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Introduction

The California Independent System Operator (ISO) successfully launched its new market on
April 1st, 2009.Both thedayahead (DARNd reaitime (RT) submarketare based on the
useof locational marginal prices Thelocational marginal pricingpproach is based on the
theory of spot pricing and is the natural extension of the classical market equilibrium
theory. locational marginapricesreflect the locational value of power which depends not
only on the generation costs but also on the transmission system characteristics and the
demand willingness to pay. The essence of an-bbfed market is that all operational
decisions are m#e by an independent system operator and that energy is traded at
locational marginal prices As a byproduct of this pricing process, the marginal cost of
transmission is just the price difference between locations, which amounts to the price
differential of congestion and losses. Since congestion is inherently volatile, so are
congestion costs. In order to hedge volatile congestion costs, a natural complement to the
LMRbased markets is a transmissioights market. Atthe CalifornialSOmarkets the
energy market is supplemented withcangestionrevenuerights (CRR) market. CRRs are
financial instruments thathe ISO has put in place to provide participants a means to
managethe variability of congestion charges that arise under the corigashanagement
protocol of the ntegrated forward market (IFM). @ngestion Revenue Rightedge only
congestion costs but not losses castAlso, only congestion costs from timtegrated
forward marketare covered wittcongestion revenue rights

A ongestion revenue righis defined by ija MW quantity, ii) life term, iii) time of use,
and iv) source(s) and sink(s). Regardless of their life term, CRRs are defined for two times of
use (TOUW)on- and off-peak Thetime-of-use definition is consistent with the WECC and
NERC guidelines. The life termcohgestion revenue rightsan be one calendar month,
one calendar season, or a season valid for 10 years. There may asndastion revenue
rightsassociated with merchant transmissitmt may have a life term of up to 30 years.

The CRR market is organized in annual and monthly processes, and each process is
composed of allocations and auctions. CRRs are relaasedseasonal basis during the
annual processesln annual allocationgparticipants can be entitled to boshort-term (ST)
and longterm (LT)congestion revenue rightsaccording to the rules described in the
Business Practice Manuébr congestion revenue rightand the Tariff. In the annual
process, up to 75 percent dhe transmission capacity is released. The remaining 25
percent of the capacitys released inthe monthly processes. Although two type of
products can be found ithe ISR &RR marketobligations and options; onlybtigation

MS/MP/G. Bautista Alderete Page7 of 83



Market ServiceszCalifornia ISO CRR Revenue Adequacy

CRRs are released in allocations and auctions. The allocation and auction processes release
as muchtransmission capacity as determined by the simultaneous feasibility of all CRR
portfolios. Even though market participants can nominate up to certalnme of CRRs,

there is no guarantee that all of their nominations candiecated due to the simultaneous
feasibility constraint.

Obligationtype congestion revenue rightsan be obtained througleither annual or
monthly allocations oauctions. Enties withload-serving obligationsre generallyentitled
to receivecongestion revenue rightat no cost in the allocation process. Thmaximum
volume of CRR®r nominationis determined bythe load serving entities (LSHs$torical
load, and the CRR thes they can nominate are restricted by a predefined set of sesiand
sinks. Sources can bergrators,trading hubs andschedulingpoints. Sinks are restricted
to default load aygregationpoints (LAP¥ Sub-LAPs,custom LAPs and scheduling paint
external to the LSEareas.

The 2008 annual processun in 2007 released 2008 seasonal shéerm congestion
revenue rightsand 20092017longterm congestion revenue rightswith the launchof the
new market on April 1, 2009, only 20@917 longterm congestion revenue rightfor
seasonstwo through four of this releasematerialized The 2009 annual processun in
2008, released 200%hort-term congestion revenue rightsor seasonswo to four, and
20102018longterm congestion revenue right®r all four seasonsIn December 2003he
ISOcompleted the 2010 annual process with the release of 280rtterm congestion
revenue rightsand 20112019 longterm congestion revenue right®r all four seasons.
Furthermore, each monthly procedsas run approximately one month ahead with two
allocation tiers and one auction round tolease monthly congestion revenue rightsr
eachtime of usesince April 2009.

This report providesin analysi®nly on revenue adequacgf congestion revenue rights
for the period ofApril 1, 2009 through March 31, 201C0-or an overall analysis on the
performance of CRRs, please refer to the report available at
http://www.caiso.com/272b/272b8b042b7a0.pdf.
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DayAhead Congestion Rents

Congestion rent is a byroduct of using locational pricing to trade energy and stands for the
market surplus collected bghe ISOwhen congestion arises. This surplus is obtained from
the basic principle afising and pricingcarce transmission. Fronsattlements perspective,
congestion rents are defined as the differenoetween congestion charges from demand
and exportsminuscongestion payments to generation and imports. With the new market
design, ancillary services can also compete for transmoisscapacity over inteties. If
ancillary servicesre provided through aongestedinter-tie, then ancillary serviceslso
have to pay for congestion, contributing to congestion rents.

Foreachhour of theintegrated forward marketdemandand exportsare charged the
scheduled MW times the marginal congestion component (MCC), and sapglymports
are paid the scheduled MW times the MCC. Tharginal congestion componeig at the
applicable Pnodg APnodes or scheduling points. The monthly congestnts shown in
Figurel in blue barsare computed as the sum of hourly congestion rents across all hours of
the day, for all days in a month

Figurel: Monthly Congestion Rents

$21

$18

$15 =

$12
$9

$6 —i— 0 0 —

Congestion Rents (Millions)

$3

$0 B T . T T T T " T T T T T

Jul-09

Apr-09
May-09
Jun-09
Aug-09
Sep-09
Oct-09
Nov-09
Dec-09
Jan-10
Feb-10
Mar-10

Congestion rents malge used as an indicataf the level ofcongestion in the market.
Furthermore, ongestion rents are used to fund any CRR entitlenferféigure 1 shows the
available congestion rents from the IFM that can be used to fund GRRsngestion rents
are correlated tahe congestionexperiencedn the transmission systenoutagescplanned

In addition, the revenue stream available from the integrated forward market to fund the CRR payments is first
lessened by the requirement that holders of existing rights (TOR, ETC and CVR) are completely exempt from
congestion charges.
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or forced not modeled in the CRR release proceds@ge adirectimpact on the amount of
congestion rents collected, such as the cases of Septethbengh Decembemhen forced
derates on Paloverdecombined withthe enforcement of the branshew SCE_IMP branch
group, drove congestion renthigherin the integrated forward marketDuring the first year
of operation with the LMmased market, @angestion rentsn the integrated forward market
totaled $141 million.
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CRR Revenue Adequacy

The requirement to maintainevenue adequacy is the main factbat limitsthe number of
congestion revenue righteeleased through allocations and auctions, andieans simply

that there should besufficient congestin rents emanatingfrom the integrated forward
market to pay all of thecongestion revenue righentittements. Theoretically and under
certain assumptions, such as the use of the same transmission configuration in both the
congestion revenue righand energy markets, revenue adequacy may be guarahtdeen
releasingcongestion revenue rightwith using asimultaneous feasibilitgyest. The I1SO's
market for congestion revenue rightases a simultaneous feasibility test in each of the
various relase processesallocations and auctiorgo ensure, to the extenpossible the
appropriate numbewof CRRs is released.

In realworld markets, and based on the inherently changing nature of the transmission
system configuration, however, the theoretical sasnptions to guarantee revenue
adequacy at every single hour may not be possible to fulfill without overly restricting the
number of congestion revenue righteeleased. The congestion revenue rightnarket is a
forward-looking market, ad by the time the (RRs are released some outages are not
known and therefore, cannot be modeledexplicitly in the network used in the
simultaneous feasibility test.Hence, shift factors used in theongestion revenue right
market may be different to the ones actually usadhe energy market, which may lead to
revenue deficiencies. For instance, the annual processes reteaggstion revenue rights
as far as one year ahead and, consequently, even planned outages may not be known by the
time congestion revenue rightare released. Although thelSOs energy market is based on
an AGbased model, thecongestion revenue right markas based ona direct-current
model. This simplified model is obtained by following the dedwn linearization of the
power flow expressions.

Variableso ControlCRR Revenue Adequacy

Revenue adequacy depends on the amount of transmission capacity released as congestion
revenue rights, and such an amount is restricted by the simultaneous feasibility test. There
are three variables that impaché amount of capacity made available in the congestion
revenue right markets, namely:

a) Modeling of outages.
For the annual processes, all transmission facilities are considered in service, and
outages of any major transmission elements known before tae ®f the processes may
0S Y2RStESR Ay (KS ySGg2N] F2N 0KS aSlrazy Ay ¢
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CRR release process also accounts for the impact of expected transmission outages in the
monthly CRR releases. The ISO Tariff requires #réitipating transmission owners (PTO)

submit requests to the ISO to schedule significant outages at least 30 days prior to the start

of the month in which the outage will occur. This@y rule provides a critical mechanism

for the 1SO to account forgmificant transmission outages when determining the network

capacity available for each monthly CRR release process. The monthly processes are the last
occasion wherein the ISO may make adjustmentghe release of congestion revenue

rights with the intention of aiming for revenue adequacy based on feedback from the prior
Y2Y(iKAQ LISNF2NXYIyOSo G GKS alryS GAYSz (KS
without adversely affecting the quantity of congestion revenue rights released.

This rule came ieffect on March 31, 2009, and therefore the ISO did not have any 30
day rule information to model planned outages for releasing monthly CRRs for April.
Starting with the release of May, the ISO was able to utilize information provided by the 30
day-rule to improve the modeling of outages. For May, only the transmission elements with
outages spanning 10 days or longer were removed from the network model used in the
monthly CRR release process. When actual operational data became available, however,
the 18D subsequently identified the need to model outages of transmission facilities with
durations of less than 10 days as well. From June of 2009 through March of 2010, outages
spanning less than 10 days were also modeled withrata derates to reflect thgortion of
the month they were planned to be out of service.

b) Global Derating Factor.

The global derating factor is used only in the monthly processes. Outages that cannot be
captured by the 3@ay rule, such as unscheduled outages, cannot be explicitly reflected in
the CRR release process. To account for the likelihood of unschedulegesutiae monthly
CRR process employs a global derating factor which reduces the syslentransmission
capacity available in the release process and thereby limits the number of congestion
revenue rights released. For the month of April and in lieuhef 3Gday rule, a global
derating factor of 2.5 percent was used; it turned out, however, that this was a grossly
insufficient percentage to account for the impact of all the outages. For the month of May,
the global derating factor was increased to 10qant, but only for Tier 2 of the allocation
and the auction. Tier 1 of the allocation was still processed with a derating factor of 2.5
percent because the ISO did not yet have sufficient market results to indicate the need for
larger derating at the tira the Tier 1 process was conducted. Again it turned out that the
global derating factors for May were still insufficient to preserve revenue adequacy. The
global derating factor used since June 2009 through March 2010 was 15 percent. With
deficiencies ecruing when the SC_PCT_IMP branch group experienced congestion, the
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global derating factor since March 2010 was increased to 20%. CRR revenue deficiencies
have since then still occurred intermittently.

c) Calculatingdperating Transfer Capability

Both theannual and monthly CRRII network models (RM) have as their basis the
Operating Transfer Capability (OTC) of the various transmission elements. The OTC of a
particular transmission element is a value that varies-tdaglay and howto-hour, yet only
asingle value can be used in each CRR FNM. The amount of CRRs released will depend on
how the ISO determines what OTC value to use. For the 2009 and 2010 annual processes,
the ISO used the maximum theoretical OTC of each transmission element. Alternative
approaches may vyield different results.
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CRR Revenue Adequacy by Transmission Element

Revenue adequacy for CRRs reflects the extent to which the net congestion revenues
availablefrom the integrated forward marketare sufficient to cover the net payments to
CRR holders On one side, when congestion arises in the integrated forwamdrket
congestion rents are collectedThese congestion rents are the market surplus resulting
from pricing scarce transmission at &ional marginal prices.On the other side, the
congestion revenue rightseleased through the CRR markets are funded with such
congestion rents. As congestion rents are collected only on transmission elements
experiencing congestion, it is also possitdaletermineequivalentlyhow many CRRs were
paid on these same transmission elements, and then determine the level of revenue
adequacy byeachtransmission elementhat experienced congestionin order to better
understand this relationship, three conas are introduced in the next subsections.

Congestion Rents

Using a linearized DC approximation of the power flows and disregarding losses, for any
given hour of the integrated forward market the following relationship between primal
(dispatch) and dugprices) variables holds at optimality

(MCC™, g™ —d*) + (u',$p") = O, 1)

Where g is the vector of supply resourcesjs the vector of demand resourcdglCCis
the vector of marginal congestion pricgs,is the vector of shadow prices for the set of
transmission constraints enforced in the markestands for the vector of power injections
throughout the systemé is the matrix of shift factors faall transmission elements enforced
in the system the productép is therefore the vector of power flows of the transmission
elemens enforced in the integrated forward market.; the symigl stands for the inner
product of vectors.The first termquantifies congestion rents dke difference in charges to
demand and payments to supply, which can also be determined as the congestion rents
accrued on the different transmission elements experiencing congestion in the system
(second term). By decomposing this expression into its constituent elemesittshe nodad
level the first termyields the congestion rents accrued on a given period, say, a day,

Y= Zt,i MCCt,i{dt,i - gt,i} 2

Alternatively, congestion rents can be definederms ofcongested transmission
elementswith the second term as follows:

Y= Zt,k ek i $ek,iPei 3)

where the index stands for nodes in the system, the indexstands for transmission
elements, and the indekstands for hours.

2 This is a matheatical relationship welknown in the technical literature of electricity markets and it is derived
from the firstorder (KarusiKKuhnTucker) optimality conditions of a dispatch problem based on locational marginal
pricing.
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Expression (2)s the formula used for settlements afongestion forthe integrated
forward market Expression (3) ithe equivalency expressed in terms of the transmission
elements congested in the system. When a transmission element is conggsteupnzero
andcongestion rents magr may not becollected onsuch acongested element

Marginal Congestion Prise

Given the principles olocational marginal pricingan LMP is defined by thremarginal
components: energy, congestion and losses; i.e.,

pt,i = MECt’i + MCCt,i + MCCt,i (4)

As the focus of this analysis is @ongestion revenue rightsonly the congestion
componentis of intered to this the discussiorDisregarding lossethe locational marginal
pricecan be further defined as follows

pei = MEC; + X Stk ©)

where Vis the shift factor for transmission elemeikt at node i, and quantifies the

contribution to the power flow 6 transmission elemenk of a1 MW power injectionat

nodei. This expression refers to the fact that the marginal congespioce at nodei is

composed by the contributions of the various elements experiencing congesfibat is

the congestion cost of congested transmission element is distributed throughout the
aeaisSyQa y2RSa | OO0O2NRAyYy3 (2 K th©Odygashd 6 dzi A 2 Y
element.

CRR Entitlements

Gongestion revenue rightare settled at thehourly marginal congestion components of the
integrated forward market. The settlement for acongestion revenue righgoing from
sourcei to sinkj in a given time periods defined as

b =X T {MCC,; — MCCy i}t (6)

where _ is the MW quantity of the CRR defined between sour@nd sinkj; - is the
congestion revenue collected by holding the CRR; this revenue can bea&i@iRR payment
or a charge to itholder depending on théirection of theprice differential.

Using the concept of linearized DC power flows, each seorstnkcongestion revenue
right can be decomposed into two equivalent transactions: tra@sactiondefinedwith an
injection (for the negative MW quantity of the CRR) from therseuo the slack node and
another as a withdrawal for the sambut positive)MW quantity from the slack node to the
sink node. Since the concept is based on linearized power flows, the principle of
superposition holds and both transactions fully reflém sourceto-sink CRRThe concept
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of linearized power flows is used here because the CRR market is also built upon this
concept. Therefore, the total CRR entitlements followed by settlements for a period, say a
day, can be defined in terms of oq®int transactions as follows:

Y =X X T, MCCyy (7)

By using the definition of the marginal congestion component, Expression (5) is
introduced into Expression (7) to attain the following relationship

Y= Tt,i{Zk Et,i,k.ut,k} (8)

Rearranging the summationgelds the following expression

=Y TithesdiEein i) 9)

The terms in brackets amply the equivalent power flows of the CRRs iffihancial
bilateral transactions (supptp-demand) represented by lie sourceto-sink CRRs were
actually implemented in the energy market.Notice that the kift factors are the ones
obtainedfrom the actual integrated forward market, while the MW quantities of the CRR
definitions are actually the guantitie®leased in the CRR markeffrom another point of
view, Expression (9) allows us to quantify the CRR entitlements by each transmission
elementk that is congested in the integrated forward market; this exprassoequivalent
to Expression (6which is defined at the nodal level and implemented in the settlement
process.

1tis important to mention, hwever, that the integrated forward market accounts for losses while the concept
of linearized power flowdoes not
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Components of CRR Revenue Adequacy
CNRBY | aSididf SY Serende@dequiSNaf LAHGestibrd ®\®nue rights
determined as the difference between thevailablecongestions rents collectefiom the

integrated forward market and the CRR entitlements paid to CRR holBese Expressions
(2) and (6), revenue adequacy,from a settlements perspectivean be stated as:

Q=Y -Y =% Ziej{MCCt,j —MCCyi}ri,j — Xe i MCCoi{de; — 90} (10)

Based on previous derivations and using Expressions (3) and (9), revenue adequacy can
also be definedn terms oftransmission element,

Q=0 —Y =Y klek ZiekiPi — Xe 2k I’lt,k{ZiEt,i,k Tt,i} (11)

By grouping elements, Expression (11) can also be defined as follows:

Q==Y =Yk tex 2l €eribi — ek T} (12)

The elements in brackets of Expressid2) define CRR revenue adequacy in MW
guantities as the differencéetween transmission capacity released in the integrated
forward marketand the transmssion capacity released in the congestion revenue right
market Revenue neutrality is attained when the shift factors of the energy market are the
same as the shift factors used in thengestion revenue right marketghich implies that
the same transmission configuration (topology but constraints as veeiBted in both
markets.

L'y SEGNI TS IséameSionantrketiikiBe cangider@tion of existing rights,
for which exemptionsof congestion charges are in placeMathematically revenue
adequacy is defined amsvailablecongestion rentdess CRR entitleemts, where the available
congestion rents are simply the collected congested rdass exemptiongertaining to
existing rights. The exemptions for existing rights can be easily accommodaii¢iuin
Expression (12) as power flows with opposite directmithe actualflows to reflect the fact
that existing rights reduce thavailablecongestion fundi.e.,

Q=W - LIJETC) —-Y= Zt,k Uik Zi{(ft,k,ipt,i - Et,k,iptE,iTc) —&eik Tt,i} (13)

This effectivelyeflects thereduced the transmission capacity on which congestion rents
are collected, wher@f™¢ is the nodal schedules associated witxisting rights in the

integrated forward market.

Expression (13) providethe means to identify CRR revenue adequacy by each
transmission element and has been useémt this report to analye the transmission
elements that accrued either revenue surplus or revenue shortfall during the first year of
operation, as detailed in th#&llowing subsections.With this metric,the identification of
the transmission elements driving systemic shortfalls or surpisswell as theiextent, is
straightforward.
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Sincethis metricis computed for each transmission elememding theshadow precesof
transmission constraintehile actual settlements arearried out at the nodal leveseveral
post-processes that affect nodal prickad to be convertednto an equivalent effect othe
metric fortransmission elements as follows:

e Not onlycongestion revenue rightsan be definedvith Pnodes but alsavith APnodes
such as DLAPs and Trading Hubs. The CRR power flows computed using shift factors
need to have injections at the underlying noddéisough. All congestion revenue rights
defined at aggregated pointshence,were disaggregated into its constituent nodes.
Similarly, multipoint congestion revenue righterere deomposed into poirto-point
congestion revenue rights

e Price corrections.When acorrection for a locational marginal taketace the marginal
congestion component may be alteredHowever, as CRR flows are definedfdryeach
transmission elementwvith the corresponding shadow priceshe corrected shadow
prices also had to beused in the computation of the metric, wheapplicable, to
accurately reflect any price change.

e Disconnected nodes. Congestion revenue rightsare released utilizing certain
transmission configuratianin some instances, however, a node used in the definition of
a congestion revenue righinay becone disconnectedwithin the integrated forward
market. The ISO currently has a process in place to determine a placeholder price for
disconnected nodes using a replaced nod&he replacement process identifies the
electricallyclosest node to the originand disconnected node and uses its pridesthe
metric under discussion resembles the Cptdwver that would flow if the congestion
revenue rightsmaterialized, the process for disconnected nodes is also captured in the
computation of this metric by efféively assigning the power injections and withdrawals
of the disconnected nodeat the replaced nodénstead This in particular may impact
revenue adequacy as the power flow$ congestion revenue rightsiodeled with the
replaced node mawo longer be wiin transmission limits.

The following subsections present the analysis on revenue adegof@pngestion
revenue rightdor each calendar month based on the metric just derived. For each month,
the revenue shortfalls and revenue surplusee axplicitlyidentified. Adaily profile of
revenue adequackroken outby transmission element &lso provided
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April 2009

Figure2: Contributors to CRR Revenue Shortfall of $5.16 Milliodpril 2009
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Figure3: Contributors to CRR Revenue Surplus of $1.26 MillioApnl 2009
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Figure4: Daily CRR Revenue Adequacy by Transmission Eleméquril 2009
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April experienced revenue shortfalls in 24 dayShe most significantleficiencies were
observed on the Palo Verdeténtie during April 14 and 16, totaling $1.72 milliom these
days Palo Verde was derated to, 760 MW due toa plannedoutage of the DeverPalo
Verde line.Other factosimpactingrevenue inadequacy were

e Between May 13 and May 2the PACIntertie accrued revenue shortfalls of $314,000 as
it was derated at different levelsvertimeto account for various overlapping outages.

e The Humboldt branch group also produced revenue shortfalls during thetfirse
weeks of the month. The source for such shortfalls ke mismatch between the
energymarket flows versus the equivalent CRRwer flows; while energy flows were
43 MW, equivalent CRpbwer flows exceeded 100 MWs on this branch grodjnis was
further compounded with high shadow prices that exceeded $400/MWh in occasion.
The gap of power flows is driven by the intricacies to accurately model the conditions of
this area.

e On April 27 and 28, thBLYTHintertie was derated to 0 MVue toa forced autage of
the BLYTHEstation, and this created a revenue shortfall of $237,0081aving this
intertie derated to zeroresults inno congestion rents collected on this element, but on
the other hand there were still CRR payments to setflduis was furthecompounded
with shadow prices as high as $700/MWh.

e The ELDORADtertie accrued deficienciesf $234,0000n April 4 and 5 when it was
derated due to a planned outageof the NavajeCrystal line. Similarly, the SDGBVP
branch group was derated on Apri® due to overlapping transmission outages, and
experiened ashortfall of $136,000.

e Since the beginning of the month through April 25, IRPDCADLN branch group was
derated to 405 MW in the import direction due to the outage associated with the
IntermountainAdelanto line. This resulted in a net shortfaf $3,800.

e On April 16 and 17, th€OTPISO interticcrued deficiencies of $174 dsnias derated
to 25 MW to account for the planned outage of tiiable Mountairvaca line.

e During April, the NOB intertizas not affected by outages and, thus, wad derated,
resulting in aevenue surplus.
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May 2009

Figure5: Contributors to CRR Revenue Shortfall of $5.16 Million in May 2009
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Figure6: Contributors to CRR Revenue Surplus of $1.26 Million in May 2009
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Figure7: Daily CRR&enue Adequacy by TransmissioreElentin May 2009
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Duringthe month ofMay, 19 days experienced revenue shortfallae PALOVRDiatertie

was the main contributor to revenue deficiencies, totaling $2.81 million between May 2 and
18. Between May 2 and 6, Paloverde was deddtie 1,760 MW for the planned outage of

the DeversPalo Verde Line; between May 8 and 11 and May 15 and 18, Paloverde was
derated between B85 and 2173 MW due to the planned outaged the Imperial Valley

North Gila line Other factors affecting revenue adequaoyMaywere:

e ThroughoutMay, the PACI intertie accrued revenue shortfals it was intermittently
derated, totaling$280,000 The planned outage of th&able MountairVaca linefrom
May 6 through May 21 derated PACI td@ MW;then it was derated to Z00 MW in
the last week of the month due to the outage of the Trhogs Banodine and Captain
JackOlinda line sriescaps. Similarly, the SDGE_IMP branch group accrued deficiencies
on May 17 and 18when itwas derated to reflect various overlappingtages.

¢ On May 2, thessUMMITintertie experienced a shortfall of $27,000 as it wasatied to 45
MW to account forspring limitations

e On May 18 and 21, theELDORAD®tertie accrued deficiencies of $14,000 when it was
derated to reflectaforced outageof the CrystaiMcCullough line.

e On May 4, theCOTPIS@tertie was derated to 24 MW to account farplanned outage
of the Round MountairTable Mountain line.

e During the month, the NOB intertie accrued revenue surplus of $235,000 as it was
operating atnominal value, which was above the limit enforced in the release praufess
congestion revenue rightsHowever this constraint also accrued deficiencies of 0D
in three days of the montibecausei) on May 7 it was derated to,@83 MW for the
outage of the Big Eddgelilo line;jii) on May 28and 29it was derateddue to an outage
related to the Captain JaeRlinda line;and iii) on May 31it was derateddue to the
outage of the Celilo convente These shortfalls on this constraint werkilly offset with
the surplugs collected in other daygesulting in a net surplus on this constraint of
$166,000.
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June 2009

Figure8: Contributors to CRR Revenue Shortfall of $0.61 Million in June 2009
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Figure9: Contributors to CRR Revenue Surplus of $0.16 Million in June 2009
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FigurelO: Daily CRR revenue Adequacy by Transmission Elemehine 2009
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Revenue deficiencies were observed in 10 out of 30 dadythe month, with the major
deficienciesobservedon June 2, 9 and 27Reasons for revenue shortfalls and surpluses
include:

e On June 9, there was a deficiency of $186,000 when the IPPDCADLN branch group was
derated from 647 MW to 405 MW to account for the planned outaggiipment at
Intermountain

¢ During the monthPaloverde experiencerevenue surplus of $186,008 dayswith no
derates in place In contrast,on June ZPaloverde was deratetb 1,078 MW due to the
planned outage of the Devefalo Verde line, resulting in a shortfall $280,000.
Similarly, on June 22 Paloverde was derated, 482 MW due taa plamed outageof the
OlindaTracy line, with an associated shortfall of $85,000us, the surplus ceitted in
all other days on thigtertie was not sufficient to offset the shortfalls, resulting in a net
deficiency of $17800 onPalo Verde.

e The Humboldt branch group also produced revenue shortfalls on Jun&€He8source for
such shortfalls is the mismatch between the energy fland the equivalent CRRower
flows; whilepower flows in the integrated forward marketvere 43 MW, equivalent GR
power flows exceeded 100 MWs on this branch group. This was further compounded
with high shadow prices. The gap of power flows is driven byntineacies to accurately
modelthe conditions of this area.

e On June 1, the NOB intertie was derated to B0/ due to theplannedoutage of the
Sylmarconverter# 1. Then on June 8 NOB was derated again to 569 MW due to the
forced outage of theCelilo-SylmarCelilo onverters 3 and 4.The shortfall orthese two
days totaled $224,000In contrast, NOB accrued a revenue surplus of $221¢0hg
other days of the monttwhen it was not impacted by major deratethus, NOB had a
net revenue shortfall of $800in June In this case, the derating factor applied to the
overall system, which was applied to NOB as well, provided a fairly close balancing point
between surplus and shortfalls.

e TheCOTPISOtertie was derated to 25 MW on June 22 dueaplanned outageof the
OlindaTracy line, and this resulted in a shortfall of $2,5@h June 27 and 28, the PACI
intertie was derated to P67 MW to reflect the planned outage of the Round Mountain
Table Mountain line This created a shortfatin this intertieof $55,000,which was fully
offset by the surplus of $103,000 accrued on this intertie during the rest of the month,
resulting in a net surplus of $48,000his outage also drove the shortfafi $89,0000n
the Round Mountaifilrable Mountain line 1
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July 2009

Figurell: Contributors toCRR Revenue Shortfall of $8.Blillion in July 2009
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Figurel2: Contributors to CRR Revenue Surplus of $0Million in July 2009
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Figurel3: Daily CRR revenue Adequacy by Transmission Elenmehily 2009
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Revenue deficiencies were observed in six out of 31 days of the muurith the most
significant deficiencylwservedin July 26 on th&UMMITintertie, which was derated due to
planned limitations for summer.Although the SUMMITintertie also saw congestion and
accrued shdfalls in other days, thehortfall of July 26 was exacerbated by the highdsia
prices, exceeding $500/MWh dfvo hours. Other reasons affectingevenue adequacy
include:

e The Humboldt branch grouproduced revenue shortfallsThe source for such shortfalls
is the mismatch between thpower flows in the energy markeversus the equivalent
CRPpower flows; while poweflowsin the energy markeare about 43 MW, equivalent
CRRpower flows exceedd 100 MWs on this branch group.This was further
compounded with high shadow pricekat reacted $500/MWh in occasion. The gap of
power flowswasdriven by the intricacies to acrately modelin the CRR releasdke
conditions ofthis area.

¢ The $ver Peak intertie accrued deficiencies of $76 when it was derated to 10 MW in the
export direction on July 31 due tforced outage affecting th&ilver Peak line.

e Throughout the moth, revenue surpluses of $328,00 were collected on R&de as no
major derates were in effect for this intertie, with the exception of July 29 when it was
derated to 2612 MW to account for the outage of the Imperial ValMiguel line this
derate caued a revenue shortfall of $22,000.

e Similarly, congestion on NOB resulted in a revenue surplu$146,000 during the
month, with the exception of July 25 when the NOB intertie limit was derated to 0 MW
to reflecta planned outage of the Celd8ylmar caverters 1 and 2; this derate caused a
shortfall of $13,000.

e Revenue surplus was also observed on the Potrero transformer in mid July; thisewvas
result of having the equivalent CRR power flows with oppadifiection to actual power
flows. Thisimplies that congestion rents were collected on this element and that the CRR
entitlements on this constraint were actuallg charge, esulting in a total surplus of
$80,000.

e TheCASCADRHtertie accrued revenue surplus on July 31, the only day of the meitth
congestionon this element when it was derated to 0 MW in the export direction to
account for the outage d transmission lineWith this derate, no congestion rents were
collected on the intertie but at the same time CRRtitlementswere indeeda charge to
CRR holders, resulting in a net surplus gB8&MW.
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August 2009

Figurel4: Contributors toCRR Revenue Shortfall od 83 Million in August2009
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Figurel5: Contributors to CRR Revenue Surplus of $0.65 Million in August 2009
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Figurel6: Daily CRR revenue Adequacy by Transmission Elenmefstigust 2009
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Revenue deficiencies were observed1l out of 31 days of the monthwith the most
significant deficiency occurring iAugust 12 when the tinboldt branch group was binding
throughout the day.Two circumstances drove this deficiencyirdt, there was a systematic
mismatch between thg@ower flows of 43 MW in the energy markandthe equivalent CRR
power flows of over 100 MW.Secondly, these large gaps of transmission capacity were set
at high prices, reaching $500 on occasion. The large mismatch of power flows is mainly
attributable to the complexity to accurately model the Humboldt componeintsthe CRR
processes. On net, revenue deficiencies on Humboldt for August totaled $542,000, which
conformed 65 percent of all the deficiency experienced in AuguBther factors impacting
revenue adequacy were:

e During August 8 and 9, NOB was derated to 0 MW dweptanned outag®f the Celilo
Sylmar 1000kV DC Poles 3 and 4; this resulted in revenue deficiencies as ¢hereow
rents collected from the energy market that could be used to fund the €&@Rfements

e During Augustthe Silver Peak intertie experienced shortfathen it was derated to 13
MW, most of the shortfall on this intertie accrued on August 6 when the intertie limit
was further derated to 10 MW in both directionsrfmainterance of the Silver Peaiké;
furthermore, on that day this constraint cleared at shadow prioé®ver $400/MWh;
thus thederated capacityvas settled at high prices.

e During Augustthe Palo Verde intertie did not experienced major derates and this
resulted in a consistd surplus, totaling $428,000.
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September 2009

Figurel7: Contributors toCRR Revenue Shortfall of $8.02 MillionSeptember 2009
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Figurel8: Contributors toCRR Revenue Surplus of. $2Million in September 2009
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Figurel9: Daily CRR revenue Adequacy by Transmission Elenme&éptember 2009
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Revenue deficiencies were observedlis out of 30 days of the month, with the most
significant deficiencie®bservedbetween September 13 and 26Revenue deficiencies
accrued in this period mainly on the Palo Verde intertie. Starting on September 13, the Palo
Verde intertie was largely derateldy up to 50 percent due to the forced outage of the
North GilaHassayampa line For the rest of the monththe capacity on the Palo Verde
intertie fluctuated between 00 MW and 1000 MW due to overlapping planned and
forced outages this was inaddition to the forced outage of the ddsayampdNorth Gila
500KV line thatvas back in servica iSeptember 24 Overall, the deficiencyn this intertie
amounted to $7 million. Such revenue deficiencies occurred because with the derate on
Palo Verde, congestion rents were collected on less transmission capacitynparison to

the transmission capacity relead@sCRRsIn contrast, a revenue surplus of $163,000 was
collected on Paloverde outside the period of the forced outage.

e On September 9, the Eagle Mountd3hYTHHENne was out of service and thBLYTHE
intertie was derated to 0 MW in both direction8ecause it was derated to zeio both
directions this scenario was an open tie and prices should have been zeroed out.
However, price correction for this day did not occurretihe total shortfall on this day
was of $315,000.

e Through the latter half b the month, the Humboldt branch group experienced
congestion intermittently,accruing atotal shortfall of $221,000. Two ciramstances
drove this deficiency.Frst, there was a systematic mismatch between fimver flows
of 43 MW in the integrated forwa market versus the equivalent CRBwer flows of
over 100 MW. Secondly, these large gaps of transmission capacity were set at high
prices, reaching $500 on occasion. The large mismatch of power flows is mainly
attributable to the complexity to accuralg model theHumbobit componentsin the CRR
processes

e The NOB intertie experienced revenue deficiencies from September 21 through the end
of the month because it was derated tg0B1 MW to account for the planned outage of
the Celilo converters 1 and &nong other elements.

¢ Revenue deficiencies also accrued on the SIMBE branch group in the last days of the
month when this branch group was derated to account for the outage of the Imperial
ValleyNorth Gila line, among other system conditions.

e Defidenciesalsoaccrued on theeLDORAD{@Dtertie from September 14 through the end
of the month as it was derated to account for the overlapping of planngdgasof the
NavajeMoenkopi ®ries compensator, the Serranvalley and the North Gia
Hassayampa lgs.

e TheSUMMITintertie accrued deficiencies on September 27. This intertie was derated in
September tdb0 MW in the import direction due to limitations in place for summer
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e The MEADmarket scheduling point experienced a revenue surplus of $1 million
during the month as the capacity associated withngestion revenue rightexisting
rights was always below the capacity released in the energy market

The PARKEMRtertie experienced a surplus whetongested on September 22; such a
surplus occurred becausehe capacity released in the energy market was above the
capacityused in the release afongestion revenue rightand the capacity set aside for
existing rightssimila scenarios held for other market scheduling limits.
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October 2009

Figure20: Contributors toCRR Revenue Shortfall of $0.8 MillianOctober 2009

B SUMMIT_ITC

m DRUMDTCH2TAP 115KV Lil
I PARDEES.CLARA 230KV Lit
B COTPISO_IT
EELDORADO_I1

= BARREEWIS_NC

@ PACI_ITC

@ E.NICOL:BIO OSO 115KV Lir
O BRNSWKFDTCH2TAP 115kV Lil
01042543 NG1

O Other

Figure21: Contributors toCRR Revenue Surplus of $1.65 MilliarOctober 2009
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Figure22: Daily CRR revenue Adequacy by Transmission Elenme@ttober 2009
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Revenue deficiencies were observed.ihout of 31 days of the month.h& most significant
deficiencieswere observedn October 3, 17 and 18From October12 through the end of
the month, the SUMMITintertie was intermittently derated to either 0 W or 60 MW in
the import direction due teeither aplannedoutageof the PeaseéRio Oso capacitor bank or
the plannedoutageof the DrumRio Oso. This resulted in colleting either limited rents or no
rents on this intertie, while at the same timengestion revenue righteeleasedin the
various CRR processes had td b#l settled at norzero prices This intertie accrued a net
shortfall of $245,000 during OctobeiThe former outage may have also play a role in the
deficiencies of $236,000 accrued on the Druabtch2tap line as the transmission
configuration changed ithe area and soid the shift factors that defined the power flows
on this transmission line, creating a mismatch between the capacity released through CRRs
and the actual flows of thentegrated forward market Other sources for revenue shortfalls
and supluses include:

e The PardeeSanta Clardine was congested and accrued deficiamsxon November 13
due to the outage ofa planned outage of thesanta Clara Vincent line; this created a
change in the transmission configuration and affected the flows @nRhardeeSanta
Clara line, creating a mismatch between the capacity releasedongestion revenue
rights and the actual capacity availaloethe energy market.

e On October 3, theCOPTIS@ntertie was derated to23 MW due to the overlappingf
three outages This createda shortfall of $115,000 as less transmission capacity was
available in the energy market in comparisam the capacity released as congestion
revenue rights Outages that affected this intertie were also accommodated in the
network model used in the CRR monthly process for October by means of grorat
derates The inclusion of the outages in the CRR model, however, does not guarantee
that revenue adequacy will be attained in every day of the outage period because the
extent andduration of outages affecting the energy market vary over time, while the
same outage are modeled with a single value for the whole month in the CRR market
The expectation with proata derates is, in contrast, that deficiencies in some days will
be offset by surpluses in other days, helping to attain an overall adequawever,
congestion did not occur on this intertie during the month to help balance the shortfall
that occurred on Octobe3.

e Since October 12 through the end of the month, tHeDBRAD@tertie was derated to
different levelsto account for different outages such as the planned outagkshe
NavajeWestwing line irconjunctionwith Hdorado-Moenkopi line series.

e Throughoutthe month, the PACI intertie was derated at differdetels to accommodate
various different transmission outage3hese derates created a net revenue shortfall of
$42,600

e Between Octobe® and 12, the Rar Corners scheduling limit was derated to 840 MW
due to ISO resource limitationJ his deratecreated a shotfall of $14,000
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On October 7the NOB intertie was derated by over 50 percent of its capalig/to the
planned outage of the Celilo Convert&snd 4

During the month,Paloverdeexperienced revenue surplus as it was not affecbsd
outages with the exception othe last hours ofOctober 17 and 18henit was derated
by up to 40 percento reflect the outage related to the Imperial Validyorth Gila 500 kV
line that was overlapping with outages of the Serraraley 500 kV and Najo-
Westwing lines.The deficiency of $140,0a0at accrued on October 17 and 18 was fully
offset with the surplus of $1.22 million collected throwgh the month

The MEADmarket scheduling point experienced a revenue surplus during the month as
the capacitydefined as congestion revenue rightsnd existingtransmissionrights was
always below the capacity released in the energy market

Power fows on Path26 from Oct 19 ribugh the endof the monthwere much higher
than the equivalentCRRpower flows; indeed, the equivalent power flows of congestion
revenue rightswere inopposite directionin some instancesf the power flows of the
energy market Thisflow reversal implied that money wasctuallycollected from CRR
entitlementsand added to the congestion rents.
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November 2009

Figure23: Contributors toCRR Revenue Shortfall $4.22 Million in November 2@9
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Figure24: Contributors toCRR Revenue Surplag$1.08Million in November 2@9
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Figure25: Daily CRR revenue Adequacy by Transmission Elenmelbovember 2009
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Revenue deficiencies were observed in all daysthe month with the exceptionof
November 11, 15, 26 and 30’he most sigificant deficiencies accrued dhe SC_PCT_IMP
branch group On November 11, the ISO began enforcing the SCE_PCT_IMP branch group
This limit ensures that SCE imports do eateed 60 percent of its loadSince April 1
through October 22, system conditions were such that the SCE import limit was not
exceeded Therefore, no actions were necessary to ensure that the limit was honored
However, as of October 22, conditions wesuch that it was necessary to perform an
increased level of exceptional dispatch to maintain the 4tgaé imports within the limit

As of November 11, the ISO began enforcing the import limit in the energy market so that
the ISO congestion related tdis limit was managed through the market optimization
Since this limit was not previously in place, it could not be captured and, hence, enforced in
the congestion revenue rightharket. With this limit not being enforced, CRRs were over
released in theCRR markets For this reasonwhen the SCE_PCT_IMP branch group
experienced congestion in the energy market, revenue deficierdice®ccur such as the
case of the deficiencies accrued this interface durindNovember. Other contrbutors to
revenue ingequacy were

e Through the first half of the monttg revenue shortfall of $0.975 million accrued on the
SUMMITintertie while it was derated to 0 MW in the import direction due the
planned outageof the DrumRio Oso line With this derate no congestion rents were
collected in the energy market on this intertie, but CRR payments were still settled on the
transmission capacity released as congestion revenue rights

e The Four Corners market schedulituigpit was derated by 50 percent of its capacity to
account for the forced outage of the Four Corners 1AA baiitk, shacbw prices as high
as $90/MWh accruinga revenue deficiency of $0.67 millidmring November 1 and.3

e OnNovember 5the BLYTHIntertie limit was derated to 0 MW in both directions due to
the planned outagegpprovedfive day beforg of the Mountain Eagl®lythewhile there
were about 205 MWs of CRRs sadltlat this point at shadow prices that on occasion
exceecekd the $300/MWh.

e The Humboldt branch group also produced revenue shortfallfie source for such
shortfalls is the mismatch between tlegjuivalent powerflows congestion revenue rights
of over 100 MW and the powdtows of the energy markebf 43 MW. This was further
compounded with high shadow pricesf this constraint reaching $00/MWh in
occasion. The gap gwer flows is driven by the intricacies to accurately model the
conditions on this area.

e The DRUMDTCH2TARNne accrued shortfalls on Novembas the powerflows on this
line were affected by theplanned outage of the DrurRio Oso line, which created a
mismatch of power flows between the energy market and the equivalent @R\er
flows. Similarly,La Fresalinsonexperiencedcongeston and accrued shortfalls because
its flows were affected byhe planned and forced outages of/o transmission lines in
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the area When there is an outagef transmission elementshe nearby elementsnay
be affected as changes in the shift factors wilréiected in surrounding elements.

TheNOBintertie wasderated to 568 MW betweeiNovember 9and November30 due to
the forcedoutage of the Celilo ConverterswWith the derate of over 50 percent of its
capacity, a shortfall of $121,000 was collectedlus intertie.

A planned outage of the Los BaAdgway imposed a limit of 300 MW on Path15 during
November 12 and 13, creating a revenue shortfall of $100,000.

The combined outages of therges compensators of the NavajGrystal and the Navajo
Westwig linescreated a derate on thELDORADOtertie from November 16 through
November 30; this ulted ina netrevenue defi@ncgy of $93,000.

PACI was derated t0,9433 MW on November 19 to account for the pheal outageof
the dinda-Tracy line, in conjunctionwith other outages occurring at that time This
resulted in a revenue deficiency of $36,000.

On November 25, deficiencies accrued on the Los Banos Natith groupdue to the
planned outage of the Los Bandssla line With this outage the equivalent power
flows of congestion revenue rightsvere higher than the limit of this transmission
interface in the energy market, resulting in a shortfall of $25,000

The SDGE_IMP branch group accrued deficiencies on November 8 due to the impact of
the planned outage cd transmission line

Throughout the montHPaloverde wamildly impacted by outages, having its full capacity
available and resulting in revenue surpluses of $623,008ly on November 8 (derated

to 2,462 MW for the outage o& transmission ling and on November 19 (derated to
2,482 MW for the outage odnother transmission line Paloverde accrued deficiencies of
$104,000 that were fully offset with the surpluses, resulting in a net surplus on Paloverde
of $519,000 The deratirg factor applied throughout the systefor this month which
alsoapplied toPaloverde, resulted in a revenue surplus.

During November, revenue surpkswere observed orthe MEADintertie, and MEAD
and WSTWGMEAD scheduling lenithen the transmission apacity fromcongestion
revenue rightsand existingtrransmissionrights were below the capacity released in the
integrated forward market

Overall, there was sufficient capacity in the energy market on Path26 to exceed the
capacity releaseds congestiorrevenue rightsindeed on November 4, 11, 12 and 14,
the equivalent flows frontongestion revenue rightsere opposite to thgpower flows of

the energy marketwhich represented a charge to CRR holders and further increased the
congestion revenues.
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December 2009

CRR Revenue Adequacy

Figure26: Contributors toCRR Revenue Shortfalt $6 Million in December 2010
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Figure27: Contributors toCRR Revenue Surplag$0.25 Millionin December 2010
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Figure28: Daily CRR revenue Adequacy by Transmission Elenmebecember 2009
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Revenue deficiencies were observed in 16 days the moftle SCE_PCT _IMP branch group
was the main contributoto revenue deficiencies in Dember. Most of that deficiency
accruedon December 7 This constraint was recently enforced in the energy mark#fith

a lookingahead timeframe for releasingongestion revenue rightshowever, this same
constraint had not been enforced in the releasecohgestionrevenue rightfor December
Having a less restrictive release of transmission capatithe congestion revenue right
market exposes the market to revenue deficienciedt is worth mentioning that not
enforcing this branch group in tr@ngestion revenue rightsiarkets may or may not result
in revenue deficiencies, but enforcing it in tbengestion revenue right markeliminates a
systematic gap that exposes the market to revenue deficiendi@ker drivers for revenue
shortfalls andsurplusesn Decembeinclude:

e December 9 also saw marked shortfalls whbe Palo Verde intertie was derated to
1,440 MW due to the forced outage of the North GHassayampa lineThrouglout the
rest of themonth, the Palo Verde intertie was bindingduently and collected surpluses
in the amount of $313,000vhich partially offset the revenue deficiency of $1 million of
December 9.

e ThelaFresaHinsonline was binding in the first halffahe month and also on December
and 28, accruing revenugeficiencies Congestion on this transmission line was affected
by therecurrentplanned outages of two transmission lines in the nean®aa

e On December 8 and 9, deficiencies accrued on Los Banos INartbh groupdue to the
planned outage of the Midey-Gates line

e The BarreLewis line experienced congestion on December 21 and resulted in marked
deficiencies; this was affected by the planned outaga tthnsmission line

e On December 9 and 10 thdissionPotrero Ine accrued revenue deficienciesdagise
the gap between theenergymarket flows andthe equivalent CRR powdlows was
priced at$500

e TheELDORAD@tertie accrued shortfalls on December 20 as it was derateg8@MW
dueto the planned outage of the CrystilcCullough line; this intertialso experienced
shortfalls on December @/hen it was also derated due to th@lannedoutage of the
SerranaValley ine.

e On December 7, 10and 11, the nomogram 105130NGexperienced congestioand
accrued shortfallsthis nomogram was created to account for the forced outagea of
transmission line

e On December 20, Four Corners was derated to 840 M to resource limitations
resulting in a shortfall of $104,000.
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On December the SUMMITintertie was derated to zerdn the import direction due to
the outage of the DrunRio Oso lineThis caused revenue deficiency of $37,000

The ADLANTQP intertie accrued deficiencie$ $2,700 on December 3 because it was
derated to account for the outage éfdelanteRinaldi line.

CRR revenue spius on both Mead intertie and th&PPDCADLN branch group is due
mainly to less transmission capaditythe form ofcongestion revenue righsnd existing
transmission rights waseleasedin comparison to the capacity released in the energy
market Similar profile held for Parker intertie Deember2, 3, 9 andl1.

On December 14, the equivalent CB®ver flows on the Humboldt transformemwere
indeed opposite to the energy flows and thasngestion rents were collected and also
CRPRentitlements werea charge to participants, which resulted in a surplus.
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January 2010

Figure29: Contributors toCRR Revenue Shortfalt $5.79 Millionin January 2010
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Figure30: Contributors toCRR Revenue Surplag$0.21 Millionin January 2010
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Figure31: Daily CRR revenue Adequacy by Transmission Elenmefanuary 2010
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