 ‘sedtad jmod-xe L1IncH

1O 000Z ’‘saotzd 3sod-xa Atranon

OHnuu mu.manda noﬂmofonoN..uu«om @T3-dnoxb youeaq
T 91quel mﬁmmmus uoibex - auoz - dnoxb youwxd:

dys® aug wub ﬂ.mu ,

dyz- nu.no g3aweImsgem | u.—.so.n -l

©o. dper awao gluLUAINS VoM | nﬂaoa 88
7 dyz°9b00 SjusmIINBRIW ﬂﬁao.n (-]}
. dyz-eboo SIusWRINSVAW TFWQT_SH
o dyz’ mUoo nud!nouandoﬁ LT
dgz- uvoo nunoaoununﬂ__ B8,

drz 1boa_ uucquu:wmoE 88
dyz*gbT0_OJUuf_auw  dXe X

dyz* tbro_ojyuj_axw dxa 3x
diz-pbo0_oFuy_axyu _dxa 31
dyz°gbo0 oFuy oW dxe ax

dyz zb10_Yyos pwot
d1z*1b1o_Yos8_pmwoT

dyz: vboo Uos ndoa ,

.dyz* ¢boo_yos_pwot

- m.“u thoo ™ Yos | T pRoT

drz*1boo 408 pewol

g u.nn uuo«umﬁuumoa v.no._ﬁ BaynpeyRsIasg pwoT

81X auoz " PT ] _pwoT .,
STX*ASTT UOTBNTONS - puot
drz'zbto_yos ebuwgoI9quUT_F
diz-1bT0_You “ebueyoxejuy_T

- dyz-vboo_yos omudnuuuudﬁ T

dyz - ¢boo | _yos umndnu.uoun«. 2 T

- dfz-zbo0 o8 “abueyoxajul T

. dyz* 1hoo wog omﬁﬂouounﬁ 4

dyz' zbto _yos uotyexeuss -

dyz - TbT0_yos no.nuuuwnem

“drz-vhpo ao A uofjexsuab
dyz* €b00_uos_ noflerauab
. dyz-zboo ™ _qos “uofaezeusb

. dyz° b0 yos mofjeasuab
_drz-eboo _OFufp 33w I dx®
dyz-zboo_oguy_3u_ I dxe
dy=z- ﬁvoo ojuf o " dxe

wﬁx uogbex euoz zo_di bq
- ggx*uoyjbes suoz zd Bq

L EY T ouu:om/hon vz - uﬁ.m.guononucbo pROT\Z x-ﬂn go hhouuou«n ,,

| ,«_MmE |



American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, er gI.

<

- Exhibit No. ISO-7, Page 16 of 91

zD 100Z ‘pwoT
0 T00Z  ‘pPwOT
0 oooz ‘pwot

. ¢D 000r ‘peot
z0 o000z ‘pwoT
T8 000z ‘'prol

,.,ﬂo.muhﬁknnen . c.nn.._“h pPROT

£00Z Y1 T

eprAweaskg 08 pevbeibEY
epfAamailsig D8 peiuvbaibby |

spyanelsig D8 peiwbexbby
eprameyglg D peajvbaabsy
sppawaleiyg D pajwbaibby
spraweanig Og pegeboabhby

: #9Tqe). Krvmmg

uuq:anumhm 08 peIvbaIBhY

dyz*zb1o_me3sfs 08 _prot

_ . dyzstbro measis o8 ] _peot

diz°¥boo_waieds os_pwor
d1z - cboo wessia o8 ﬂdOﬁ )
" dtz°zboo_wa3eke o8 ) —pwot
diz° 1hoo me3sis o8 proy

§TX"89TqRL, SUFINPINOLIeA PO

8rx- quﬁumﬂHUmon ﬁao.mh o1

-o.n.n.n x.uot/hon ulh ?hﬂu....:ucﬂo!ug v-o.nzu x-.mn uo hkouoou._"n

gD T00Z 'SasTTdIIINH ISISHW UOTIRIDUGH
I0 TooZ. ‘919FTdFITNH I938W UOTIexsuap
¥ 0002 ’‘SISTIAFITOH I939H UOFIRISUSD
€D 0002 ‘BSaPTTATIINH ILSIGW UOTIRVIIULH
Z0 0002 ’‘819TTdTITNH I938W UOTARIAULH
; .no 000Z ’‘BASTTATITIN IVIOH UOTIRISUSH
(pojaed xa zoz) Supddwm gr pewoT Dan
:vo._"ko.u ¥d x0z) Bupddewm (I uwoF3zeawusp pan
ZD 100z ‘SIPTTATITOK IIIBH 9TL

T0 100z ’'e19TTATITOH IV OFTL

‘90 0002 ‘SXPTTATITIN ISJaN OTL

€0 0002 ‘SINTTAFATIH IWI9N T

ZD 000z 'B8ISTIATITNH IVISU OTL

Q«.n NU.SHEU.I 3Ttm
drz-1d1o_wmb_37um

- dyz* vboo wmb 3Fum
o mﬂn.nwoolﬁnmlug,
dyz- quclﬁnmI Jran -
-dtz-1boo wmn6 3fum
STX° 8Py pROT_opn

8TX" 8pT_teb opn

dyx - gbyo_wmb 913

, dyz- thro_wmb 913
S dyze yhoo_umb OT3
. dyz*eboo umb_ a1y
. mﬂu uvoo EEmlmﬁu



American Electrzc Power Service Corp et al ’ B _
Docket Nos. EL03-137-000, er-al. : R Exhibit . o ,
y - o xhibit No. ISO-7, Page 17 0of 91 '

Technical Snpplunent AttnchmentB

FieldDescrlpﬁonsforTablesProvndedonDisklandDiskz
. thatContainSourceData : L



- American Electric Power Service Corp., etal.

Docket Nos. EL034137-OOQ, etal o EXhibit*No’. ISO-7; Page 18 of 91 S

Ancillary ServiceBuy-baék.
- Ala"GetShorty”



Exhibit No. ISO-7, Page 19 of 91

American Electric Power Service Corp., et al.

- aoud Buyeelo 14BN

reopdpig

. AW peinoosd jeutd

-(yH=H pue va=() edf1euei

o ey gsauisng J81sely
,,,.co_.@z_emu_hem:_eoco»_%m%m

*eyep uopeledo

Docket Nos. EL03-137-000, ez al.

s - | - . R , , , B ‘odA} oo_aom\.bm___o:,m :
-yopeoynisep) ebueyaieiul .

‘uojisolnuep! E_oa elL

-uoijeoyiuep! JUN

“moy uonmedo

vopdposeq

. dOW.
ouda|:

MW NI

- gdALTSY

. adALT DN
aroHOHANI
INIOd 3L

aLiNn

YIS

aros

HH HdO

| ban e e S ———— ko

rmee e e



American Electric Power Service Corp., et al.
Docket Nos. EL03-137-000, ez al. :

ie Point is a part of

Branch Group of which T

Desgcriptio
Tle Point

@ .

BRANCH_GRP
TIE_POINT

PRGNS T}

e o e i e At )

 Exhibit No. 180-7, Page 20 0f 91

[




American Electric Power Service Corp., etal. -

‘Exhibit No. ISO-7, Page 21 of 91

’

etal

Docket Nos. EL03-137-000

?.:EE: \Ssgm yoeahng S/v 8U} WO s8ssoT] -

(enuwoy) ABejens joegAng S/y ey} WOl SUBD
amoo c:l.m; + 1500 Ul ep) penooid MIN [eul O 15090 18N

(mwiuy "By + mwTulTep) peanoosd MIN [BUl 18N

Amo_aia: . 3:._ :_ﬁdé _mvsz peaye-1noy ey uf _uezooa MW 18Ul JO 1800
“1ediew umo:m...so.._ eyjul eond Bujiesps 1esiiely

Qomn,%n m\.e. sejeg|pll 0 >) 1eeu peayB-nol eu u| voSoo.a MW feud

Amo_almv pw :znd_& 1exiBw paaye-Aep ey uj peincoid MI [BuY JO 1S0D

19w cmmﬁ.%u ey} uf goud Bunealo lex1BN

1oeW pesye-Aep et u| vE:ooa MIN [8uid

N Ammemm ES EmEmum_amm pus Amzw ujds-uoN ‘(ds) uids 0} peloinses) adA) eoies Angjouy
@an o1} jeue)xe SS0108 Pe|Npeyas Ayoedeo m\< 10}) uopreoyiuep) eburyoleiu

uopeodynuep) juod 8|y, -

uoBoYUep) HuN
co:mccacmz Jopeulpi00d BunpeLs:

. :o:mo:.EmE emje 1e1sBi |
: . .Jnoy mcsﬂogo ,

‘eyep Bupeledo

TS >>tc wuow Buyeiedo

:O_E_‘.owmn pleld

50580}
sufeB
18007 Uy
_musuy
18007 Ul "8y

- gopd™BY. :
MUy ey

18007 uy"8p

. goud™ep

 MwTwTep

o adALrsy”
QI OHOUILNI.

INlOd aIL

arLNn

aros
"_u_< 1SN
HHHdO
.10 "do
yuowagek
nEuz..u_o_m

(LI

;
1
:

g




American Electric Power Service Corp., et al. o , : L ‘
Docket NOS EL03-137-000, et al. ‘ . ) ‘ EXhlbit No. ISO‘7, Page 22 of 91

" Circular Schedules,
 AWa‘Desth Star



L Ut = i s ¢

TR

American Electric Power Service Corp., etal. -

Exhibit No-. ISO-7, Pag¢ 23 of 91

3

= S : : - |
m AR oE_ mﬂomE_ %oa ;o:@n eu0zZ :o:mmm:oo Ow_ _mEoE_.,_ : m__..m,_zom

o S o m«om::ou %Qm socmE uojbes jeusedg 2 NOI93d
> : dnop youelg - dHO HONVHE

m uondpased - - ..mﬂ. BN u_m_"_ ,
m " 0

@

[«]

Z,

kS

&

D '

. ». —-:
Lk
S

i
s

i
L
:
i




American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al.

Branch Group of which Tie Pointis a part of

Descrlpti
Tie Point .

o.
; (L
m(.'il

X

2
0
B
s

TIE_POINT - -

VT —— D} A (s -

Exhibit No. ISO-7, Page 24 of 91



et b a

25 0f 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.”

Exhi; it No. ISO'-7,V Page

2 8198UL00 Q:Em cu:mb uojbes jeuleixg

F:O& el

0} S}o8ULOD %oa r_ucms éuoz uopseBuo) fewexy

o s1efu) dnoB so:ms auoz :o:mmm:oo 0SI (8uielu)
L dnosg youeig

Coo INlod AL
- NOBad

" NO E

aNoz-

dHD HONVHd

. .-




Exhibit No. ISO-7, Page 26 of 91

[ A ]

5 e ek S e

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000; et al.

. o pNUpenpeyosieuld

' -(pese-noy 1s0d = &) edA plodeY -
Ca -uojyeoypuept eBuBydIeI|
SRR - - quodely
- yopsoyfiuep) dnosb youeld
. . “podxe = 3, ‘vodu =, -

. uopeoypuep; J0jeulpi00d Bulinpeuds

SRR - «inoy uopetedo
- gyep uonesedo -

o A o e
e o s o = £ & A s tim B e o

» e e st s £ & o ¥ e Nt

_..,.Naznzm..mm
IdALOIHH

. QroHOWALN

o ANIod 3l
dHD HONVHS



“Exhibit No. ISO-7, Page 27 of 91

American Electric Power Service Corp., eral.

Docket Nos. EL03-137-000, et al.

'8old :o__mmm:oo
- .a:EG yoursg
noy uopEledQ

*ejep uohjetedQ
‘wopaposeq

a18aMmyjos EoEo,mm.r._.mE co:mmm:ou. au} h.o uni ‘eyy 10ye dnoio ;.u:mﬁh,mvms_ uo ,z,a_..._ wo_svu;um _m:_u_ .
| | o Juog 81l

68%.52 _:. Em. u%%-§ a.) edfl 1exen.

>>_>_ zo._n_J<z_u_ -
.7 OHd SONO

. . ANIOd 3L
© . dYD HONVHE
L 3dALTDIN
. HHHJO -
©1a7"do

——————me e AT T ot

P S



(USRI Y

- American Electric Power Service Corp.. et al.

Exhibit No. ISO-7, Page 28 of 91

L

Docket Nos.: EL03-137-OOQ, eta

168N Aq perepdn
.. ‘ewmp peiepdn.
~ . ey uetwomes

-~glep juews|nes .
IR ““18qLUny pIoaay

* *plej} juewLlo)

Dl e _ , - snpeis Aplfen

o A o :ozmammom Ayorde) 10§ MW (BUIL

. o " uojieateses fyorde) 10} MIN peisnipy .
‘_BEE ooco.o_mh Hog:oo =m>_m oy 1o} MIN Aijpeded j1081U0D.

, © - euoz :o:mmmcoo AuIS -

- - ‘auoz uonsehuod oE:ow

z _ mu_we mEm: uomz:ou yoym- uodn dnosp youesg -

: s fond as_scmzom
.wmmooa EmEmmm:mE :ozmmmzoo m_\_« a:::v peisnipe sBm 8|npayos = A,
o iy Ayorden 1o} Jequiny mo:m_&mr_ joulUOD
o al mamm: Uim Dmﬁ_oowwm $80U016§81 10RUO0D piieA joisp]
: - Em_m yoenuon Bulisixg = .3
mmmm: mEm: 1oBNUOD §O LojiBatjuep! mmmm:

‘uopeoluep) 10}BUINI00D mc__:vo;cm

m_:vocow vm:mhm:n_ pesiaey = H, ta|npeyos peusyeld = d.
68%.52 = .:_ pue peaye-fep = ,q,) edhy 1ex1ep
, © ° <noyuopriedO
. *gyep uoneredo

T MWTOrO
- 1yis 03y

© - wasnadn
31va™AdN

OIS
mEa TINLS
ON"93H

SINAWNOD HASR
~ SNLVLS ANVA,
AN

CMWTPQY

MNALIOVEYD
SNOZ SOND OL
| 3NOZ SHNO WOHH -

- dHD HONYHE

ALIHOMd -

- AdALTIOVHINOD
: 47H"10VHINOO
NIVHO EEL "LOVHLINOD

. adAL Foven

~ a39vsn
. aros

mw<._o HOS
AN




American Electric Power Service Corp., et al.

Docket Nos. EL03-137

 Exhibit No. ISO-7, Page 29 of 91

e e ks i vt e S

000, e al.

| .aw.EmEmom, g c._e_ z,_u,c%o .,E.mEﬁ:_WZ

Lo | -gguewbes piq wol fyoedes ueunsnipy -
. +zaeiubes pig woyj Aoedeo weunsnipy -

" gy etwpBes pig woiy Aydeded suysnipy -
gy yuewifies piq woly fyoeded wejsnipy

“p# ewbes plq woly b_om%_o‘,Emem:_E\ .

-g# uswbas piq woy Kyordeo wewnsnipy -
= sgp-uewbes pigq wiodj Ayordeo eunsnipy i

-4 Wewbes pig wiosj Ayoeded ueunsnipy

R T, ““pepuwgns siuewBes piq Jo 18qUIAN
nuewweBeuEwW LONSeBoo jo un 1SEl 1eyB ejnpeYs feuld

Juewsbeurw uonsebuod jo uni 1511} 1818 ©[NPBUDS wye
Lo o -ginpeyjos peiejerd (gL -

- sgeooud uelsBeusw :o:wma.._o,u ey Buunp peisn{pe-SEM e|npayos = A
. g|npeyas siul 10 eelB 8yt ul pesnbe) sem EmEmmmcmE uonsebliod = A,
r PRSI R T ,. <L .. pesnufn
. " pesaun.

uojsuLIOjUl snoeus||eosiN

+adfy joB13U0D

“JoquInNu e5UB48Je) J0BIU0D

~UONEO|JIUeR! [01IU0D [BUIBRE
R S Do Y . +(Anoeda) enessy

T Juswesedey = ,91dHO, “fnoede) entesey Buuuids-uoN = NJSNO. ‘fyouden emesey Bujuuids .
o = ,NdSO ‘ojusuAQ = NACG, “BulieeUM = TIHM, ‘Wy-UON = INHHN, ‘uig = LI, edf ABleud

R D L ‘uoea|uept eBueyolelul . -

SR L - uiod 8L °

L . *yodxg = 3, ‘odun =31, -

+(puonje-noy = H, pue pesys-ep =) adA 1uBN:

.oy uojjesedO

o - ‘gjep uonesedo
* *UojEOYHIUep] 401BLIRIO0D Buynpeyos

tiopdiosed

- einpeyds peiejeld PESIGH = H. ‘eiNpeLjos peltejeld = ud. :8S8I0 BInpaYyas -

6MW
"M

LMW

BN
GMIN
PMIN
SN

2NN

L
L lviso3d,
. 938THO ON

NN

L MWTraY
ST MIWTATHH
o rayTLOW SONO

547 LOW SONO
14 dNO SSO1

- pidrav1sod -
© . .alraaHos -
0 pYLTO0SM !
_ gSY10 HOS

. 3dALHOIHd
JdALTLOVHINOD

. 43H71OVHINOD

. QrHING 1X3

0 3dArAeNE
GrOHOHAIN

INIOdT3IL

AdALA
C3dAL DI -
HH HdO

- 1ad7"do

Coaros
. .mi.ﬂ;. Bno_..m. .
ST

= T oTIEE A e




 Exhibit No. SO-7, Page 30 of 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-713.7-00('), etal

- .Aa_mmnmv ma.m.wm:, 10} ammx

eieQ pelapdn

: E&&w EmE,mEmw U pessedold -

ojeq Juoluspies
. .pesnup
“play} WBIIWOY

- uopBOYloU m:_so__e m~EoEo:>w 03 sejnuI

coeey aEmm N
moza :o_um?_mwoh b_ow%o Ajinoy ey ! o._mmo ‘NASNO. zn_m.,o 104
L1 luswBes piq jusunsnpe Joj eaud pig

"0 uewibes piq Em::m:im 10} ooca pIg
"6# luewbas piqg Jusunsn(pe 10} eoud pig -
*g# uewbes’ pq jusunsnfpe lo}. eopd pig .

*/# Wewbss pjq Juswisn(pe Joj edixd pig
"g# Juewbes piq Juswisn[ps Joj eopd pig

“G# wswiBes piq juaunsnipe Joj eojd pig -

"p# ewbes piq juewnsnipe o} eoud pig

" Wuawfies pig weunsnips Joj eopd pig

“2# Wwewes pig Juewysnipe so} eaud pig
*L# wewibes piq juewnsnipe 1o} eoud pig

F L# JuswBas piq woy} Ajoededo Jusunsnipy

cZ wewfes piq woyy b_ow%u Jueushifpy
VLTI (TR

.t maa 5:%%:8 zmmzo ‘NdSD 5.._ :
Qi 1esn eyepdn

‘ G.._u_ >02m02_h200

H3asn adn
ALvaadn-
914 LNUS
ALVa AWULS

- ON"O3H -
w,_.Zm_s_S_OO H3asn
ONAS OLTNIW
... 3lvHd dvd
Omn_ ~834 dvO
“Hidd-

otdd

. BHd

C 8Hd .

o dd

- oud .

T GHd
PHd

€Hd

cHd -

. kyd

: _.ZSE




o —— T S

Exhibit No. ISO-7, Page 310f 91

American Electric Power Service Corp., ¢t al.
Docket Nos. EL03-137-000, et al.

ourey ey JOISEN | TINVNTHAVTASH
uogeyuep| ey teiseN 0 dVUASW
uojfeaIuSp JoyewpIosd Bugnpatpg - - . _dI 95

L - Tondpeseq

TS




b e i it e e st et

o o)

Exhibit No. ISO-7, Page 32 of 91

| o | o avisToad
 uesnkq voﬁua: © .. u3sn “adn
i : o S A ...J.mﬁvuwﬁuan... ~0 . 3ivaadn.
S R SRR o mm_::mc._m_zmm : ROAER TINLS
B .BnE:c E.ooom, ) ON omm
piel; piewniiog ., - szﬁzooxmmm:
S UshasRupen o SV TarivA -
manosom co_ﬁ>_ommm olaeud MW z_ﬂ _
; : . u_zum:om uojieniasal .mz_c_ ol 9:mEﬁ:€< S 3%2\%@:
8 8|npeyd uopeAIesSY (BRI .. i ‘
" un .EmEommcmE co_ammcoo jo tmﬁ: _ p Mch s n N mZON ~SONT L
. - m:oN :o_ﬁmmcoo eamog mzoN ~SBNO WOHd
Yo . : “fuoud m:__zvmsom. , _ ALHOIMd
_ S o . IR _%m;om oleukQ = 2>c .m_%m_._omﬁcmmgg Lo mn_?_. TAONT
N = AN ginpeijog ebueyoiew) j0 edALABIeU |
=73EHM ‘elnpeyos WIUON = KN m_%mr__omw%h%&_ﬁ M_%mawmmm seouBIejel 10NUO9 PIIEA J0 1811 zZIO mmm ._.o<m._.dmw
S . - . oBasn sy 10BIJUOO JO°UO peojpuep ebesn o arao N
an _ cozmoczcmu_ mm:a;o._mac_ mc;:_um.._um N S ¢ "OHOH3
R - - eBuayoteul 10. E_on_ ol RREE INIOd TAlL
o ; e .co_ﬁo_x«:on_ B«m:_Eooo m:__:vm;om, o . mm«.._o@:wm )
B * onpeos patiejeld pesiaet =:th enpeuds potidjeld =.dy - -+ SSYIO K
“. " g pou mmoﬁ.so; = H, pue. ummﬁéc Q)edivienien. . AdAL BN
~ unoy uoesedo . . "HHdO

‘oyep Lojjmiedo .1add0’

American Electric Power Service Corp., et al.

 Docket Nos. EL03-137-000, er al.

ASTTREAT TS T

. o .
s o vt 58 e s N ST

T



Exhibit No. ISO-7, Page 33 of 91

—— e e ta b

EL03-137-000, et al.

rican Electric Power Service Corp., et al.

Ame
Docket Nos.

oy umtonE_ m:oN

- "wolj pexoduwy uoiBey

toaxm pmv_aE <o oE ac:_._v uojjeAleses b_omamo “cgcoo uojssjusues L BupsIxg.
tan_ - 1w y@ ey Bupnp uoiientesel Ayoeded 1081U0D. uojssjisuell m:zm_xw

. "Moduw) - uojielesel Ayoedeo 10B4U00 UO|SS|WSURLL mém_xm

ton_xo - g|qeoyidde § ‘ufetjo 1equinn souelejoy 10BijuoD g

voduy - m_nmo:aam J1 *ueLO JOGLINY eouslelel JaBiuo)
"Sue|q ‘esmIeUio *podxe - Jusefguaw

. .:o_.wmucoo _o :E _omo:m.%v ucoomm eyl hmum m_:_umzow _ac_u_ ey} ueyy ;(1,.0t _mzco 10U 8| adAy™ P g

‘Hodxe - jueiebeurw uopsebuoa jo uni jse| leys m_:vmzow [euld

toaxm EmEmmmcmE uonsefuoo Jo uni 1s1y hozm efipeyos E.EE_A

. nodxe - e|npeyos pesejord jBiiiul
yuBlg .mw_zcmﬁo ‘yodui - WietueBsubL

:o:mmmcoo *o uni vmm;a.»mn nuoomm oE 18}{B BINPaYS [eUl 8y} usy) @, 0} fenbe jou s} edAT W i
“Hoduwy - juewebeuew uopsabuoo Jo uni Jse| B:w e|npeyos [eul '
tan_ - EmEmmm:mE co_ﬁmmcoo §O Uni 181)} Jeiye eipeyos-wely -

“poduw ~ eInpeyos, uo.:&ma feniv
.o_zum;um toaxm *o ’dnosB youe:q uo mo:n_ uopseBuo)
.c_%mcom tonE_ 0 ‘dnoiB ysueiq uo aoyd uopsebuon

- *ejnpeyos yodxe jo dnoib; youesd -

*gjnpeyos tan_ j0 dnoaB youelg

. :o_EEEE SNoBUEB|IBOSIN

L edly Joeiuo)

: e T - . . .conmo_,scmn_ _EEou leusalxy
9_585 = NAQ: .mc__mm,_; .._mm_z;_ .E___.:oz NHAN, ‘wld = W) edf ABisuz
?_Em_so .zE_ .m:__mmsz EIHM. UL-UON = JWHHN, ‘Uit = jNHlid) 8dAy ABieus

amm%.so; =, pue peoye-Aep = ,q,) edi} 10%ieiN

.toaxm co_ﬁo:_EmE efiueysield)

~yodxe - jujod 8|1 -
:an_ - co_umoc_Emu_ om:m:&&:_ .
tan_ -luod 8y,

-noy uojieiedo

: _ eep cozm._oao .
.:ozmu___«:mg hoﬁsEoou Buinpeyds
||.m|I.I.:o= 115590

‘Hodx® - UOPEAI680) Aoedes joRNUOD uoiss|usuBl 1 Bupsna

SN

o uE_..mom._a..&

.. duyFesiyd woly

“dxeTep MW oe

 dwiTep M’ "ole

- dxe"mwole.

dusf™ MuTole
. dxe™treyaTwo
aE_ic_mzolEo

n_xm Bp ;En::
- dxe™mwuly
- dse™mwTfpe
axm M >_E.

aE_lmu ..sE :z
. dwimwruy,
" dw"mwpe
duimui”Apy
dxeoid ™ .mmcu
"dwyfoid™sbuo
dxo lezo:w_n
aE_Ierzo:mS ,
‘argaHos.
AdAL ._.o<m._.zoo

- QTHINOTLXE
. dxe"adf1 ABue

. .aE_ oAy ABus
"HAALTDIW
96 Pl 9_22_.__
%__ prBupe] -
~ dxeTyujodTep
" dwijujodep
" HHHJO .
1a7Hdo




. uodve - g Wuewbas pig woll fyoedeo yewnshipy.
- podxe - L# E..mEmom.v_n.Eo.: b_oanmou:.mE«m.z_E :

. yiodxe - g wewBes piq woli fyoedeo yeunsnipy -
~ rpodxe - wewbes pia woiy A joeded suisnipy -
<. -podxe - # yuewBes piq wol fyoaded ewisnpy

~iods@ - g# uewBes piq woll Ayoedeo weunsnipy’.

-podxe - L# EmEmown_n.Eo.: Eumawo Ewawwa?‘.
podui- L1 ewbes’ piq juewisnipe 10} eoud pig
'oduy - 04 JuewiBes pid Jawysnipe Joj edud piel

" podut - 6 ewfes piq Jusuuysnipe 105 eolid pid

" -yoduy) - g4 WewBes piq weunsnipe 104 eopd pig

¢ yioduig - 2 yewbes pia Juswnsnipe Joj eoud pid
oty - 94 ewBes pia sunsnipe:10} oopd pig -

Exhibit No. ISO-7, Page 34 of 91

" "odul - i juewBes pig wietingnipe 104 Goid P&l
~yodiu - p# (uewubss piq juewysnipe 10} oojid pig . h

-poduyy - &4 juewBes piq Jueiuenipe Joj eaud pig

yodu - Z# WewBes piq oSt

‘oduly - L Jewbes piqjuswijsnpe 1oy eolid pid

R .. “podwi- L JupwiBes piq wos Kyiotede eunsnipy
BT S -podw) - Ob# ewBes piq woi Ryjosdeo weunsnipy
4 - uody - e uewBes piq woyy-Ajoeded wewnsnipy
podwiy - 8 wewBes pig tioyy Ayoeded yeuysnipy

poduly - O juewfes piq won Ay

American Electric Power Service Corp.. ct al.

16dxe - o uewwBss piq wol fyoeideo weuisnipy- -

pe 1o} edid Pigt -

- pioduy - 24 JuewBes piq wioi} fyjoedeo weuwnsnipy .
I digo juétinsnipy -

_-podul - G# juswibes-pid wosyAnsedso Jusuisnipy’

+" odwy - p# 1uewBes piq woyy Ayoeded ueunsnipy -

§ ” “podw - £ JuetiBes Bl wol Ajppeded ueussnipy
3 " yiodw - z# wewBes pig wiosy Ayoetso WSUHENPY.

s podut - {# juewbes piq wos fyoudeo .Emeam._&g. )
< o . S i pesnioN

« A R L "pesiTioN.
4 e e : T *piioz /.uoifies uowod

A . . 0} vuﬁonxm..:&n.m.m

ot ©rwoly pepodxe 8l107

2 o dopdiioseq

o
4

Q

Q

o)

dxe g
dxo ™M
dxe gmul

dxeTgmu -

dxe M
dxagm
dxeTgmw
dxe™ A
duyi”1 pd

. dwrond

dwy"eid
duigid.
dw—zad
~duToud
. dwiTgid
dusy"pad,

dwimgid |

dwad
¢ dwiTld
aEwi.ﬁ;E

o dwTopmu ..

dwif"gmul

- duwygmw
- dwy”Zmw
duygmwl

" dumgmu”

dilf

. dwTgmul

© " dwf"gmiu

L dT M

- B mu Mol TBul

" i mol el

"~ “uoiBeyond

- dxegoBld Ol

dxe~eobid "Wol}

BWON Pk

i
i
i
t
.p
i
1




C enyisod "Gt Uted 85010 I a|npoyos Bugeinalo eu Ul fyyoedeo ey {2 yeup peunsse sl ‘(esjietu pEeUB . - -

Exhibit No. ISO-7, Page 35 of 91

et & %t bt

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al.

T

-(seBieud :o_umm.m_:oo 11043) 1800 SEIBOIPUI eAngBaU pura (senuenes MojJ-161un00 Ui04j) ureh sefEopul

. ) | - d eu} 50108 MO} peinpeyos R S
~ -inouy) enpeyos peeys-Aep 6L} o} obuByo Jo (jexiew pesu Kep) uis 550 : RO
.. mﬁons yyad ey} uo-eopd uonsefuod s8 perenoey; “gi yied uo BnUeAsl %_tmﬂcnoo. w0y} sUEL . m:_mmu. . mr"_ B
I T vongasp Hodx3 ..Ammm._m;u.co_.ﬁmm.coo .E.o._:. u.moo..mﬁmomu:_ . : .
eapeBou v.:.m (seniiene) .Bo:.hmuc:oo Eoﬁ.:._mm soyBo|pUl BANSOd - ‘(yorjrewt oﬁm«_a.soé m_:cms.um o
o omm;m.ém_v oty woyy ebleyd 10 (1@dew vmmsm‘.\ﬂmg..ﬂ.:_oa o]} oU} 550138 MO} pejnpeyos etji sswn
" 'dnosB ydueiq oLy} 18 80}

. uopoeup Hodwil *(sebrayo uopsabuoo. wosy) umow seyeolpu} -
f LUl et ’ oot “inoy) ejnpeyos -
eAnebau pus (senueAs! MO)j-191unod woyy) upeb seysoipul enlisod “Au.othE pesus 1noy) ef 3
S vwmsw.mmv ouy oy efusya 10 (jospew peeue-Aep) Jujod e BUj SS0J08 MOl pejnpayos ey} sewli -

d uopseBuod se pejeinolED qujod ep eyi e BruBAG) MOJHBIUNCD igosy suen. - || dxeTsueD dlL

© " dnosB youesq eyy e eopd uoyseBuoo se pelended ‘uod o) et 16 BNUBAGH MOJJIEIUN0O w0y} SUBD - duy mciwemw !
T o TS +(euoz 0} 6L0Z EQS Mo} J0 toinelp pejnpeyos oy o :
qm_zum:%,.toaxm ey jo dnosb youeiq eJfjud ey} uo o|npeyos 1euld ,axmrmnsa 126: |_m:=. e %
..m_:cm:om yoduy 8y} 0 dnosb youe1q eipue ol uo m_:v.msow”.mc_u_. duyf By ,3_..:‘30; 1 .: ot
. ™ i T ‘ggumeduo uopysebuod Jo uojoaid L m_orw.mn_. -
L 7 gz ypad uo eapd uopsebuay - - . oudTged . k
. " gy yped uo uapseuoD jo UORYSIG . . owasd Y
. 7 ey yied uo eoud uopseBuod T oudTgHd x
...toamm.. L1k uewBas pia jusunsn{pe 10} eoud pid’ S axm.vﬁ._m , kY ;
“podxa = OL# weiufes pia aunsn(pe 10} eopd pig R - dxe mr_a_ " :
ryodxa - 64 Juewbes piqjueuisnipe 10} sojd pid oo dxeTE
“podxe -gi wewbes pig yueusisnipe Joy eopd pig. - nxm..ma .
“yodxe - L# EmE.mmm...uB..E..ueawaum.uo*uccn_ pa - . .axo..ta _
. . madye - g lueuiBes pia wieunénpe Joj eapd pig - SR dxe—ud.
: T -nodxe - G# Juauifes pig jueuiienips 10} eopd pig - . . nxmlma
| . C " ayadxe - v uewiBes piq lusunsnfpe 10} eopd pig." et &olea.
" podxe - 6 jueuwiBas pig Jusunsnfpe iojeoydpid . | dxe gid
. .tonxm.-,m# yuewbes piq jewsnips _o*mo.zn pa SRR ..nmem.a
. “modxe - 14 uewBes m_.n‘,..:g._.ﬁm.aum;_& eoud pig CL .nuo pd-
.toaxm..iﬁamﬁamm piq woy a_o.m%oEoE«wa_zm S axovaE :
_uodxe - 014 uewbes _u._n.E.oz Eo&wﬁcm&«%ﬂg e dxe .oEE .

2 yiodxe’: 6i iugwiBes piq wod fyoedeo jueunsnipy - © . -dxeTemul




Exhibit No. ISO-7, Page 36 of 91

A

- omyusod ‘924

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

ST SR

LT

|

el 0.

: . . C Lo R IS . - o .mw_ul.mo.z
TG SeeraN eul U ) S fe[nolo eul o Fej euo Jey) sayeolpul 1= St T
(ON) Jepiog UoBe10-epeneN e Uo PeINpai>s oM einpes A .mzw_m&aasea jo uoeIngE) | o !
a T s a0 10 U0 J ed eyeoldn R,
: ..ms " vums.wm.; Buuped Jeyoue pue sred ey u) seinPeYds ey} J0 elow 16 pUO Joy sBuined eyeolldnp o fejdosy

. A , ied. snpeyos et gopealpul 1=
. : _ -synse) AiBluwng J0 uolieinge) ul pesn sBM Jjed aff s 18y . o PR
o .mum.,z aieu w.mao_om_gwa m&__oa_._ow..o.ﬁ,uo Boy 1eueu 40 ‘sied ejnpeyos el i0 sBe| tioq »_.mﬂ.m, M_me%hm_ : e
..m.._,u.ﬁ.o a&..toaxo. Lped o_mvm:om.ms wo.mm_ podiu; ey 10} mmczma mﬁom_nnu m‘_oa.,e.o...fmémn PP SRR & A
e 8 .:ozo.m.mcg .E_Em m% S,* wm@mso uongebiiod iio. seoieZ Auenbesuod pus ‘fyoeded

L . : ) oz , L sownssy e S

7 'siape npe 5 oyy ¢ s7yin uojjousuBl} & uj sBe| aioul Lo SUO J1 TBU} ¢ 5V - o

B EN_,@%_MHOM_MWW@M%+> %M_%%w_w o PDd L = eniUeAs] MO|HBIUN0o ol SulsD 910k LT WY SuRETIEoL
R pebeu pue.(snuanel Moy 1oNin0g WOl UfeB seledpul 1 T s T SR

S . TR .,.C_m> . 001 .,,.

g gy o e boranol joed i 112 Jeu) pewnsse St} ‘(1odpew pesye R
Buneinolio-euy U Airoedeo sut e ¥ pewr : =

e S50 I ol .oww __mmc.m.._o Jo (1enisu pesye-Aep) yred ey} $50108 MO}} vm_svm.som ,<

Buoo se perginoje) “9g Uied Uo enuene! z,.o_tm“csoo woy SUEY

-Inov}) ejnpeuyos peaye-Kep ety W

.. ey sew wred euj UO mo:g uopise e




Exhibit No. ISO-7, Page 37 of 91

American Electric Power Service Corp., ¢t al.

Docket Nos. EL03-137-000, ez al.

..a_.ﬁm jo oueN . .uz<zdn.,<u Pm._z..

prospewpont: . oo B 0s

Sele oo edReLoseze o ....;wnm_.%wm |

 ewii} jeetd) efpeuds feuld - ~+ MW NI
o enmmamsen
osjoBYo ety [getd) eIpeLog Rl - MACATEH L

(ino E.. s L VL NSNS 1M

. pesnun DI LOWSONO LY

o _uopoBMp MojpeIuncd vH N Bm_.moéi‘

%y uj @BBsn MM dnoso yourig 1Buld MW NI DE Y

71 (peeyy Jnop) edud uopsefued .t Otd SOND .«m

(elipeyos prelly INoH) enpeyos [Buid . ;zuz._@_,.,« §

WH-u jusunsnipe g|npeyos Jo E:.mf\ A v._..>>§_ .wn ..<_._

S (enpeyog peeuy MnoH) BNPeUOS T I A>>s_r>._mw_u.<m

vH ,.__ Ema.mmm:mz uopsebuod Aq 109[qns sem gnpeyos Bmmmn WMM | aom__m.\. .._mwﬁ..wwzoéz

RV : Buon o} joefqns st ejnpeuds 1@ wBeid - |OINSONO: V.
; VH U ueueBRE SO o 5 " uopoolp Molenmooya - ,_\,_Lzmn.,‘_wm&m..

. g Ut eBasn M dnolo youesd jauts. MW NITOE YA
- VO™ peeuy keq) eong ubpssbuoo . .08d "SENO VA
|+ . (einpetjog Peeyy Aeq) empeyos U MW z_uu«m |
© ' \yq Ut uewnsnips ejnpeyos jounouly o -NWravva

S | (enpevog preyy Aeq) einpeuds B . MW sz.é.«m_
yq uj wetweBeusiy uopseBuo) Aq 103lgns sem eInNpeuds BEM:U” WM__"“__ _ %.MH%W&!MM&WJQ -
. .va E.Emso@nﬁé..s_mm.mcoo oﬂom.%m v _au Y Sy .EKQ@H@..

o o ainpeyos pejieolied joa mmcm.so\_mu.c_. SRR 4..n= OEO..I.

B | " eypeuos pejjeoueo jouod 8L - INIOd 3l .
Vel h i -empeuos peeaueojo dnalBHATTE ..,.umwlmwﬁmm..
. (odxg=3 ‘Hodw = aeouBQ enpeyos JoedAL .- s e 3dA .

C T e el oSt Ty o
i ] sl ) sig i bosn wask c.m:_.m._xmw?oov._ma:%m:uﬁom&._. L e
- jgol=H ‘pEsUY 4MoH=H mmmﬁ%n;e.m_mzmﬁ uj pesn Emm_m I .w. R EUpI0-00 GBS . i a8
. v. . . - . .. oL ‘. N ‘ " . . . ,..,...,...,...,...: - ..,....:JOI ‘ . ) mI mﬂmo.

A ewq - . . o A@ador”
L UGRdeseq . . " SUIEN PRl

meiasen = L]

P

B RN



American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

Exhibit No. ISO-7, Page 38 of 91

. ol e .cw.oé.mn m_:vmnom ;o_t.mﬁswo_w m

S <n_ Eo: :oao:coh

s

. aeef

2 .mE_mem ,u:m pesyy .
:_oznmm .sm.o Em_z ‘oppelul uedo ue uo fuynpeuyds, dlosez’

QE; _wm._ ul “:o m_:—um_._ow wos umEmm senueiss 30?32300

: mEﬁaE 0} Vi W01} UORONPRI LM Vi -
oz mA:..n_ _mE; _uo_ 3 <I Eot co__ozumn B E:s ‘0102 8| m_:vm.,_ow va ‘H<H 0=d. -
Topdioseq

EcoE u:m ._mm> :

ow:; ; 1do
" 1ado
Eom&mo mEmmv

msm..w ~uspo il
m%._, oEmo

o mEm _m

seste g

ot

[ UL RS




American Electric Power Service Corp.. et al. Exhibit No. ISO-7, Page 39 of 91
Docket Nos. EL03-137-000, ef al.

Cut Counter-ﬂow Schedules '



. , . S m&:._a.e o) VH Ee?%o%e_.é;é: Lol m&ﬁﬁ%m :
4 : 1eri=q) ‘OL-{Bol O] Y WOl Lojonpep B 1M ‘oiez sy ejnpeyos va H<H 0=0. L .
..o :._.o::o_yo%e oN iHi<H=0 Ul ..@ YH ol el m.u.ﬁ.. | T fpuejoewsN . FWVN 44y LSW
A . © oo progPemeoN -t . eplios
[noxjooyo ew [6t) elnpeyos iUl . MN NI
: A....v__:. cow0 T pesnun MW rav_id
" (inoypeyp oW fEetl) elnpeuds lBmdl” AN ATHHTLE -
anoe BT T pesnun rav"LOW SOND LY
L pesnun O LOWSOND LY
C T jopoeup Mopenod ¥R L MOI30"VH -
- "yH Uy eBesn M dnose yousld eud - MWNE e VH -
(peoyy 1noH) eojid uonsabuog  OMd SONDYH -

Exhibit No. ISO-7, Page 40 0f 91

T S - S ouog peeuy o) S|npevds pug o MWNI VH
S DR PUN I .&n%%%a%m_%go.zo..__,__as,g L aTavYH
| SR  (enpoag, pestjy NoH) oipouog ey . MW ATHHVH
© 7 yH uueweBBUBY wongabuiog Aq 1oe{gns SEM 6INPBLOS Joyleum Berd PQY”LOW SONOTVH

O vHU ueiusBeuBy uopseBuon oyyoelans st ejnpelos E&mcz’.mﬂ PR o4 LOW mwzou\ i |

R T ‘Lopoelp Mojpeunooya o oI5 Va

o yaqupeBesn N dnoiS gouwsg eUla . MWTNI 0E VA

. {empouos peayy Aeq) einpeps BUA - WCNIYA

.. eva :.Ea:a%_%"m_%msom3.83&4. Lo MiTravTva
L . r e hm_:conom_..vmm:(xwg.m._zvmznm_mEE. o .,...BEIV.E_.QD.,.
L vqudewsteua vonsebioo i ooe SRUAEL joyimBat QY LOWSONO VO
- S ¥\ o weuiaBauayy uopseBuoD ol 9efes s ePRUDR-Z I Bad . D LON SONOV -
- " oinpeuos pojeousa 0. eBUeyasel . . QT SHOHALE -

T Gnpevos pejesimo ojupd AL ANIOd HL

AT .o . . enpeyos pejjeousd _o.auoﬂ_w..sw@a._m. . L n._m_._wuzoz.ém.
wel e o .. (od¥3=3 ‘ubdwy =), pelesusd m_:ummnw"uc“wazk... SR n_.>;._.|m_.
e ke u Binese P OTTF S a0 - BdALTORY.
C 11 'oeoue kea=a) oésn weisks uy unsixe s 1ooe) Bunpavdsgo edkL’ LT T
et e dEiN L e .9_, sifieue o i H.,. ue a“mc._ﬂ_zo.oo ompatpg .. QoS
Cema oo o MHAO

et snariatents bt

PRREURIERIVIRV RN

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

SIS ST



Exhibit No. ISO-7, Page 41 of 91

J e i

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

ﬂ_smm_ meE% E§ nmcoaomnr :

- .suopaueidxe -1 o BN

uozmu punjes =g w:Ee.man_Y .

;. pemejnol pue punoy Bol og=4

 umouuri=g “Ind 08=¢ O oS+
Tl mo# o_._m Eo: (Aue g) SJUBWILIOD
o ;EoE_ucSmg..
: S e .. Jeeh.
T ewp 5 ejnpe 05 i3} POLIIES mm:=m>e  mojjielunoo

. ougeiun orpey % o

St L = A e AR

! m:omm:m_axm _mﬁo

Y ecmmma 00" o:m :
o, smeg __2.50 .
e ecoeeoo o_._m



American Electric Power Service Corp., et ad S , - |
DocketNos, ELO3-137:000, et ' " o Exhibit No. ISO-7, Page 42 of 91

Megawatt Laundering,
A/k/a “Ricochet”



P
——— A AT e

American Electric Power Service Corp., etal
Docket Nos. ELO3-137-000, etul

ch Tia Polnt is a'part of

Branch Group of whi

Description
Tlg Point -

e

TIE_FQINT S

Fleld Name _ .
BRANCH_GRP -

ceeiime NI 13Telt e s e e

i
~ .

e -
.

PURTE SN SRS SO

~ Exhibit No. ISO-7, Page 43 of 91




——2 Aot ke

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

Exhibit No. ISO-7, Page 44 of 91

En %o@aao mZowom EmEmom_%m umo;m.SoI 0 mo...n_
‘plq Ayoedsd oEmwmm Em:._mom_%m u.amsm.._:ov_
vo‘__._uoa Aioedes ealesey Buiuuds-UoN pPESUB-INOH
piq z_uw%o BAIeSeY uc_c:_am.:oz peayR-inoH JO 8dlid,
“piq Airoedes sntesey. mc_:cam-:oz vmms@tzox
vmh:uoa Ayoedso, eAieseH m:_:cam ummsm.soI

u_a Ayoedes enlesey Bujuudg peeye~INoH jo 8dd.

) - R , . : .. 'pig Ayoedeo enesey Bujuuids vmmzm.._:oz

*peinoosd b_oa%o umoq uopejniey vmosm,h:oz

En Ayoeded umog :oam_:mmm pesle-Inoy 0 edlid

: " piq Ayoedeo umoq uonenfey’ vmmzm,SoI
~peinooud Ajjoeded dry uone|nbey vmmzm.._:oz

u_n Ayoedeo dn coam_:mmm umm:m,._:ox joeaud -

PIg fyordeo df) uope|nbey _uum:m.h:oz

- *peinooid b_om%o eAlosey jusuieor|des peays-feq -

65 b_om%u oAleseY EmEmom_%m peays-ABp.JO 80Ud

*piq Ajoedeo eatesey. juewese|dey ummsm.?n_

- vE:ooﬁ Kitpadeo entesey Butuuds-uon _umm.._m.>mn_
007 g b_omamo 9AI8S6Y m:_:c_am-:oz vmm:a&% jo oty
St +pig Aljoleded suesay mc_ccam.coz u@ca&mﬂ
i . . *pesnogad-Ayoedas salesey mcEcEw nmm;m&mo
u_n b_umnmo eAlesoy] m:_c:aw preye-AEp JO 60l .

' *piq Awordeo enesey Bujutidg peeye-feqg

vﬂzooﬁ Qomamo umoq uonejnbey pesye-Aeq. -

v_n Ayoedes umog uonenBey pesys-Aep Jo 80

, ‘piq Ayordeo umogd co:ﬂ:mom pesye-A8(]

- ‘panoosd b_ow%u dn uopenbey. _umm:m.%a

P9 fyordeo dn | :oam_:amm ummsm.>mu jo 8ol

L z_om%o dn uopeinBey vmm;w.?o

; .cE m._m wuov_ae :oamoucoo vmmﬁizo: ol tolje o_znm:om By
" tund Qm ﬂmthE :o_ﬁwmmcoo umm;a.%u eu} Jeys e|NPBYos. reuld .

.:ozwozzcou_ 885208 mc._:vmzow
e L riojyeoptiliepl Un
- ,unoy uoperedp

ejep vopesedo .
+ - Tiopdpeseq

=0
]

,m; o
g
T,

[N
w o
=

o
%)
of . '~z| . ‘.
ITTIITIT

w
g )
%4

|
fa g
. & @0
rTT

222d
TrT T

i
!

m a

|

B"l
o

m

1%
x .

o

=
=)
i
affaFayayayai

.
o
1 -4

Ao
£ @

D..l
’;!I‘

|

amo
Z

m"-m"
.z’

1

i, o

oo
02

i
|

n:"ci.
)

200800
. )

11
| |-

@& Il

i
oan

mo i

|
T

P
T

,;j.m'l’:\.u_
.2‘”

<

I

FRE e

o

amza”




Exhibit No. ISO-7, Page 45 of 91

R T Sy

American Electric Power Service Coip., et al.

Docket Nos. EL03-137-000, et al.

. “UofyeIeED vEEoE mmew R ‘NIOW.

- ._u_g ABisug _EcoEm_n%m woyy nmzoﬁnwﬁ BBF...._ .. asTddg
vmaooa b_omamo enmesey juetusoe|day Wol} va:o-m%__u ABisuz . S dHTda - :
vmsuoa ‘Ayoedéo enesel Bujuuids-LoN wosy peyojedsip fBleuz .. eNdg . i
cE:cEa Aipedeo eAtesey Bujuurds woiy peyoledsip ABieun, . .. i deTdg L i
>90=m _mEmEm_n_u:w _aEmEEomv sB piq fyoedegy . F - . g703073s A
o - “£Bigu3 _mEmEm_&:w jpiewero) se pig Ayoedsg, .. @TONITES
.m_:: LK 10} 8BUBYD BNPaYIS eull-eel J0 :o_ums_xoa% S DHA HOS
_umSooE Ayorded mzmmmm EmEmom_aom PeaLR-INOH. o 4dHH

qo.wum_uummm.

sweNPPH



Exhibit No. ISO-7, Page 46 of 91

—_— e e —

ican Electric Power Service Corp., et al.
-137-000, et al.

Docket Nos. EL03

Amer

- .....

“piq B_ocm _mEmEo_%:w Eo: vmcoﬁ%_u >9 , :w..
u@.:uoa Aipede entesey jueweoejdey w0y peyoyedsip ABroug

vml_:oo‘a b_om%a oAlesey mc_:cam.:oz uioy) payoredsip ABssuz

_.5583 ‘Ayoedes enesey Bujiuids wosj peyoyedsip ABieuz |
*AB1oud [ejuewelddng fejuelweroep $8 piq a_om%o.

“AB1eux |euewlejddng fElUeWeIoL| SB-PIq Ayosded
_ ue_._uoa fyordeo eniesey EmEmoa_nmm peeys-1nodH
...... n_n_ b_om%o mzmmmemEooa_%m u.mm;w...:o_._ *ooo_‘.n_

'piq Aijoedso ealesely jusuteoe(dey nam.._m..sox :

umsooa a_om%o anesay Bujuujds-uoN peeye-~noH
v_n b_cm%o enlesay Bujuulds-UoN peelie-ino jo mo__n_

*pIq AnoBdeD arieseY mc_cc_aw.:oz pBaye-InoH -
voSuEa a_um%o onessy Bujuuidg pesye-inoH

E _u_n a_oaamo enesey Buuuds. pusyB-INof 0 8o1d:

- -piq Apdedso ensesey Bujuuidg peéaye-1noy

. o uE:ooa Ayoeded BAIBSOL: quaweoB|dey vmmcm&mn

u_a fyoedeo entesey eweoedey umm...m.>mv jo8oud’
-piq Aordad enesent EmEoomEom umm:m.>uo .
uoSooa Ayoaded eatesey mc_::aw-:cz vamzm&aa.
u_n a_umamo engsel Buuuids-uoN peeye-Aep jo Bojd

“piq Apoeded enesey Bujuuids-uopy vmm_._m.%a
uoSuoa Ajoedes entesey’ Buimujds pesye-feq
* . Lol . A L *plg Ayoedeo eitessy Bujuuds nmm—_?@m
1es sl m_z_om.._um tonxm ﬁmo;m.Soc ey BuY. 8t} o1 gjuewisnipe Jelje ejnpayos Hodxe jeuly
jes's| enpeyos Wodulj pesyE-inoy eyy [aul} eiji o} chsﬁs_vm 18)j2 ‘enpeyas podw [euld

un sj 1ueweBauBW LopseBUOO peeyE-NOY oU} 18}j3.8npaLos poidxs jeuly

“un) s] JuswefBuBLy cozwmmcoo preye-moy.eu} Joye m__.__uosum yodui). jeuty
“uny g} jJueweBeuBw UonsebugD peeye-Aep ay) ieye e|npeyos yodxs jaul
- urus) EmEmmmcmE co_«mmmcoo nmm:a&mv m$ leyje 8|npeyos yoduy) jeuty

co_«aoc_«cwv. mmca;o‘_mﬂc_ 4

“qujod 8]}

L S .:o:wo___E%_._Sm:_Eooc Buynpeyos:

{inoy Liopeiado
: ‘elep toneledp

En b_om%o enlesey’ mc_acam wmmsm.>mn jogoud .

uondpEoseq

X}

D8
o oo
ID.'. a4

'
0
z

!

]
LIIT

.mn;i
nw

)

00

0.0, D
T

A5

a u.'l. m‘
oo o
o’ o

pmdd&::

o
o
fad

|

LLI
o
Z

L oo
Al Y)
G2z

Z
=)

I
|

-9
o

£,

= g~yaga

=
E'm'
=k
25

=
=
=
<
Il

0_ GIOEN.—Z_
_ANIod7HIL

o aros

" HHHJO

"t i S




ot & L

- e i o

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

Exhibit No. ISO-7, Page 47 of 91

i
e
N

ejep pejepdn)’

By} EmEmEmm .

‘epsp lusiuepes
"Jequinu plooey
u_mc EmEEoo

A

e . : ..“ e Bnezc ooc&&m._ Homacoo :m>_a 8y} ._2 >>§ _othoo .
e " uewefeus. uoijsebuod JO uni ise} #_mzm a_zvm;om jeuld.
EmEmmmcmE :ozmoucou JO uni sl JoljB e|npeLos wyew| .

 *elnpal(os peliejerd (Bl

‘ujds-uoN uonebiqo

zo. Ez,oo co;m_swam .Dm_ ED :oxm_summn.:m_ an IS, Eam..:o.z = SN; .>chm_ N3,

_ " einpeyog peuejeld PeSIAeH = H, :Npayos peuejeld = d,
.mmouoa EmEmmmcmE :oammmcoc oy} mc::v umﬁ:ia SemM oNpPaLos = A, |

Jequuny souelejel] joenuod
eBueyalelul jo (eudz) jod

h.Bmc_vBoo Bujinpeijog 6oInog,

..ém%.sos “H gs _Bm%%_o Q). a%:e_as,
. noy- uopeisdo
" relep :o:ﬂmao

.

.:o;mc__::mv_ ._Swr.__Eooo m:__zvmzow :

-sesn ¢ peyepdn) ..

HESATadA
- ALva adn
LS

| 2IVaTIWTLS.
. ONDaY.

w._.zmés_oo “yIsn’

+ LVISTO3H -

i ._.0<m._.200

[ ENEY

. .MWTrav

MINATHH

'SSVI0 HOS

-V LOWTSOND
- 43UTIOVHINOD .

- OHINITH0 INd -

Om 02_0<m._.
AN
o7 HHTHdO

. 1dHdo’
...aros.
- m..ll.limz Pl

1

X

et o e 4 18 b 18 5




PSS S
[P P,

Exhibit No ISO-7, Page 48 of 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

64 EmEmmw v_n Eo: a_o&mo EmEﬁa_E :
Bt juewbes pig oy fyoeded Jusunsnipy -

. o © e uewBes pig woly Kyoeded juewlisnipy
N Lottt g uewBes pig woy fioedad JusLiisnipy
. :G# JusLuBes piq woi fypeded weunsnipy

“pi JuewBes piq woy fyordes Juswyshipy

-1 e juewiBes pig, woy Anoeded EmEﬁs_E\ .

T welubss.piq wouy Aoedso Eo_Em:_u(

E EmEmmm pIg Eo: a._om%o EmEﬂmz_.E ’

..... I - o B Al umz_EnammEmEmmmu_foagE:z

aravot -

210 ar. .:z: B ‘.ms_m mu:_o:_ ﬁﬁ mmvm: m_nm_hg o) vmvmm: oz_m> >>_z ._m*wcg >_5oc umwxew ey j

aIrayo e o aiTLINN B1eyus
- ..H apnou eyl Ammwmb m_nmzma edInose! nmEEQ m£ Jo} um..:om% anfen AN Jejsuely paejeid Aunoy
e S L BnE:.._ mo:EEE Sgcoo usnB. st dof >>s_ _om::oo .

EmEmmmcmE co_ﬂmmmcoo _o :E ﬁmm_ ._o:w m_anmsom _mc_m :

SR EmEmamcmE :osmom:oo _o c:.. Ec Joye m_=vm:um E:m_c_
T .. empayos peuejeld B

, : o -. suogeslntiop) 6U0Z
.m_%m;uw m_.: *o mew m£ w umh_:ce sem EmEmmmcmE uoyseBuod.= A,
.mwmooa EmEmou:mE co_«mamcoo mE Buunp nmﬁ:?m SEM 8[Npeyds.=. A,
. - JaquinnN mo:mho_mm_ §§:oO

m_%o%m _cmt&mi %msmm . 'eInpayds pevejeld = di -
. ..+ enedead=H, ucoml.w.”
vmo., oug m_nmcm?._._. .:oaﬁmcmm mvgm_nmcgn.m..mum:rmx_u_un_. ,.

L ..,:;8 coﬁ%mm ay, a: :o__gawmi.:m_ .:am .n_m. ‘uids-uoN = SN, #Bieud = N3,
o . . om:s;EmE_ jo.(euoz) wiod
) 101BLIPI00D): a:__svmsom 80Inog

“snoy uojesedp

. S . Aumm_._m.._:oz __._. u:m preye-fep = ,d,) edf 1eieN .
s - .. -epuopeted0

A .:o;mo_Ecov_ ._Smc_Eooo Buynpeyos

m_l.o:.ml_‘_u. m.lmm

.‘w>>s_
LMW

ST OMIN

MW
L YM

EMN
. §>_>_ :
Gmm >mn_ ._.mm n_o  ON

B35 40 ON’

X MY WESNYHL
MW mm“_mzéb

: .>>_2 ._..O<I.._.ZOO ;
R VNNER
.>>E...._.mz.|_..d<.

CMWTTaY
- MW ATHEH

. INOZ'SBND
L DIATLOW SBND .

rav_ LB SBNOD

- -d3H “1OVHINOD.

mmﬁO!Iom
. NOLLO=3HId

o oEz_ T40 2dAL

AL daHOS

OI._.Z_ THOTUINd

ogTONIdVHL

mn_>._. NN

- UM HdO

A.. U 1aydo’




Exhibit No. ISO-7, Page 49 of 91

e e et ez

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al.

Coo o Mesnhqpepdn’.. .. - HASATAdN
I celppepdn 3LV AN
ST e e oldd T iad
S D e L eddTIaY
T ST e ek Taa
oL e 2HdTL3Y"
©hel it eudTlad
© L7 eddTlad
. vHdTAEd.
P -~ = LS I
© 7. gddTiad -
(RS
o;az 134
" BMW LY
. o  SMATiTH
: AT o e LLMWTLEH
L I L. SMWTIaW
T P RS S CSMWTIH -
T AL s e T AMINTLEE

LTS o i

. . B . . . " ) : m% -—lmm '
e | L# WouwBes piq wewnsnjpeoyeoud pig” . - o LlEd
"0k JuewBes p|g ueluisnipe joj eoud pig - oEn_.

" *6# ewbes piguewsnfpe lojeondpig .. - 6Hd -
‘B# wewwBes pjq EoEum:_vm lopeopdplg - R gHd.
1 WwewBes pig jueunsnipe opeoud pig = - . . 0 - 2ud
‘O# EmEmmm pIg jususnipe Joj. eajid pg L " oud
‘G# uewBes piq Juewsnlpg-10) eoud v_m_ . T gHd

R S

P L L . . ‘Pt ewbes Eﬁcmzam:iﬂoy_@uta pg s YHA _“
T ' 'g# owBes piq Jueuysnipe 10§ Soud pig e 'ed B
: . D 'g# iuswibes pjq welusnpeojeopd pig - - 2Hd A

o : S ‘L# uewfes piqusiusnipe soy edud g’ - - . IHd: ot

“L# uewbes piq wosy Ayoeded wedingnloy - . . LM ;

0Lt EoEmmm En_ Eofa_om.nmo wewnsnfpy, . i OLMW v

oot lJuco_u _._.o..mwlm :
' d




PR PR NP S

Page 50 of 91

b

Exhibit No. ISO-7

i
"
e
o

_ - 1V18703Y

‘ c_m_:&eeoo. m._lzms_zoo REELY]

.._mmEzc piogey . ... - . - ON "oy

: S - *feyjuewiomeg . ....9"._ TLNTLS
A ., ‘e|Ep jusutemes T AWadIWLS
\.._ ._..‘... ..., ,,ma.mlzul_..zm"_

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.



American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al.

Exhibit No. ISO-7, Page 51 of 91

o m?.:O.Bmm yeeH *o..m EmEmmw jodoy

" emnD eyeY ¥eeH 10 gw wewbes Jo do)
" aang ovey jBeH 10 L wewbeg jodog
‘ennQ o1eY JeeH 08 ueinPeg yo dol.
anInD.eyey 186K J0 S wewbeg jodoL -
enND erey! ﬁmzﬂ jov wewbag jo dol

.~ aAnD ejet] 1eeH 0 ¢ Jueuibeg Jo doy
emng ered 1eeH 10T uatubeg jo doi

. aAng erey 1BeH 101 EmEamw j0.doy
:o_umhmcom sjqemauel ‘puB. toipAy (BWS

- .cmmoa _m_zmzv:_ mc_u:_os mm_:__oﬂ a:_z__msu <n_m:m mc mo_ocomm fediojunui puB: aBls ‘[Bieps}’

: 3 umcao :ozﬂm:mm E: _cs_z .3_9:8_@ on;oa z%E_a ;o_sa mmc___o& o..__ﬁ._m:mm vOd Win Jofeiy

. - . . _epeq buipua
o SR : . R mﬁc a&tﬂw
N w_._o_mm_Em XON Jo (ere]

. ejay efpInQO pediod

1500 mo:mcsc_mz _ucm mc_ﬁkmao SICEHEA
Aungede) 0BV
aﬁm%u mc:m‘_mcmw wnLuin

. - Ayoedss gorjdeWwBN
N0 Ew..: 10} Sxsuld O} peubisse

mmm ho oz_m> B m>m: 9_:3 ou:mwn_ oe:owmm :o_umhmcmo -] *o b_om%o uOjBIeUSE) ejqepuaded
. A0l tim spoeluod pus

. mEmEQOa :o_«omccoEmE_ m:;m_xm UM mm_Ecm E:oEEmBm uow mmo_zom Arajious cmv_>oa.=mm pug- -

1emod mc__zumsom 10} umms Jun :oxm__mcmm ou:mmn_ 1B §]-62IN08H! uoijesauel B Jatieum Buneoipul pleld
. , . oo :ozan:ﬁ_o Ay umﬁ_oomm.q

.

xm .r._.ws_z Jo ._.Sm.gm:s_ es.m_:mom .c:m.ﬁzs_ 3___nm__mm se uma_mmm_o m_ 5&:0 559_3 mmﬁo_vc_ :

adfy E_.:Onmm: HO EEEEomwloma ‘ewsy l_.,.I ._. .Ev\f n>: :edAL co;m‘_mcmo
umﬂmoo_ 81 ::: cosﬂmcma m& ;oi_s UM eUoZ

co o JeumQ

_oun :o:&mcm_,.u mE uo mﬁ..ﬁ«. Jejsely

wun co_ﬁ.hm:o_w sy jo q elBliiY Jeiseln

o_ aou:ommm enbiuny
a .a.«m_._umm. a

BN

8MW

Lo e

oMW

GMIN';
yMIN

SN,
ZMN
LMIN

.

>m0.ww‘_.<0 ~LIND
"2107aNOZ

E.n_ "ANOZ

XON.

yoa-

.. O0N

oDV N -

MINTNIN

MINTXVIN

L X

:z: oo:mmm .

ODD

mmfnmo_m.n_
. QI dnouo
HdALN

ai"aNoz’

... U3NMO
. m_z<z 34y iSW
u,<|._.m_>_

£ erted e s e —— e
2 raged o e iz




er Service Corp., et al.

137-000, e al.

American Electric Pow

Docket Nos. ELO3-

 Exhibit No. ISO-7, Page 52 of 91

. oAIngy 1 Buisesioll] Ajpeojuoiouol Jo 11 juswBes 10 8jeY 180
- eAND HH ,m_._mmmeoc_.>__mo_p_.oﬁ._._.o§“*o 0} usiubes Jo olBY 1eoH
.. sAIng YH Bijsaeiou] Ajfesiuoiouoly 0'6 Jusuisfied jo ejeY eeH .

" 8AInD 44 Buisessduj Ajeajuciouoiy'jo g JuewBeg Jo el 18eH

. eAing HH Buiseesou| A|[BojU0IOUON 10 L wewibeg jo eyEY TeeH

- OAIND HH .m:_.mmeoc__.z_wscﬁo:wzu |09 foEm.mm.. J0 ey oo
aning, L Buisearoll AjjB3IUOIOUOI 10 G 1UsWwBeS jo elel jgeH

BAIND HH Bujsesiou Ajjedjuciouoi 0 ¥ Juelubes:jo e1eH 18eH

"+ ‘annn yH Buisessou] Ajjeojuoiouo 10 ¢ JusuiBeg Jo ajey 18eH
" anng yH Buiseeouj Ajjeojuciouoi 10 2 Wwalubeg Jo S1BH JeoH
. enng L Buistiesou] AjeojUcIoUON 10 K WiswBes J0 61eH 88H
T " oAty elaY 18eH O L1 1UgUIBag Jo 818H 185H-

aAINg G1eH.1E0H J0 6 WuewBag jo B1ek J8sH
. enngeky
+ 0 gang ey 18eH Jo 2 usliBes jo'siEY e

7. anng eet 12eH 10 0} uewBag J0 B1BK 188k

. -'ean ejediEeH 0 9'juswBeg jo8yed 188H

eAIny efey 1eeH §0 g wewBeg o 618t 188

enno) o8k 188 J0 ¥ wewbes jo .Emm |aH

' sAmD eyey 186 jo € lewBeg id 6jby Y8sH

©. aAIng eféy 18eH JO. . WisuiBes Jo 818 1BoH

AIND ejey 1ok Jo |1, jewbes jo dot.
whes jo-doL -
uondiioseq -

" annQ B)ey:18eH Jo 01 U8

eel{j08 jupwibeg jo 6184 JeeH,

anng el 1804 10 Z Wewbes 10 o8t 188K

LLHHTONITONOW
OLLH ONI_ONOW .
 6UHONI"ONOW

. gHHONITONOW
. ZHH ONI"ONOW

' QHH ONITONOW.

' GHHONI"ONOW-

© $HHONITONOW
- EHHTONITONOW

" ZdH ONITONOW

_ HEH ONITONON

B e

T OOHH .

-~ "8HH
© L guH
o
P . A. wEI
SRR ¥

PHH

[EHH

PRpYR




[PREEPPYS

Exhibit No. 1SO-7, Page 53 of 91

American Electric Power Service Corp-, et al.

Docket Nos. EL03-137-000, ez al.

R .....”...Bmd plig

: 2 Eumc:ou %Em ;occa _._,o_mE _mEme
.0} wﬁmccoo dnoJf Yousliq ¢ euoz, co:wmm:oo feuselxa

R D e TR ....E_omo_._.
S U T T, RS ~7 . .oewnod
o . (onadmdseq

eieq tﬁm

S:_ Eom_c_ n:Em ;ccmE mch co_ﬁom:oc OSI el
\ %20 youelq.

NE.mzoN B

11QENOZ.

'NOIDZH WO

~3NOZ WOH.
. QIraNOZ -
n_mm :czém‘

INIOd 3L

E.om ETR L
. .jz PRI




[P

tae

rvice Corp., et al.

etal

American Electric Power Se
Docket Nos. EL03-137-000,

Exhibit No. ISO-7, Page 54 0f 91

. .%oN.:o__,..m.a&o " - : _o_ “dNOZ

R HLVd
.. .. suogossuen SO0 /W00 Eo:>9m=m joyeumpus T oAEwLoL.
s - "uofjoBsUBl} SO0 /WO woxy ABIeUS 10 SUll veis . ws_:. s_omu_
TR S zo_EzSn_xmtzo_

o :o__ueau 10} %: JueLILIOD .Smmmoo ~NOSVAH

' p8}0B1100 SEM PI0JRI B J| 101e01puy” 0<._u_|zow<mm :

g .:o_ammcoo _cch.E:_ ooco:cmw *o no .wzommo 1onipseY owWeoe|det £Bieugz
.oo:m_uns_ eouenbesg Jo IO 'HUSO .:am.coz AB1euzy eoueeqW] gouanbeg J0IN0 :SNSO ‘ulds

- u3 (o] .w_._oEm ddn >9m: edueBqUul} gouenbeg J0 INO =SSO mn._>._...mhwz_..
._ .}pmcm.ﬁ.scm_%@ oo.,.a.%www O :d8S0 leiuewelddng ABieus ef T oS O oy 3ol
L T ._ plojwowiwog - OIS
" o A.Omw .E<_>_v 8poo wOOZzOO MY

R «50UBNbES-0-IN0 J0 um{mE.uo-Eo Buiseyomnd JOjUOSESH - .. - . NOSvad

L ?ma _EEoo ost mE o _mEwa ‘0 _meE_v AGieua eairios o wieyshs’ B —zm 1SAS .

T “ wopeoypuspleuoz . 1 aNOZ -

.mmmcm;oxm 10 c_ﬁ_zgo § m:%am—m_e mn ugd enjeA m_E youy 010N - (HMIV s 3O1Ed) js09, | 1. . 4800

B . . . .. ruopoesur SO0/ WOO. woy Ableus .- THMIN

. e yoponsuen SO0 /NGOG oy eolid- L -3OMd

LT opEojwep| Gielje ST soeEN SR AV IS

A .:o_“mo__a:%_ ._em:_Eooo Bugnpeuos | "dros.

Sl e U cuopediueprin TaimAIND

PRI S_aé_z%_ eftiEyIoW- - ar o:ommkz,

awodelL - E_on_lm:. :
ce T e " riovjuojaiedg ¢+ HHHO-.

oL Lo s ..o«nvcouahmac PR 10 HdO"

Faene

.topdpaseq. .I\me.z....u._m_u_,.

ERRTRI

A e 2 RTTETTTIT

e et A

pape—



Cb faieeas . maaars st

o

American Electric Power Service Corp., etal.

Exhibit No. ISO-7, Page 55 of 91

Docket Nos. EL03-137-000, ez al.

“dug oy OS]

.7 oij uopesedo
- *eyep uopesedo

. 'uopdpasad’

. dyo I0Md O8I

caamany

T2 ermedan

B III.m_an .
.10 Hdo

N




P UERUE PR

can Electric Power Service Corp., et al.

Ameri
Docket Nos.

Exhibit No. ISO-7, Page 56 of 91

EL03-137-000, et al.

Lo &m%mac&azem ;ocgn cc_mmh EESxm :
SR R “drioty) youeid ;.

Tondiosag

- NoloaH"
n_mo :ozém

e 0l

STV et

B



et m AT e e

American Electric Power Service Corp., et al.

Exhibit No. ISO-7, Page 57 of 91

Docket Nos. EL03-137-000, et al.

+-6u0Z uopsebuog. :
" imnoy.uopesedo -
o .oﬁu :ozSoao

mo:n_ mczmm,o Xd coc_m.:m:oc

T .OTXdTOHd
- F T aranoz
. "'4H¥dO
- 1076dO

cﬁaz v_m_m




- ke Tebes o eI e

Exhibit No. ISO-7, Page 58 of 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

uediped - kzé_o_EE
. oTeTseq - -

| 4 n_o_nmn_ -
: Ema_o_rmm *o mEmz mEaz m:o._lEn
S_ao%c%_ epsiiy 481981 Z4av IS

oﬂuz pleid



e s A s

er Service Corp., et al.

137-000, et al.

American Electric Pow
Docket Nos. EL03-

_ Exhibit No. ISO-7, Page 59 of 91

scos_ T wow

Szn_ m::mo_osfms_xn_ L WX

—ard

g_ %:Eesc_ B’ ‘al 'soinéset] om:OmmmJ‘.mo._w .
- - 1.4 uoysefuod .. R . § goler
MNQ3HOS’

e MNReINPeUds |
tg_xm_ ‘poduw] iedf) equnosed m_n;.r T304dnOsS3Y

- “usen sounosed - IWYN HOHNOSIY g

E%m;, r.ucaeman,a. _ >._&:m ~aNyNEa

_ + uediopisd hz<n__o_km<n_ :
%8%.52 _I. Em Em%.,au = (1) QUAHBNBIL : BdALBIN .
e * Fnnoy uopssedp . - . WH WO
SRR .2%8:980 -l 1addo

224 e bt S s T e .

i

\ it ek e e



x .

9 .

Gy

0 B

L ' \ ' \ :

O S, X g

g ,.

[} : ; : .

=9 . .

o : : , o

72 _ ;

P ) . .

0. . ) .-.. ) >

e i ,.

Mw . AN .. B . - e A ! .

S : _ , 5 _

3% .

ma A . .

iy T R 7L eweu Blellyy JOISEN | INVN A4V ASW

i = S o S " uofleojuep] ety SISBIN. - - Hd4VTLSW

e Co e o T uoneoynueploreuipiood Bulnpeog - - L - .dr 08

m m . . . ) g S e - . o ) . jmlllml.lomﬁ o560 - B . BWEN PP

E 2 B o 3! : X » 4 o N

W& S I

g s |

52 . oo
8B : : , K x

© . . ) : o .N
g4 A . | o :



Exhibit No. ISO-7, Page 610f 91

[——

Power Service Corp., et al. '

-137-000, ez al.

American Electric
Docket Nos. EL03

b_omnmc umsoﬁmn_m_n Ny
L © . -goudpig .
RPN ..v_osw n_mmm olu} u_naam%o
S .rcmEmoa_aQ ‘tds-uou ‘ujds *ddns) adfyABieug
B :o_ﬁo_E_._mE J0jeuIpIcod Bunnpeyds
SN .coxmoz_u:mu_ eBusyoejuj

.. - ujod-eiy,

“jnoy :o:ahoao .
_ewp ‘uoptetedd

3
R
H
%
i

I L e e e et o o T e tae 002 . . o N

' Holud al

un_t Emmzm

QI OHOUELNI -
~ INlod 31

... SUBN PP

R L T el TN

e e



Power Service Corp., et al.

_tric
Docket Nos. EL03-137-000, et al.

American Elec

Exhibit No. ISO-7, Page 62 of 91

S INOQ <= HYI

.7 suogdesuBY lojucseey

s “(jewseixe 7 jewei) welsis .
70T Aaeoypuepl guioz uopseBuoD °
o © . msoouopdesuell
/B1ous.UOROBSUELL

E .mo_.._,a.coaommc& Lo B
i+ wosy ybnog 8180

L -ipuped BuipEn SHID
_ uopBOlRUGP| Sellile sseusng JeiselN
-uojyeotjuep) Joyeulpiood a|npsuag

“ Syoneolnuepl yun Bupeieues

. “uoeoypuept eBuaioelul
T wjedell

“noy uopeisdQ

. repep uopeiedO

oy oS .
. e
" uoseel
" guoz” .
1800
e
- eoud

CgeTIsW .
. aros.
QN

. QrOHOHIINI.

INIOd 3L
~ HH HdO
1a7HdO

- SWENPRH -

g Tt BT et S a5 e S

ST RO

T o el et R TS T



Exhibit No. ISO-7, Page 63 of 91

- popd jeueuiesonp awy-set 08l - OHd mm.m_.iwm__ .
" gopdjeueiielnyy ewpEeros) - . OHd oLmzaN .
. uoyoyiuspi euoz uopseBuog - L7t dLENGS,
S . S TR R ot dofeledd” . A_E...m.n._n..u :
) 4 .. .. . o g . . 4 . . ) e . ) -bsosco_.ﬂmhmao Lo . mzlummo

" opep viopeigdo -7 Lo
. I8 o— s e " b ,

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.




American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

- .
9 ~
G4
o ! .
<t . .
6 0
o -
eh
]
=™
i
o . 4 -
2] " .
=t . n
s . : .
Z
et .
el
LR e | : :
<4 v
] R .

Amo_a .mEmEmBmc 10 _E:o_.cmsc_ masmsm nmEa_Qs Aprioy: uoﬁ_zE_mv 8_5 m&n._a& o8
R S : .:o_ﬁcm_ﬁmu_m:ouco;moa:oo. o |
e . S SR >Qm=m E:mEEom?_o [BlUBLISIO} sepalpy . mm@twwmm
.4 : o , - ~unoy uongledo T 7 ”ETHdO
- ...m«%.co_ﬁmno.. , . LATHAO’

IR S

L A hA v e, ity tem et i § o



Exhibit No. ISO-7, Page 65 of 91

wer Service Corp., et al.

American Electric Po

; et al.

Docket Nos. EL03-137-000

 +(eoud [awewaloep 20 (aewe:ou| eBalass pewyBiem Aoy perejnuujs) eoud ewp-feal OSI -
. o " -uogesyuep] eucz uopseBuc)

. AB1sL0 [EIUBIIAIOAP 1O JBIUBIIBIOLY sayRoipyl.

o , oy uogeiedo

‘syep uoga1edo

J0Hd
ai'3aNoz

~ AdALGOHd

- HH "dO

- idudo

SURN DI



" verm _o_Eou .mu_mSo, Eo.: osl 3 $08 :E..a.Eoo.ronE_. SR ,_._‘BE....”_E_LOm_a.too

N
Gt .
P easm _EEoo (i ssopeieusB iwof OS] Aq'seseygind WO 18lrjo edjid efieleny - - . o1d"ueb 08/ 00
et R . - BOJe joNU0D UIYIM EBEmcmm T Om_ Aq, sésayong. NOO 8N . yMwTUeBTos|TWOG.
& L S:c w:onE_v deo gopd < éopd.pig e peydiedsip M- doegq jo aopd. muEm>< : m_<0|,.._..0|omn_ln._mwm
& N g_co suodtin) ded eapd < eapd.piq 1e payoredsip M- nmmm joi1s09  dvoT1D1S007d339-
~ (Ajuo'spoduiy) digo sopd < eopd pjq38 peyofedsip jiiNdess - - dvO 1D MIN 4338
A Sco wtan_u %o mo_a = mu_a Piq je vo;o«mm_m_v Miydesg " ¢ - dvOTIT MN d338 .
M. IR ,2_. mu_ﬂ:o moesowe E _u_n >m§_o _E:oem_n_%m caze_: um:oﬁ%_u >9mcm _Scoeg%zm e .n_w_aww@zm...mﬁ_nmm‘
L Lol PODIBNE . T oL
4= IR ..b_on%o m\< Eo: BouE _o‘_Eou m£ o_u_wSo mmezome E %5 >9m=o cmno:z vm.._oﬁ%_v RBIBUT " dSIATADNITINITSY -
= S s © .+ i'eee |0Ajuod sy) 8pisino, se0Inosej Aq’ 10 ABrouajeyewaiddng - QIETAONT dINT NS,
B ; umEm;m b_om%o w\< ;mze.:mmhm jonuod aijy 8pjsino segINase; Eu >Em=m ST m_m >®zm NSy
z oo oo 7. “BOJEjONU0O BPISINO WO m:oaxo § m_%m:om vH jeuly . PMNTYHTR
~- ' 'Bes |0RU0D ep|sino. woy syioduin 1oy npet fvﬁiﬁ_mc_u o MWVYHT

mm_m _SEoo =_ m.E: 3 i >9mcw _ScoEm_aa:m ;a:oh_._w peyojRds|p Abssua. _.mEo.Eo_.% S n_m_n_ >wzm zm.@ EC
; uou._mzﬁ b_omamo w\< wosf mEm _o::oo i Aq:spig-ABié ;m:oE# um_._o«m%_v >m~mcm dsid >mzm “NIB sy
. . . mEm [onuoo Uy syun 49 pig >9m:m —macmEo.aazm ., - QlETABNI NI dNS

n%a.sm b.om%o /v yBnaiyy BosE joioo iy syun Aq pig AB1eu - QIETADNINIDTEY |
. - BoJE joNl0D :_ co_.Emcmm ho_ 8jnpeyas YH puy ,. S MW NIOTVH
(Bore 104u0d U)) OSI6iI0 0} BPER S BWLMNYH HIHLOTOL™VH .
~ (vare] _9:_8 'ul) OS J8Ui0 Woly opeN. oS-Il MIN'VH mmEo “INOREVH
T [(Bege jouoo U) XA OB RIOS MNWH -~ . XdTOLVH
@em oljuoo u)) X oy pesBuysind MNVH - Xd WOHIVH-
ﬁaa [04U09 Uf) DS Jel10 0} epBi o8I MIN V- H3IHLO™OL VA
éms lo3uod é S d8llo wouj-epel) o8-JONF MY "1 mmx..,o»_zomuéca
. (8618 j0uitiod u) Xd o1pios MINYQ - ©ooxdoLlva
T e S APLUNT L Ammzm _obcoo uj) X Wwoypeseyoiid MNYE - ,, Xn_ TNOHA VA
Lo R e e 2:a<exn_Eoi_se_u;ztax&oz& 18007dXATXd
L R SR * (YH® va) Xd woyasip N Hodx - . MW O X
._ 2:29 Xl 01 ARoaup MIN H6dUli 0 1869 - aoo ELBCE
. 2:29 Xd ovAfioenp Min Woduy WdUTXd
R T L ST P oS e CmpeleseN . o ©HETsu
LT e D T L dnoy vopeisdo o CHHHAO

mﬁv _._ozﬂmao

L0 HAO

- American Electric Power Service Corp., et al.
Docket Nos: EL03-137-000, et al.

P AL T O r it dotrmt tan f ame TS

ST A




Exhibit No. ISO-7, Page 67 of 91

. L < mo_a _200 Eo&s wEm _o.:coo mm@:o wolj’ mmo Aq: mmmmzeza _zoo ioduo;

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

3

.... "., ‘mmo_a n::._mco_mm._ oes ho mm8m>m m_aE_m.. . omn_ m:I ®><A..

o “gny Jepiog epieA ojed je eaud >m5:m jodg - . .. -OHd Ad- .
N n:z L_mEom :omEO BJUIOJED 1e eopd >Em=m «on_w. N C | omm "q09
: : any BjqWINjoo-pIN 18 mota >roo Bnm. - DHTOGIN
E .+ deo.eoud >9m:m 8puBlEqLl OS] 0 dvoTaEnd .
: oo_a mctmm_o _e:mE _EcmEmB:_ 0slo muEm>m m_a_sm.. . L inoc_ os] .
e mona mczmm_u “9_52 cmc_gmcoo Xd jo- mmEo>m mHE_m . : n_OJE .
aem _o::oo ov_ﬂso woy.sHEY Aq slicjioesusi /. se|bE. NOO: .o_a«c.we 831 d-efiior W “01d~dxe 81897 W00 .
mEm [o1ju00 ‘BpISino Eo: wmmo E :omwcm: \m jes s_@o yodxg - cymur 98 m._mo woo
“ - n_mo eoud '

,_.m.><.. Ean%sofas_ Emu Eoo
amo gopud-< oo:a s_eo w ey © . L NOB: ymuy amoaln_E A
: : _o_mso Eo: mmeE momgeza [e) ,nan_ cmuna aaﬁwé T

A .“ "898, 10110 OPISING WO mmw0> mmmzean E@@ t&E_... -
S .. mea _o:coo c_ﬁ_; si0yeieueb oy Sl Ag-gesryaind WO X
- . 30, eoﬁocmm Eo:m m

‘ymu du 81007 oo
aud~ueB a0 W00
;;E..:mq,.m_mo oo
- oud~dxe ™08y "iiod
EsE nxm om_lEoo

oa.daoa..me_ om_ Eeo :

T A e et gzims, L % ey S e s " IR e oeeu

T




American Electric Power Service Corp., et al. | : ibi
Docket Nos. EL03-137-000, etal. - - | Exhibit No. ISO-7, Page 68 of 91

Schedulingon a Zero-rated Path,
Alk/a "Wheel Out”



Exhibit No. ISO-7, Page 69 of 91

.b_z._m 10 m..Emz

_u_ oS .uoz_uos_

c:ov_om;o mEa _womv m_%msom _m:_u_
.. pesnun

vmm:::

- - pesiun
o :o_«oe_u Bo_toﬁzoo VH !
<I c_ obeen M dnolg ydueig [euld”
, 6%:( noH) eold :o:mmacoo

SR . L ST Am_%m;umummse::o_._vm_zumzom.mc_u_

. YH U jusluysnipe e|npayos: 0 E:oE<

rvice Corp., et al.
etal

American Electric Power Se
Docket Nos. EL03-137-000,

vH Ul Emsmmmcms_ co_ﬁomcoo E so_n:m mma m_:uo:om ‘_m%ogs am_u_
<: E Eosmmacm_z cowwomzco o 108[qns sf ajrpeyos Jeuleum Bey:

. . © 7, - UOROSHP MojHelundd va:

<a c_ mmmm: MINdnolgy youesg Teuld .

(peouy Aeq) enitd :oammm:oo

Amsvmsow peeyy Aeq)’ m“%msom leuty

- yd Uy Jusuiisnipe-e[npeyos: jo Junowy’ .

. ' (einpeyos peeyy. ASc) Speyos fenl.
<n_ c_ ﬁmEmmmcmE :o_ﬁmazoo £q uom_n:m sBm Emss mm_n_
<Q =_ EmEmam:ms_ :o_umomcoo ou uooszw m_ ;

oSnmcom um__mu:mo _o al, macm:oﬁ:—

. enpeyas vm__mozmo 10 E d o ._.

: . m_zvozom uo__mozso jo-dnoib co_._mhm

a._oaxm..m spodwy) =)) vm__mccao m_:umcom *o adk]

. (owy
_mmmnm umm;.q SquI vmozm >monov m_w>_a§ Ul vmw_.. E3m>m u) Bupgixe. wEone ,m:__%m:ow uo m%._.
ai ._Sm:_Eo.ou o_zwmﬁm

m_>_<z n_n_<|._.m_z

.. opros.”
m%._. 0107
CAMWTNITLY

- MINraY id
>>s_ "ATHHTLY

ay " 1O SONOT AH
o1 Lo TSONOTIY -
MOI4DVH,

MW NI DE7VH
Omn_ "SBNOVH

CMINTNIATYH

MWTrQaY- vH

_ “RAWATHH YH -
LAY LOWTSONO Y
5 Esumozoé: .
Y moi3oTva -
MW NIZTDE VG
DHISONO™VA .

- MINNIZTVO

L MNTraYTYa.

o MW TATHH YA
..Bﬁ.cs_ "SONO VA,
3. .:,. B LOW SHNOVA
7 3dALTABNE-
AEE ‘c_nc:omm_.z_..
e - INIO&"AIL
e mmw THONVHG: -
Lot adaraln

.m&c, oau

n= Omx




wer Service Corp., et al.

ican Electric Po

Amer

Exhibit No. ISO-7, Page 70 of 91

03-137-000, et al.

Docket Nos. EL

: . RIS | .," 5:0:._ v:m‘_aoa

e

o A e 2o Cewii-pees 0} YH Wwol :
..<Q Eo.; _._o_s%m. oN IAI n_ mE_zmS 3 <I Eoc co_«o%mv e E_a .o5~< M__ oEmhﬂ%@MwﬁmﬁoM_m

noﬁm_.% m:__%ose&m:_ncﬁ E omcm.._o ou = 2_:8‘_ amEEzm Eo__ _.um:mm.bcmv .
.. S . Boy o:m se_ Sa J)) siuswiwod .

RN 4 . jeek
Lo mE: _mE _.__ So o_znmnom oy umEmm wm==m>8 MOJPBIINGD :

vm:mEom | ‘
ﬂ.:mEEoo oS-

owl =3k 1do

..v N w
Lo, suE
-+ edALTpenos




American Electric Power Service Corp., eral. : ’ : L
Docket Nos. EL03-137-000, etal - ' : . Exhibit No. ISO-7, Page 71 of 91

'Overscheduling of Load,
A/k/a “Fat Boy” |



American Electric Power Service Corp., etal-

Exhibit No. ISO-7, Page 72 of 91

137-000, et al.

Docket Nos. EL03-

T o seoelul ghosB ottelg Suez topseBuco gsjeweil,

I

L m.u.o..m.c:ou dnoiB youelq aomaa. jewexa)

‘61 sipeuuoo dnaib youeiq 8L0Z HojjSeBUOD LIS

. ', dnoip youeld
; janaeed

P zgomw.

<77 o HONVYE.

Ceone Zo:
“ANOZ

‘SIIEN PO




Exhibit No. ISO-7, Page 73 of 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

E_om m_.r

ST e o) ﬂcm:coo a:o_a .._u{ms :o_mm_ ?Emﬁm..
ST PR | Sipsuuoo dnosb youriq auoz :owmmm_._oo _mE&xw...
ST RPRERT oE_ ﬂom_:_ dnoib :o:@n o:oN :o_«mmm:oo QSIeweW]

. . Cen e nzew youesg -

E_Om =1
zo_wmm :
~Z9.

mZON
n_m.,.u Ioz<mm

g




Exhibit No. ISO-7, Page 74 of 91

rvice Corp., et al.
etal

American Electric Power Se
Docket Nos. EL03-137-000,

:

copiy fBious o G, - Sl

;NN PeDpejmotbidy .. ~ MW -

. suogz uopssBudy LIS . aNgZTSeND -

oy uofiaedg | ;. HHHLO
. epudgeiedo . . o LA7HAO
BN de e SR |




Exhibit No. ISO-7, Page 75 of 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

.m_zvocum uo:m“_ma EEE

gr Emsmmw pia-woly Ayoedsd Jusunsnipy
L InU BoUBIOE) ogcoo
R ‘”.mm@uea EmEmmmcmE co_ﬁmm:oo ay). m_..::vn 1P gBM.e[npeyos = WA
SN LT .o_zumcom m_é *o mms m£ uj vo.__:um._ SEM EmEmmmsaE cozmmm:ou = .>.

P

o«mm nEum |

o T m_zuo;om nc:m*en_ com_>mm

Y

*4noy uopeiedo

o . “ajep :o:&oao g
._._ .co%o%%u_ sﬁcéopc mc__%m;om ...

B P L S N I USRI N PPN

: " MIWTATHH
| p g WiewBBs plawewsnpe jojeopdplg - . L

.ol wewbas pig Em_sm%u Joj eopd pig -

. 6# luswBes p|q wbinsnipe Joy eoud =

- g4 uswBes folle] juetysn{pe 10}, 3_& v_m ;

S 13 wewBes piq Jueunsilpa joy ooud pig.

T ol webos pig Emsﬁa_vm 10} mo__n_ g
I AP UL ...mﬁ:oEammEf:o_.sm:__ufohoannu_m.

_ e L Sk ,%EoEmmm piq jusunsnipe to} eoud pig -
A T mf:mEmmmn_f:msﬁm:_u?_o,_oo_aEm”
C A S - s AR o .,. " NfcmEmmmEnEmEﬁ:?a..Smo:aEm
S T P P EEmEmmmn_f:mcbw%f&oozan_m.

L4 IuewBss piq way Ayoedes EaEﬁ:?x.
"0 L4 JustuBes p|q oy’ Ajioedeg’ EoE«ws_Ex .

. ‘e EoEmmm PIq woy b_omamo Eopsma?.. .

Cg# iswBas pig- woyy Aorded jusunsnipy

VL yuewBes piq uios} >=omn_mu Emczwag.

S e eluBas piq wioy Ayordeo jusuiishipy

. O e .....mﬁ:o&ammv_n Eol_s_omamoﬁmﬁﬁz_g.

S e R T sl L <..§Emn_mmwnﬁEo:b_omaaoucmgwag

oo oot T ‘c# Juawbes pa. Eo.__a_om%oﬁcmsﬁm:_gb
: : oL e e T e uewiBes pig Eo:a_om%ou:ogmag.

© e d

: gHd

umEEn:w ﬂcosmom pIg.0-J8ciunN-

-pasnuny
= h, §=§_om ue_een_ =d,
T T L TR P 4 L uchBoRuep) Hun -
S e e e L ,...;.68%.52n_:.vcmﬁmﬁ.%u = ) 6dkjJevneiy .

Hitd

- otd
6Hd

- gud

" oud

. GHd -

dd |
. .€4d

IHd
:32.
o_,>>_>_..:

L BMI
BMNW

L NN

9IMIN -

AN

- LN
mmm ._.O<m.rZOO
CPayTLOWTSHNO ¢

.._,o._"_ 1ONSHNO’

/93540 ON .
ALVH dWVH
: B1TraY"LS0d

o _: wmﬁo Ium.

.

AN

S SdALTDING

“HHTHAO -
T 1aTedo ¢
- .alros

S R R AR




American Electric Power Service Corp., ‘et al.

Docket Nos. EL03-137-000, et al.

“Exhibit No. ISO-7, Page 76 of 91

. u_oz Emeeoo m&zmzs_oonmmm: .
w_%m%m $S0ID-AUNOH  MN SSOHS™ATHH

_ | ainpeyos 5_2 U MINT 1IN NI
pe|npatos: peisnipyieN. . - .
Emanm:mE co_«mmacoo 10 tinJ isB).48YB S{NPEYLS Buly- R 3_2 ﬁwﬂﬂu ,

EoEomm:wE :o__mom:oo Jo'unr sy 1ye o_avosom Wi}’ AW 3< :

Ve e oo e e




Exhibit No. ISO-7, Page 77 of 91

o » e ; EmEmma_amm 5 .ogn_mo. .b.omamo mammom m:_:c_%.:cz = _Zn_mz

American Electric Power Service Corp., et al. '

Docket Nos. EL03-137-000, et al.

L ..mﬁ:mEmmm Pl on b_um%o EoE.“u_z_Eq. ‘

. +g# wewbBes piq wolk fyondeg jueunsnipy

g ueiniBes pIg woy Aijoedea Emgmav,q

R 2 quewfes piq wol} fyoedeo EmEﬁ:.E

~G# ewbes pIg (o} Aroedes EmEumaE‘

REERETREI Emanm pig wotj fyoedeo Emssw:_v<
ST ‘g uewBos piq wjoi} Anoeded usunsifpy . -

S RPN 2 qugwBes piq ol fyjoedeo: quawisnlpy:
o A E EmEmmw v.n th b_om%o Em:.ﬁ::.é

. R vmu_En:m mEoEmmw n_n *o \_mnssz
.EoEmawcaE uoyseBuo J0 Ul 15814848 o_:vm:ow el |
EchaacmE :ozmmm:oo jo cE HmE 161j8 enperjos uipeiyy

“gjnpayos | pesgjeld | _mEE

IR o .mmmuo.a EmEmam:mE :o_ummmcoo uﬁ mcz:u _umumaum SBMm 8|npeys =
L ., ol .m_:nocom WE« yo meﬁ oE uy ue_:ao‘_ SBM EoEmmmcmE aoumom:oo =

: - G . vmm_._c:

| .pesnun

. ’ P 0 . v

“Ber OOSM

~ (pesnun) 1O -
: ..onasg:oo
o e . gmnE:: 8:822 uugcoo
Co AT .:o_ao%cov_ (610D [BUIepE
R P Ab_ua%Omzowmm

: um%o mzowmm m:veﬁw
ti
ifoiei]
uied el |
,to%mum. *podu =Y,

Avmm;m.hsoc _I. ucm vmmcm.amu a,) edhy ioueN
. . . ..:6; uopelsdd
o T _“ejep: :o_ﬁmao
AR .co_ﬁoc_EmE l_oﬁ:_usou Bunnpeyos:
o8

T PR L enpeuds osislotd Eg»&mu_,__.m, m_%Eom .ugaemua_. .ma_oa_%gow

:

.o_eEEu_zE. ..m:__am__; _,_mm_._z,_ .E .Szn.s_Ez.
O : co_au%:%_

P . R N

:o:m:toﬁz_.mzoo:m__ocsﬁ .."

EMI.
Y ,.....w>>_>_ :
R
. MW .
« . - SN

L C M

CEMW
T .N>>_2.,.. :
lyis™oad
© O3S HOON -
ST MW

..._._ ~ MINTROY

MW ATHH
" rQYTLOW SOND -
BT LOWSOND
B147dNOSSOT -
o ray ~180d’

.- - ar gaHos.

OVLO0SM-.
S8V HOS

" SaaTHomd .

SdALLOVHINGD..
43HTLOVHINOD
o_JmEo .cm K

R wn_>._.‘...>.uzm......
QrOHOHZNG

: ,E_on_um:. .
mn_>Flm_ -

mn;._. DN

HH HdO:
~.J@ddo -
Cooaros.

i @

TP REPVRPE

RIS




. :
[N H

o .......S_om%o oaome § aomv_ _>_V mmio:mo.c:coo zmmzo zmwo 104

Exhibit No. ISO-7, Page 78 of 91

E&@aw EmEm_zmw u| pessedold
. . oumo EmEmEmw
- pesnuf

o Iﬁ EmEmmm pig Eo:am:?m Joj egud.pig

"6# Juewbes pig jueunsnipe 1oy mozn pla

R mw yiswbes v_n EmE«waﬂm 103 aoud u_m g

T jueiubas P19 EmEﬁ:?m Joyeond pig

*g# Juewbas pig: EoEﬁ:?u oy mczu Em. A

-G uslubas piq juswisnipe Joj eoud pig

| . “pi JuewWBas piq 1etinsnips soy sond pig -

Lo C . g ueuBes pig jusugsips 1oj eojid pig-

S ..:NfcmEammEo_EoEﬁ:_uﬁo*oo_au_m...".

Tl L e T s L uewBas Py EmEﬁ:_ua._eco_E pig -
Z# wewBas pig wouy Ajjoeded usnisnfpy

o¥ EoEmmw vﬁ Eo: a_cw%c EmEumn_?‘, .

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al.

R S ST . Faidespyeispdn.
eI e e e e pepdn

4 o D piel SWoD
:o__moczo: mc_;o__o,_ mN_:oEoEm 0} seInuIN

: “ejey dwey yun .

mo_a :o:mtmwe a_om%o %zos mﬁ 0._n_mo zn_mzo ‘Ndso 103
AU 1 wawbes piq wewisnipe o} eojd pig’

m,_"_ \szozc.zoo .

" H3sN " adn

s alvaadn:
o dTIWLS.
.- 3IVATINTUS
S ON~O3H.
. SINTNNOGTHESN
© ONASTOL “NIN
ALV dNvY

Omn. wmm | dVO
EEIPE R § 47

.oEm..

" eud

Ry - -
Cs .- "8Hd

. o.vid




American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

Exhibit No. ISO-7, Page 79 of 91

o diravon
CER




American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ef al.

Exhibit No. ISO-7, Page 80 of 91

.
gz e,

P SO S m_.

T -n_m 5_; om.n_N 8%2 ‘3002 ama%n_ F 923 JI*pue. wmﬁo__%u mmos 1o es 0}, pesy 1ok .s% s
: " - esn oy, hmEo v} 0002 Areniges | uo BUOZ G -G 8L JO IN0POAIBD § 8BM 9gdZ el 194y ey M1 ONP.GL .

.n_m he mco vcm om,n_N ._o_ auo’ .m_nS e :_ choE mﬁo__%u 8 Him mk_mE ‘9 Z: UL SUUN A0LITLON . -
. .EE_B noﬁ.oo_ 8). ._cz mE ocoN uopseBuod

: Qi peot

n= Q(O._

>><m mzou.mozo 4

STETETRI AT AN 1E M H’ = CRAGTRT

e S




American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al.

Exhibit No. ISO-7, Page 81 of 91

i

oL EmEmmm n_a EmE«m:__um 10} moca Em P

2 juewBes pIq Em..sm:__ua doye5ud pig

g Juewbes pig: Emem:_vm ‘1oy-e0ud Pig -

L EmEumm pIq yuswisnips Joj.eond pig .

"9y Jueiubes’ pia Em:zm:_vm 10} eoud. pg. ’

R luswifes P EmE“m:_vm 104, oo_.a pig

C T v piuswBes pIg Justnén(pe Joj eoud pig-

el uewBes pig Em_sm%u 40} mo_._a pig -

LRk juswBes piq juauisn[pe Jo}.eoud pig’

S wewBes pig wstisrilpa io). mo_a pig.

4 » 114 uswBes pig.wios} b_om%o jetinsnipy
| T EoEamm pla. oy Kjosded SULTN
L . ‘g EmEmow pla wou} a_om%a weunsnipy -

T Jelibes piq wioy Kioedey: EmEE:_u,q.
o7 g uewBes pig woiy Aijpedeo Juewsnlpy

oo uswwBhes piq wosy a_om%o EmEﬁ:a& :

L g uewbes pig woy a_omamo EmE«ma_u< ’

KRR b JewBes pjq Wwoi Ayjoedeo ieunsnipy

o ‘o EwEmwm piq Wwiod} z_omawo jususnipy -

SRR} EmEmwm PIq Eo:b_om%o Emgm:_w(. .

BT F EmEmmm piq woyy Ayoeded Eogmau.q :
vmu_En_._m mEcEmmm PIq JO JoqUINN.

. . pesriun
" . uwwzcn

. _ : .wwouoa EmEmmm:mE :o_“mmmcoo ms mc::u vmuw:_nm mmz m_zvm;um A
R pasnupn .
B .m_snmcum m_E %o QO m£ ur ne_sce mw; EmEmmacmE :ozmmmcoo = A
BTV : . 7 uequinu eouelglel 1oRIUeD.
T . . . uofy ujLIou-piq 404 S o_%mgcm _?u

v

L m_s_umcom um:m@n_ u.mm_>m _m_ lejhpaydg pelil jord = id,
e : *uoneoypULp! peol

NI amgm.sog H c.a Eoﬁ.»% QY Ry B
e _— - - [ .._so_._ uopelado
o ' : . .Ea_u :oszaO :

) . UL X .. . O

:o:.moc;cmu_ Bﬁc_Eooo m:__znm:om.

o_.mn_

6Hd -

gHd
. 2ud
. OHd

L. gHd.
SRR -1~ - I
... cdd .
ohdd

AT AV 1T
LT oM
S eMw

B
LMV
COMN

- GMIN
MR
EMIA

M
. MW

Gm_m ..._O - ON'

MW HINOO™QIHD
 43HTHINOGDaIHD
- AV LONSBNO
9714 PaY"1SO0d
L4 LW SBND
H5UTLOVHINGD

odTae
'SSVI0THOS.
arqvot,
HdAL DIN
. HHHdO-

1d74do
~@I-08

e

a3,



er Service Corp., etal.

137-000, et al.

American Electric Pow
Docket Nos. EL03-

‘Exhibit No. ISO-7, Page 82 of 91

e e s e e b e

“ploy E@seoo :

m_zum_._cm s5045) %:oi
. 8npaydg 1eN [sul

- peinpayag peisnipy 1eN
EmEmmmcmE :o:wmmcoo 10 Un1 Jse| Jerje ajnpeljas jgul.y

.EmEemm:mE _._o_ﬁwmcoo 10 Uru J511§ Jsije: o|nPeLfas Lipauy
o . " . '8npayos paliejerd japu|

:# EmEmmm. Pld Ec:zm:?m Joyeoud pig -

w._.Zm_zs_Oo ImmD

>>_.>_ "SSOHOTATH

MINTIINNIA

. MWTAENTraY
S TMINNIE
TMINTPQY

MW ATHH
L :.m&




American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

Exhibit No. ISO-7, Page 83 of 91

* e -

azcm:c ABieuz Sc%gs— _ScoEQooo w..:c_E.o« EcoN ummcoEocxu< .
b.Ea:G >Em=m mo:m_mnE_ _ﬂcoEEuc_ ainifu-g}. jeuoz pabpgjMousioy

mu_i “ABieu3 oo:m_mns_ EcmEo\_oon_ mEEE.o__ —mcoN
8_& >9m:m mucm_wnE_ pailgwedou] éinui-01 jeucz

ST ocoN coammm:oo _mEmE_.
P I N T _waeE_.sos qns-
o e e . oy uoperedo
.va :ozm._mao. .

- Hmwroaa

. HMWONI

omn_ ~03O™NZ
" OHdTONITNZ.
: INOZ SOND .

VAN LE

mz:mn_o ;

mtaeas

TR RY AT

ST




American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, et al.

Exhibit No. ISO-7, Page 84 of 91

e .‘. s SRR . : . b_u:mzeueemz >._.
o S S .. .....; - ...”,.., - SN .co_ﬁo:_EmE peot, mo_co_«moz_ﬁmu_ :ozmno._ T 0 Onﬂ._._ﬁ.ﬂm_
: S " [eAIBIULInoY gnig - pz_ “HNOHENS -
R T S S .sm,_%s.r . HH 3avHL
. CoL e . oppépay . .‘
.co;mc_E:mE ._Quc_uhoco Bujinpetjog 7 ...., ._..z_ m%_<ww

.

— e e




— -
@)
Gy
(e} . .
vy . N .
o0 ,
9]
on .
) \
¥R
N
(@)
A .
-t .
o) :
Z
B
£
¢
= .
» 3
[88] -

L : i o ceegpepely . INCEAYHL
LT el .:o.ﬁoz::mu_._oﬁc_v._ooom:__z_uonow... o aros

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ef al.

" oo o L IR S O z__cmsc um,.m«m_z ..,,...>..—.010.0.3<ZD :
C e e T } T .:o_«ao__z:%_ umo; mo.:ozaoz_ucov_ uopeooy]” - ~ArNLOT
. <... s T LT T Jnoyepeil . mI T3aydL

onapoeeq. - . - MEMZ.EMH




American Electric Power Service Corp.. et al.

Docket Nos. EL03-137-000, er al.

Exhibit No. ISO-7, Page 86 0of 91

m_tsc_ mE co Eams_z BEE :oam_mcmm vmwmmoeom umum.zo_mo g
S . . unoy uogeiedo
. “eyap uojjesedo -
b lod elL

AN AN e s o et

O INWNDTIIL,

. HHMdO
L ._blmmo

.. ‘_.Z_On_ AL

g L




e A oAt

American Electric Power Service Corp., etal.

Docket Nos. EL03-137-000, ez al.

Exhibit No. ISO-7, Page 87 of 91

s tr e i e e s
s
.
.
' . "
. . .o
. . 0 '
. . '
- + E
v
f
.
v ‘
_ .
k3 .
R "
.
. . .
, .
.“ R . v
i) o ! ' “
(R . s
. ' B
. "
. . 0 N
. X “ . . .
. . Y \ ‘ . . P
B . N . 4 LY ’ B
v v . . v it

T T e e LT 5:8:.5%:.5 o oaruNn <
B R :o_ﬁo_s:%_E&EScogns%a__g oo arean -

THfe3 WD A8 St s €12 Mk s Wi IR S0 e

JRBNTI B T L R L A e . ., .. B




Exhibit No. ISO-7, Page 88 of 91

American Electric Power Service Corp., et al.

Docket Nos. EL03-137-000, ez al.

P . oo h .. . o ‘
L : P . N . '

:ozwo_,.::mv_ o4 _uwo.d m_ a<0.._.
S_ﬁu%c%_ Ausduoo uonauIsIp fpn e ar ~oan-

5 oo A A sttt o pmin 32 et e e

rzoET



American Electric Pawer Service Corp., €t al.

Docket Nos. EL03-137-000, ez al.

Exhibit No. ISO-7, Page 89 of 91

.

- ga:.:o_ﬁ.b.op.m..m ot 1o} 16ydmn selo uojielauan) Eﬁ%ﬁam.@%@&m@

.‘_zo_.'_:o_ﬁhmno

© L. - reyep uoeledO :
topopuep] Jun |

oo
1

L HECHAO

P

PP Sy

A S

T NWOTLIND

Lt 1aTHdo”
L LGrTAINA -

arams acemmrn




Exhibit No. ISO-7, Page 90 of 91

S REE uo:mn_ ncamm ni no:mn_ ucEmm.mi i
ooﬂo 1 :05 ._>._ Immr._. “HOSHINC < VL7130 CavoT W THY.
T rgesie ty teyl ‘0.5 VTAA ~avoT W HA
_,o oqumo o<0._ _2 IcmE cun<o._ W 4 ‘ayoT; WLAANELe ~avOT WIH.
EoE:uon >mo_ouo_.=ms_ o£ :_ vmnzommv se’ _m>2 Eozmm._c IN mc__zum:c& AQ.
g ; o o - YR
" (juon’

19y ..:o% >mo_ovo£m_z mE 4y vmn:cmmu mm E:oE< EoEm_umm >9m=o quE 3

>9m:m _E:oEm._oma uomnm_gocxo.q. _m_._oN j0 «moo _Qw A
: >9wcm _m.EmEro_ uomno_;o§o< J6uoZ J0 1500 [BIOL

ABisus] jejueweIdac pabpejmolnioy {BU0Z

u.mv_._m_z peNB|Bd Pasinel: pedyy-Aeq eu} Uj seipeuds peo 1o Wing,
“9_8_2 vm:o&m._n_ umms -k8 OU} uf Sejpayog peoT:o. wns
R .:ozmuz__.:o_u_ 10}BUIPIOOD m_.___sumsom

- '9Jep.uo

American Electric Power Service Corp., et al.
Docket Nos. EL03-137-000, et al. '

o i ..,u U >9mcm [eaewalou | pebpe|MouNOY:|BUZ
e s QUOTWAdH "MW HOSTQYOT
e e e L+ SpBOT ool JO.wns. -

uov_a_z vm:o_m:m umm;e&:o_._ e u) S8INPeYasg. peot jo wng

“unoy :o_ﬁzmmo._ :
nesedo,

g " asvo
o HSGHLEIAO

9714 HOSHIANO

Add avol

AT :mmi :ummmso 4
HY3A

I._.zo_z

E#muEmz_z: 1S3
. 880T.
© 18007030 -

... 1SCOToNI

Lo HMINTORA,

" HMWONI

g ﬁ._ma ~avoTWH
.. QVOTW,
z ~MIN_HOS-QvOT

d
R-E
n_

. C ”..,..E. Udo' .

o >>s_ THOS avOT-
o.aros’



" American Electric Power Service Corp., et ul. ' - » ’ -
Docket Nos. EL03-137-000, ef al. Exhibit No. ISO-7, Page 910f 91

Two (2) CD ROMs
 Containing Confidential Informatlon
| Redacted



C‘ERTIFICATE OF SERVICE

| hereby certify that | havé‘vthis day served the forégoing document upon -
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the éboVe-céptioned proceedings, in accrordancev with Rule 2010 of the 7
Commission’s Rules of Practice and Prdcedu_re (18 C.F.R. § 385.2010).

Dated at Washington, D.C., on this 3™ day of November, 2003.
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