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Introduction 

The California Independent System Operator (ISO) successfully launched its new market on 

April 1st, 2009.  Both the day-ahead (DA) and real-time (RT) submarkets are based on the 

use of locational marginal prices.  The locational marginal pricing approach is based on the 

theory of spot pricing and is the natural extension of the classical market equilibrium 

theory.  Locational marginal prices reflect 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 LMP-based market is that all operational 

decisions are made by an independent system operator and that energy is traded at 

locational marginal prices.  As a by-product 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 

LMP-based markets is a transmission rights market.  At the California ISO markets, the 

energy market is supplemented with a congestion revenue rights (CRR) market.  CRRs are 

financial instruments that the ISO has put in place to provide participants a means to 

manage the variability of congestion charges that arise under the congestion management 

protocol of the integrated forward market (IFM).  Congestion Revenue Rights hedge only 

congestion costs but not losses costs.  Also, only congestion costs from the integrated 

forward market are covered with congestion revenue rights.  

 

A congestion revenue right is defined by i) a 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 (TOU): on- and off-peak.  The time-of-use definition is consistent with the WECC and 

NERC guidelines.  The life term of congestion revenue rights can be one calendar month, 

one calendar season, or a season valid for 10 years.  There may also be congestion revenue 

rights associated with merchant transmission that 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 released on a seasonal basis during the 

annual processes.  In annual allocations, participants can be entitled to both short-term (ST) 

and long-term (LT) congestion revenue rights, according to the rules described in the 

Business Practice Manual for congestion revenue rights and the Tariff.  In the annual 

process, up to 75 percent of the transmission capacity is released.  The remaining 25 

percent of the capacity is released in the monthly processes.  Although two types of 

products can be found in the ISOΩǎ CRR market: obligations and options; only obligation 
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CRRs are released in allocations and auctions.  The allocation and auction processes release 

as much transmission capacity as is determined by the simultaneous feasibility of all CRR 

portfolios.  Even though market participants can nominate up to certain volume of CRRs, 

there is no guarantee that all of their nominations can be allocated, due to the simultaneous 

feasibility constraint. 

 

Obligation-type congestion revenue rights can be obtained through either annual or 

monthly allocations or auctions.  Entities with load-serving obligations are generally entitled 

to receive congestion revenue rights at no cost in the allocation process.  The maximum 

volume of CRRs for nomination is determined by the load serving entities (LSEs) historical 

load, and the CRR paths they can nominate are restricted by a predefined set of sources and 

sinks.  Sources can be generators, trading hubs and scheduling points.  Sinks are restricted 

to default load aggregation points (LAPs), Sub-LAPs, custom LAPs and scheduling points 

external to the LSEs areas. 

 

The 2008 annual process, run in 2007, released 2008 seasonal short-term congestion 

revenue rights and 2009-2017 long-term congestion revenue rights.  With the launch of the 

new market on April 1, 2009, only 2009-2017 long-term congestion revenue rights for 

seasons two through four of this release materialized.  The 2009 annual process, run in 

2008, released 2009 short-term congestion revenue rights for seasons two to four, and 

2010-2018 long-term congestion revenue rights for all four seasons.  In December 2009, the 

ISO completed the 2010 annual process with the release of 2010 short-term congestion 

revenue rights and 2011-2019 long-term congestion revenue rights for all four seasons.  

Furthermore, each monthly process has run approximately one month ahead with two 

allocation tiers and one auction round to release monthly congestion revenue rights for 

each time of use since April 2009. 

 

This report provides an analysis only on revenue adequacy of congestion revenue rights 

for the period of April 1, 2009 through March 31, 2010.  For 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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Day-Ahead Congestion Rents 

Congestion rent is a by-product of using locational pricing to trade energy and stands for the 

market surplus collected by the ISO when congestion arises.  This surplus is obtained from 

the basic principle of using and pricing scarce transmission.  From a settlements perspective, 

congestion rents are defined as the difference between congestion charges from demand 

and exports, minus congestion payments to generation and imports.  With the new market 

design, ancillary services can also compete for transmission capacity over inter-ties.  If 

ancillary services are provided through a congested inter-tie, then ancillary services also 

have to pay for congestion, contributing to congestion rents.   

 

For each hour of the integrated forward market, demand and exports are charged the 

scheduled MW times the marginal congestion component (MCC), and supply and imports 

are paid the scheduled MW times the MCC.  The marginal congestion component is at the 

applicable Pnodes, APnodes or scheduling points.  The monthly congestion rents shown in 

Figure 1 in blue bars are computed as the sum of hourly congestion rents across all hours of 

the day, for all days in a month. 

 

Figure 1:  Monthly Congestion Rents  
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Congestion rents may be used as an indicator of the level of congestion in the market.  

Furthermore, congestion rents are used to fund any CRR entitlements1.  Figure 1 shows the 

available congestion rents from the IFM that can be used to fund CRRs. As congestion rents 

are correlated to the congestion experienced in the transmission system, outages ςplanned 

                                                             
1
 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 processes have a direct impact on the amount of 

congestion rents collected, such as the cases of September through December when forced 

derates on Paloverde, combined with the enforcement of the brand-new SCE_IMP branch 

group, drove congestion rents higher in the integrated forward market.  During the first year 

of operation with the LMP-based market, congestion rents in the integrated forward market 

totaled $141 million.  
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CRR Revenue Adequacy 

The requirement to maintain revenue adequacy is the main factor that limits the number of 

congestion revenue rights released through allocations and auctions, and it means simply 

that there should be sufficient congestion rents emanating from the integrated forward 

market to pay all of the congestion revenue right entitlements.  Theoretically, and under 

certain assumptions, such as the use of the same transmission configuration in both the 

congestion revenue right and energy markets, revenue adequacy may be guaranteed when 

releasing congestion revenue rights with using a simultaneous feasibility test.  The ISO's 

market for congestion revenue rights uses a simultaneous feasibility test in each of the 

various release processes -allocations and auctions- to ensure, to the extent possible, the 

appropriate number of CRRs is released.   

 

In real-world markets, and based on the inherently changing nature of the transmission 

system configuration, however, the theoretical assumptions to guarantee revenue 

adequacy at every single hour may not be possible to fulfill without overly restricting the 

number of congestion revenue rights released.  The congestion revenue right market is a 

forward-looking market, and by the time the CRRs are released some outages are not 

known and, therefore, cannot be modeled explicitly in the network used in the 

simultaneous feasibility test.  Hence, shift factors used in the congestion revenue right 

market may be different to the ones actually used in the energy market, which may lead to 

revenue deficiencies.  For instance, the annual processes release congestion revenue rights 

as far as one year ahead and, consequently, even planned outages may not be known by the 

time congestion revenue rights are released.  Although the ISO's energy market is based on 

an AC-based model, the congestion revenue right market is based on a direct-current 

model.  This simplified model is obtained by following the well-known linearization of the 

power flow expressions. 

 

Variables to Control CRR 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 impact the 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 the start of the processes may 

ōŜ ƳƻŘŜƭŜŘ ƛƴ ǘƘŜ ƴŜǘǿƻǊƪ ŦƻǊ ǘƘŜ ǎŜŀǎƻƴ ƛƴ ǿƘƛŎƘ ǘƘŜ ƻǳǘŀƎŜ ƻŎŎǳǊǎΦ  ¢ƘŜ L{hΩǎ ƳƻƴǘƘƭȅ 
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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 that participating 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 30-day rule provides a critical mechanism 

for the ISO to account for significant 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 adjustments to the release of congestion revenue 

rights with the intention of aiming for revenue adequacy based on feedback from the prior 

ƳƻƴǘƘǎΩ ǇŜǊŦƻǊƳŀƴŎŜΦ  !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ǘƘŜ L{h ƛǎ ǘǊȅƛƴƎ ǘƻ ŜƴǎǳǊŜ ǊŜǾŜƴǳŜ ŀŘŜǉǳŀŎȅ 

without adversely affecting the quantity of congestion revenue rights released.   

 

This rule came in effect 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 ISO 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 with pro-rata derates to reflect the portion 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 30-day rule, such as unscheduled outages, cannot be explicitly reflected in 

the CRR release process.  To account for the likelihood of unscheduled outages, the monthly 

CRR process employs a global derating factor which reduces the system-wide transmission 

capacity available in the release process and thereby limits the number of congestion 

revenue rights released.  For the month of April and in lieu of the 30-day 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 10 percent, 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 time 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 accruing 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) Calculating Operating Transfer Capability 

Both the annual and monthly CRR full network models (FNM) 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 day-to-day and hour-to-hour, yet only 

a single 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 yield 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 
available from the integrated forward market are sufficient to cover the net payments to 
CRR holders.  On one side, when congestion arises in the integrated forward market 
congestion rents are collected.  These congestion rents are the market surplus resulting 
from pricing scarce transmission at locational marginal prices.  On the other side, the 
congestion revenue rights released through the CRR markets are funded with such 
congestion rents.  As congestion rents are collected only on transmission elements 
experiencing congestion, it is also possible to determine equivalently how many CRRs were 
paid on these same transmission elements, and then determine the level of revenue 
adequacy by each transmission element that experienced congestion.  In order to better 
understand this relationship, three concepts 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 dual (prices) variables holds at optimality2: 

 
      (1) 

 
Where  g is the vector of supply resources, d is the vector of demand resources, MCC is 

the vector of marginal congestion prices, µ is the vector of shadow prices for the set of 
transmission constraints enforced in the  market, p stands for the vector of power injections 
throughout the system,  is the matrix of shift factors for all transmission elements enforced 
in the system; the product  is therefore the vector of power flows of the transmission 
elements enforced in the integrated forward market.; the symbol  stands for the inner 
product of vectors.  The first term quantifies congestion rents as the 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 elements at the nodal 
level, the first term yields the congestion rents accrued on a given period, say, a day, 

 

     (2) 

 
Alternatively, congestion rents can be defined in terms of congested transmission 

elements with the second term as follows: 
 

        (3) 

 
where the index i stands for nodes in the system, the index k stands for transmission 

elements, and the index t stands for hours. 

                                                             
2 This is a mathematical relationship well-known in the technical literature of electricity markets and it is derived 

from the first-order (Karush-Kuhn-Tucker) optimality conditions of a dispatch problem based on locational marginal 
pricing. 
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Expression (2) is the formula used for settlements of congestion for the integrated 

forward market. Expression (3) is the equivalency expressed in terms of the transmission 
elements congested in the system.  When a transmission element is congested, µ is nonzero 
and congestion rents may or may not be collected on such a congested element. 

 

Marginal Congestion Prices 

Given the principles of locational marginal pricing, an LMP is defined by three marginal 
components: energy, congestion and losses; i.e., 

 
        (4) 

 
As the focus of this analysis is on congestion revenue rights, only the congestion 

component is of interest to this the discussion. Disregarding losses, the locational marginal 
price can be further defined as follows: 

 
,      (5) 

 
where i˅,k is the shift factor for transmission element k at node i, and quantifies the 
contribution to the power flow of transmission element k of a 1 MW power injection at 
node i.  This expression refers to the fact that the marginal congestion price at node i is 
composed by the contributions of the various elements experiencing congestion.  That is, 
the congestion cost of a congested transmission element is distributed throughout the 
ǎȅǎǘŜƳΩǎ ƴƻŘŜǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ŜŀŎƘ ƴƻŘŜ ǘƻ ǘƘŜ Ŧƭƻǿ on the congested 
element. 

 

CRR Entitlements 

Congestion revenue rights are settled at the hourly marginal congestion components of the 
integrated forward market.  The settlement for a congestion revenue right going from 
source i to sink j in a given time period is defined as 

 

      (6) 

 
where  ̱ is the MW quantity of the CRR defined between source i and sink j;  ̞ is the 
congestion revenue collected by holding the CRR; this revenue can be either a CRR payment 
or a charge to its holder depending on the direction of the price differential. 

 
Using the concept of linearized DC power flows, each source-to-sink congestion revenue 

right can be decomposed into two equivalent transactions: one transaction defined with an 
injection (for the negative MW quantity of the CRR) from the source to the slack node and 
another as a withdrawal for the same (but 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 reflect the source-to-sink CRR.  The concept 
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of linearized power flows is used here because the CRR market is also built upon this 
concept3.  Therefore, the total CRR entitlements followed by settlements for a period, say a 
day, can be defined in terms of one-point transactions as follows: 

 
        (7) 

 
By using the definition of the marginal congestion component, Expression (5) is 

introduced into Expression (7) to attain the following relationship 
 

      (8) 

 
Rearranging the summations yields the following expression 
 

    (9) 

 
The terms in brackets are simply the equivalent power flows of the CRRs if the financial 

bilateral transactions (supply-to-demand) represented by the source-to-sink CRRs were 
actually implemented in the energy market.  Notice that the shift factors are the ones 
obtained from the actual integrated forward market, while the MW quantities of the CRR 
definitions are actually the quantities released in the CRR market.  From another point of 
view, Expression (9) allows us to quantify the CRR entitlements by each transmission 
element k that is congested in the integrated forward market; this expression is equivalent 
to Expression (6) which is defined at the nodal level and implemented in the settlement 
process. 
  

                                                             
3
 It is important to mention, however, that the integrated forward market accounts for losses while the concept 

of linearized power flows does not. 



Market Services ɀCalifornia ISO  CRR Revenue Adequacy 

MS/MP/G. Bautista Alderete  Page 17 of 83 

 

Components of CRR Revenue Adequacy 

CǊƻƳ ŀ ǎŜǘǘƭŜƳŜƴǘǎΩ ǇŜǊǎǇŜŎǘƛǾŜΣ revenue adequacy of congestion revenue rights is 
determined as the difference between the available congestions rents collected from the 
integrated forward market and the CRR entitlements paid to CRR holders.  From Expressions 
(2) and (6), revenue adequacy, , from a settlements perspective can be stated as: 

 

     (10) 

 
Based on previous derivations and using Expressions (3) and (9), revenue adequacy can 

also be defined in terms of transmission element, 
 

      (11) 

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

      (12) 

 
The elements in brackets of Expression (12) define CRR revenue adequacy in MW 

quantities as the difference between transmission capacity released in the integrated 
forward market and the transmission 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 the congestion revenue right markets which implies that 
the same transmission configuration (topology but constraints as well) existed in both 
markets. 

 
!ƴ ŜȄǘǊŀ ŦŜŀǘǳǊŜ ƻŦ ǘƘŜ L{hΩs congestion market is the consideration of existing rights, 

for which exemptions of congestion charges are in place.  Mathematically, revenue 
adequacy is defined as available congestion rents less CRR entitlements, where the available 
congestion rents are simply the collected congested rents less exemptions pertaining to 
existing rights.  The exemptions for existing rights can be easily accommodated within 
Expression (12) as power flows with opposite direction to the actual flows to reflect the fact 
that existing rights reduce the available congestion fund; i.e., 

 

    (13) 

 
This effectively reflects the reduced the transmission capacity on which congestion rents 

are collected, where  is the nodal schedules associated with existing rights in the 
integrated forward market.  

 
Expression (13) provides the means to identify CRR revenue adequacy by each 

transmission element and has been used for this report to analyze the transmission 
elements that accrued either revenue surplus or revenue shortfall during the first year of 
operation, as detailed in the following subsections.  With this metric, the identification of 
the transmission elements driving systemic shortfalls or surplus, as well as their extent, is 
straightforward.  
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Since this metric is computed for each transmission element using the shadow prices of 
transmission constraints while actual settlements are carried out at the nodal level, several 
post-processes that affect nodal prices had to be converted into an equivalent effect on the 
metric for transmission elements as follows: 

 

 Not only congestion revenue rights can be defined with Pnodes but also with APnodes 
such as DLAPs and Trading Hubs.  The CRR power flows computed using shift factors 
need to have injections at the underlying nodes, though.  All congestion revenue rights 
defined at aggregated points, hence, were disaggregated into its constituent nodes.  
Similarly, multi-point congestion revenue rights were decomposed into point-to-point 
congestion revenue rights. 

 

 Price corrections.  When a correction for a locational marginal takes place, the marginal 
congestion component may be altered.  However, as CRR flows are defined by for each 
transmission element with the corresponding shadow prices, the corrected shadow 
prices also had to be used in the computation of the metric, when applicable, to 
accurately reflect any price change. 

 

 Disconnected nodes.  Congestion revenue rights are released utilizing certain 
transmission configuration.  In some instances, however, a node used in the definition of 
a congestion revenue right may become disconnected within the integrated forward 
market.  The ISO currently has a process in place to determine a placeholder price for 
disconnected nodes using a replaced node.  The replacement process identifies the 
electrically closest node to the original and disconnected node and uses its price.  As the 
metric under discussion resembles the CRR power that would flow if the congestion 
revenue rights materialized, the process for disconnected nodes is also captured in the 
computation of this metric by effectively assigning the power injections and withdrawals 
of the disconnected node at the replaced node instead.  This in particular may impact 
revenue adequacy as the power flows of congestion revenue rights modeled with the 
replaced node may no longer be within transmission limits. 

 
The following subsections present the analysis on revenue adequacy of congestion 

revenue rights for each calendar month based on the metric just derived.  For each month, 
the revenue shortfalls and revenue surpluses are explicitly identified.  A daily profile of 
revenue adequacy broken out by transmission element is also provided. 
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April 2009 

 
Figure 2:  Contributors to CRR Revenue Shortfall of $5.16 Million in April 2009 
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Figure 3:  Contributors to CRR Revenue Surplus of $1.26 Million in April 2009 
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Figure 4:  Daily CRR Revenue Adequacy by Transmission Element in April 2009 

-$1.05

-$0.90

-$0.75

-$0.60

-$0.45

-$0.30

-$0.15

$0.00

$0.15

$0.30

1
-A

p
r

3
-A

p
r

5
-A

p
r

7
-A

p
r

9
-A

p
r

1
1

-A
p

r

1
3

-A
p

r

1
5

-A
p

r

1
7

-A
p

r

1
9

-A
p

r

2
1

-A
p

r

2
3

-A
p

r

2
5

-A
p

r

2
7

-A
p

r

2
9

-A
p

r

R
e

v
e

n
u

e
 A

d
e

q
u

a
c

y
 (

M
il

li
o

n
s

)

PALOVRDE_ITC PLACER-FLINT J1 115 kV Line 1 HUMBOLDT_BG ELDORADO_ITC

HNTRS PT-MARTIN C 115kV Line PACI_ITC SDGE_CFEIMP_BG SOBRANTE-SOBRANTE 230kV XF

BLYTHE_ITC Other  
  



Market Services ɀCalifornia ISO  CRR Revenue Adequacy 

MS/MP/G. Bautista Alderete  Page 20 of 83 

 

April experienced revenue shortfalls in 24 days.  The most significant deficiencies were 
observed on the Palo Verde intertie during April 14 and 16, totaling $1.72 million.  In these 
days, Palo Verde was derated to 1,760 MW due to a planned outage of the Devers-Palo 
Verde line.  Other factors impacting revenue inadequacy were: 

 

 Between May 13 and May 27, the PACI intertie accrued revenue shortfalls of $314,000 as 
it was derated at different levels overtime to account for various overlapping outages.  

 

 The Humboldt branch group also produced revenue shortfalls during the first three 
weeks of the month.  The source for such shortfalls is the mismatch between the 
energy-market flows versus the equivalent CRR power flows; while energy flows were 
43 MW, equivalent CRR power flows exceeded 100 MWs on this branch group.  This 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. 

 

 On April 27 and 28, the BLYTHE intertie was derated to 0 MW due to a forced outage of 
the BLYTHE station, and this created a revenue shortfall of $237,000.  Having this 
intertie derated to zero results in no congestion rents collected on this element, but on 
the other hand there were still CRR payments to settle.  This was further compounded 
with shadow prices as high as $700/MWh. 

 

 The ELDORADO intertie accrued deficiencies of $234,000 on April 4 and 5 when it was 
derated due to a planned outage of the Navajo-Crystal line.  Similarly, the SDGE_IMP 
branch group was derated on April 19 due to overlapping transmission outages, and 
experienced a shortfall of $136,000. 

 

 Since the beginning of the month through April 25, the IPPDCADLN branch group was 
derated to 405 MW in the import direction due to the outage associated with the 
Intermountain-Adelanto line.  This resulted in a net shortfall of $3,800. 

 

 On April 16 and 17, the COTPISO intertie accrued deficiencies of $174 as it was derated 
to 25 MW to account for the planned outage of the Table Mountain-Vaca line. 

 

 During April, the NOB intertie was not affected by outages and, thus, was not derated, 
resulting in a revenue surplus. 
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May 2009 

 
Figure 5:  Contributors to CRR Revenue Shortfall of $5.16 Million in May 2009 
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Figure 6:  Contributors to CRR Revenue Surplus of $1.26 Million in May 2009 
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Figure 7:  Daily CRR Revenue Adequacy by Transmission Element in May 2009 
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During the month of May, 19 days experienced revenue shortfalls. The PALOVRDE intertie 
was the main contributor to revenue deficiencies, totaling $2.81 million between May 2 and 
18.  Between May 2 and 6, Paloverde was derated to 1,760 MW for the planned outage of 
the Devers-Palo Verde Line; between May 8 and 11 and May 15 and 18, Paloverde was 
derated between 1,885 and 2,173 MW due to the planned outages of the Imperial Valley-
North Gila line.  Other factors affecting revenue adequacy in May were: 
 

 Throughout May, the PACI intertie accrued revenue shortfalls as it was intermittently 
derated, totaling $280,000.  The planned outage of the Table Mountain-Vaca line from 
May 6 through May 21 derated PACI to 2,400 MW; then it was derated to 2,700 MW in 
the last week of the month due to the outage of the Tracy-Los Banos line and Captain 
Jack-Olinda line series caps.  Similarly, the SDGE_IMP branch group accrued deficiencies 
on May 17 and 18, when it was derated to reflect various overlapping outages.  

 

 On May 2, the SUMMIT intertie experienced a shortfall of $27,000 as it was derated to 45 
MW to account for spring limitations. 

 

 On May 18 and 21, the ELDORADO intertie accrued deficiencies of $14,000 when it was 
derated to reflect a forced outage of the Crystal-McCullough line.  

 

 On May 4, the COTPISO intertie was derated to 24 MW to account for a planned outage 
of the Round Mountain-Table Mountain line.  

 

 During the month, the NOB intertie accrued revenue surplus of $235,000 as it was 
operating at nominal value, which was above the limit enforced in the release process of 
congestion revenue rights.  However, this constraint also accrued deficiencies of $70,000 
in three days of the month because: i) on May 7 it was derated to 1,083 MW for the 
outage of the Big Eddy-Celilo line; ii) on May 28 and 29 it was derated due to an outage 
related to the Captain Jack-Olinda line; and iii) on May 31 it was derated due to the 
outage of the Celilo converter.  These shortfalls on this constraint were fully offset with 
the surpluses collected in other days, resulting in a net surplus on this constraint of 
$166,000. 
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June 2009 

 
Figure 8:  Contributors to CRR Revenue Shortfall of $0.61 Million in June 2009 
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Figure 9:  Contributors to CRR Revenue Surplus of $0.16 Million in June 2009 
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Figure 10:  Daily CRR revenue Adequacy by Transmission Element in June 2009 

-$0.3

-$0.2

-$0.1

$0.0

$0.1

$0.2

1
-J

u
l

3
-J

u
l

5
-J

u
l

7
-J

u
l

9
-J

u
l

1
1

-J
u
l

1
3

-J
u
l

1
5

-J
u
l

1
7

-J
u
l

1
9

-J
u
l

2
1

-J
u
l

2
3

-J
u
l

2
5

-J
u
l

2
7

-J
u
l

2
9

-J
u
l

R
e

v
e

n
u

e
 A

d
e

q
u

a
c

y
 (

M
il

li
o

n
s

)

SPRNG GJ-MI-WUK 115kV Line PACI_ITC LOSBANOSNORTH_BG

IPPDCADLN_BG NOB_ITC PALOVRDE_ITC

SC-VNCT_SC-PARD_OUT_NG ROUND MT-TABLE MT 500kV Line Other

  



Market Services ɀCalifornia ISO  CRR Revenue Adequacy 

MS/MP/G. Bautista Alderete  Page 24 of 83 

 

Revenue deficiencies were observed in 10 out of 30 days of the month, with the major 
deficiencies observed on June 2, 9 and 27.  Reasons for revenue shortfalls and surpluses 
include: 
 

 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 outage equipment at 
Intermountain. 
 

 During the month, Paloverde experienced revenue surplus of $186,000 in days with no 
derates in place.  In contrast, on June 2 Paloverde was derated to 1,078 MW due to the 
planned outage of the Devers-Palo Verde line, resulting in a shortfall of $280,000.  
Similarly, on June 22 Paloverde was derated to 2,482 MW due to a planned outage of the 
Olinda-Tracy line, with an associated shortfall of $85,000.  Thus, the surplus collected in 
all other days on this intertie was not sufficient to offset the shortfalls, resulting in a net 
deficiency of $178,000 on Palo Verde.  
 

 The Humboldt branch group also produced revenue shortfalls on June 18.  The source for 
such shortfalls is the mismatch between the energy flows and the equivalent CRR power 
flows; while power flows in the integrated forward market were 43 MW, equivalent CRR 
power flows exceeded 100 MWs on this branch group. This was further compounded 
with high shadow prices.  The gap of power flows is driven by the intricacies to accurately 
model the conditions of this area.  
 

 On June 1, the NOB intertie was derated to 502 MW due to the planned outage of the 
Sylmar converter # 1.  Then, on June 8 NOB was derated again to 569 MW due to the 
forced outage of the Celilo-Sylmar Celilo converters 3 and 4.  The shortfall on these two 
days totaled $224,000.  In contrast, NOB accrued a revenue surplus of $221,000 during 
other days of the month when it was not impacted by major derates; thus, NOB had a 
net revenue shortfall of $3,000 in 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.  
 

 The COTPISO intertie was derated to 25 MW on June 22 due to a planned outage of the 
Olinda-Tracy line, and this resulted in a shortfall of $2,500.  On June 27 and 28, the PACI 
intertie was derated to 2,067 MW to reflect the planned outage of the Round Mountain-
Table Mountain line.  This created a shortfall on this intertie of $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 $48,000.  This outage also drove the shortfall of $89,000 on 
the Round Mountain-Table Mountain line 1  
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July 2009  

 
Figure 11:  Contributors to CRR Revenue Shortfall of $0.33 Million in July 2009 
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Figure 12:  Contributors to CRR Revenue Surplus of $0.97 Million in July 2009 
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Figure 13:  Daily CRR revenue Adequacy by Transmission Element in July 2009 
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Revenue deficiencies were observed in six out of 31 days of the month, with the most 
significant deficiency observed in July 26 on the SUMMIT intertie, which was derated due to 
planned limitations for summer.  Although the SUMMIT intertie also saw congestion and 
accrued shortfalls in other days, the shortfall of July 26 was exacerbated by the high shadow 
prices, exceeding $500/MWh of two hours.  Other reasons affecting revenue adequacy 
include: 

 

 The Humboldt branch group produced revenue shortfalls.  The source for such shortfalls 
is the mismatch between the power flows in the energy market versus the equivalent 
CRR power flows; while power flows in the energy market are about 43 MW, equivalent 
CRR power flows exceeded 100 MWs on this branch group.  This was further 
compounded with high shadow prices that reached $500/MWh in occasion.  The gap of 
power flows was driven by the intricacies to accurately model in the CRR releases the 
conditions of this area.  
 

 The Silver Peak intertie accrued deficiencies of $76 when it was derated to 10 MW in the 
export direction on July 31 due to a forced outage affecting the Silver Peak line.  

 

 Throughout the month, revenue surpluses of $328,00 were collected on Palo Verde as no 
major derates were in effect for this intertie, with the exception of July 29 when it was 
derated to 2,612 MW to account for the outage of the Imperial Valley-Miguel line; this 
derate caused a revenue shortfall of $22,000.   

 

 Similarly, congestion on NOB resulted in a revenue surplus of $146,000 during the 
month, with the exception of July 25 when the NOB intertie limit was derated to 0 MW 
to reflect a planned outage of the Celilo-Sylmar converters 1 and 2; this derate caused a 
shortfall of $13,000.   

 

 Revenue surplus was also observed on the Potrero transformer in mid July; this was the 
result of having the equivalent CRR power flows with opposite direction to actual power 
flows. This implies that congestion rents were collected on this element and that the CRR 
entitlements on this constraint were actually a charge, resulting in a total surplus of 
$80,000.  

 

 The CASCADE intertie accrued revenue surplus on July 31, the only day of the month with 
congestion on this element, when it was derated to 0 MW in the export direction to 
account for the outage of a transmission line.  With this derate, no congestion rents were 
collected on the intertie but at the same time CRR entitlements were indeed a charge to 
CRR holders, resulting in a net surplus of $6,300 MW.  



Market Services ɀCalifornia ISO  CRR Revenue Adequacy 

MS/MP/G. Bautista Alderete  Page 27 of 83 

 

August 2009  

 
Figure 14:  Contributors to CRR Revenue Shortfall of $0.83 Million in August 2009 
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Figure 15:  Contributors to CRR Revenue Surplus of $0.65 Million in August 2009 

65.9%

12.7%

6.7%

4.4%

3.2% 2.6%

1.4%

3.2%
PALOVRDE_ITC

OLIVH-RIO OSO 115kV Line

PATH26_BG

SOUTHLUGO_RV_BG

VINCENT-VINCENT 230kV  XF

SDGEIMP_BG

WSTWGMEAD_MSL

Other

 
 

Figure 16: Daily CRR revenue Adequacy by Transmission Element in August 2009 
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Revenue deficiencies were observed in 11 out of 31 days of the month, with the most 
significant deficiency occurring in August 12 when the Humboldt branch group was binding 
throughout the day.  Two circumstances drove this deficiency.  First, there was a systematic 
mismatch between the power flows of 43 MW in the energy market and the 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 components in the CRR 
processes.  On net, revenue deficiencies on Humboldt for August totaled $542,000, which 
conformed 65 percent of all the deficiency experienced in August.  Other factors impacting 
revenue adequacy were: 

 

 During August 8 and 9, NOB was derated to 0 MW due to a planned outage of the Celilo-
Sylmar 1000kV DC Poles 3 and 4; this resulted in revenue deficiencies as there were no 
rents collected from the energy market that could be used to fund the CRR entitlements.  
 

 During August, the Silver Peak intertie experienced shortfall when 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 directions for maintenance of the Silver Peak line; 
furthermore, on that day this constraint cleared at shadow prices of over $400/MWh; 
thus the derated capacity was settled at high prices. 
 

 During August, the Palo Verde intertie did not experienced major derates and this 
resulted in a consistent surplus, totaling $428,000. 
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September 2009 

 
Figure 17:  Contributors to CRR Revenue Shortfall of $8.02 Million in September 2009 
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Figure 18:  Contributors to CRR Revenue Surplus of $2.72 Million in September 2009 

37.6%

16.6%
7.4%

5.6%

5.3%

4.2%

3.9%

3.9%
3.4%

1.9%

1.9%

1.3%

1.3% 1.1%

4.5%

MEAD_MSL
GATES1-MIDWAY 500kV Line
MIRAGE-CONCHO 115kV Line
IVALLYBANK_XFBG
PATH15_BG
PARKER_ITC
MIGUEL_IMP_BG
ADLANTOSP_MSL
VICTVL_BG
LOSBANOSNORTH_BG
WSTWGMEAD_MSL
MKTPCADLN_MSL
OLIVH J1-RIO OSO 115kV Line
SONG_SNT1_SV_SS_NG
Other

 
 

Figure 19:  Daily CRR revenue Adequacy by Transmission Element in September 2009 
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Revenue deficiencies were observed in 15 out of 30 days of the month, with the most 
significant deficiencies observed between September 13 and 26.  Revenue deficiencies 
accrued in this period mainly on the Palo Verde intertie.  Starting on September 13, the Palo 
Verde intertie was largely derated by up to 50 percent due to the forced outage of the 
North Gila-Hassayampa line.  For the rest of the month, the capacity on the Palo Verde 
intertie fluctuated between 1,500 MW and 1,000 MW due to overlapping planned and 
forced outages; this was in addition to the forced outage of the Hassayampa-North Gila 
500kV line that was back in service in September 24.  Overall, the deficiency on this intertie 
amounted to $7 million.  Such revenue deficiencies occurred because with the derate on 
Palo Verde, congestion rents were collected on less transmission capacity, in comparison to 
the transmission capacity released as CRRs.  In contrast, a revenue surplus of $163,000 was 
collected on Paloverde outside the period of the forced outage.   

 

 On September 9, the Eagle Mountain-BLYTHE line was out of service and the BLYTHE 
intertie was derated to 0 MW in both directions.  Because it was derated to zero in both 
directions, this scenario was an open tie and prices should have been zeroed out.  
However, price correction for this day did not occurred.  The total shortfall on this day 
was of $315,000.  

 

 Through the latter half of the month, the Humboldt branch group experienced 
congestion intermittently, accruing a total shortfall of $221,000.  Two circumstances 
drove this deficiency.  First, there was a systematic mismatch between the power flows 
of 43 MW in the integrated forward market versus the 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 components in the CRR 
processes. 

 

 The NOB intertie experienced revenue deficiencies from September 21 through the end 
of the month because it was derated to 1,031 MW to account for the planned outage of 
the Celilo converters 1 and 2, among other elements.  

 

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

 

 Deficiencies also accrued on the ELDORADO intertie from September 14 through the end 
of the month as it was derated to account for the overlapping of planned outages of the 
Navajo-Moenkopi series compensator, the Serrano-Valley and the North Gila-
Hassayampa lines. 

 

 The SUMMIT intertie accrued deficiencies on September 27. This intertie was derated in 
September to 50 MW in the import direction due to limitations in place for summer.  
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 The MEAD market scheduling point experienced a revenue surplus of $1 million 
during the month as the capacity associated with congestion revenue rights existing 
rights was always below the capacity released in the energy market. 

 

 The PARKER intertie experienced a surplus when congested on September 22; such a 
surplus occurred because the capacity released in the energy market was above the 
capacity used in the release of congestion revenue rights and the capacity set aside for 
existing rights; similar scenarios held for other market scheduling limits.  
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October 2009 

 
Figure 20:  Contributors to CRR Revenue Shortfall of $0.8 Million in October 2009 
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Figure 21:  Contributors to CRR Revenue Surplus of $1.65 Million in October 2009 
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Figure 22:  Daily CRR revenue Adequacy by Transmission Element in October 2009 

-$0.3

-$0.2

-$0.1

$0.0

$0.1

$0.2

$0.3

1
-O

c
t

3
-O

c
t

5
-O

c
t

7
-O

c
t

9
-O

c
t

1
1

-O
c
t

1
3

-O
c
t

1
5

-O
c
t

1
7

-O
c
t

1
9

-O
c
t

2
1

-O
c
t

2
3

-O
c
t

2
5

-O
c
t

2
7

-O
c
t

2
9

-O
c
t

3
1

-O
c
t

R
e

v
e

n
u

e
 A

d
e

q
u

a
c

y
 (

M
il
li
o

n
s

)

PALOVRDE_ITC MEAD_MSL PATH26_BG SUMMIT_ITC DRUM -DTCH2TAP

PARDEE -S.CLARA COTPISO_ITC ELDORADO_ITC ORANGE_COUNTY_NG Other
 

  



Market Services ɀCalifornia ISO  CRR Revenue Adequacy 

MS/MP/G. Bautista Alderete  Page 33 of 83 

 

Revenue deficiencies were observed in 10 out of 31 days of the month.  The most significant 
deficiencies were observed in October 3, 17 and 18.  From October 12 through the end of 
the month, the SUMMIT intertie was intermittently derated to either 0 MW or 60 MW in 
the import direction due to either a planned outage of the Pease-Rio Oso capacitor bank or 
the planned outage of the Drum-Rio Oso.  This resulted in colleting either limited rents or no 
rents on this intertie, while at the same time congestion revenue rights released in the 
various CRR processes had to still be settled at non-zero prices.  This intertie accrued a net 
shortfall of $245,000 during October.  The former outage may have also play a role in the 
deficiencies of $236,000 accrued on the Drum-Dtch2tap line as the transmission 
configuration changed in the area and so did 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 the integrated forward market.  Other sources for revenue shortfalls 
and surpluses include: 

 

 The Pardee-Santa Clara line was congested and accrued deficiencies on November 13 
due to the outage of a planned outage of the Santa Clara Vincent line; this created a 
change in the transmission configuration and affected the flows on the Pardee-Santa 
Clara line, creating a mismatch between the capacity released as congestion revenue 
rights and the actual capacity available in the energy market.  

 

 On October 3, the COPTISO intertie was derated to 23 MW due to the overlapping of 
three outages.  This created a shortfall of $115,000 as less transmission capacity was 
available in the energy market in comparison to 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 prorata 
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 and duration of outages affecting the energy market vary over time, while the 
same outages are modeled with a single value for the whole month in the CRR market.  
The expectation with pro-rata derates is, in contrast, that deficiencies in some days will 
be offset by surpluses in other days, helping to attain an overall adequacy.  However, 
congestion did not occur on this intertie during the month to help balance the shortfall 
that occurred on October 3.  
 

 Since October 12 through the end of the month, the ELDORADO intertie was derated to 
different levels to account for different outages such as the planned outages of the 
Navajo-Westwing line in conjunction with Eldorado-Moenkopi line series.  

 

 Throughout the month, the PACI intertie was derated at different levels to accommodate 
various different transmission outages.  These derates created a net revenue shortfall of 
$42,600.   

 

 Between October 9 and 12, the Four Corners scheduling limit was derated to 840 MW 
due to ISO resource limitations.  This derate created a shortfall of $14,000.   
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 On October 7, the NOB intertie was derated by over 50 percent of its capacity due to the 
planned outage of the Celilo Converters 3 and 4.  
 

 During the month, Paloverde experienced revenue surplus as it was not affected by 
outages, with the exception of the last hours of October 17 and 18 when it was derated 
by up to 40 percent to reflect the outage related to the Imperial Valley-North Gila 500 kV 
line that was overlapping with outages of the Serrano-Valley 500 kV and Navajo- 
Westwing lines.  The deficiency of $140,000 that accrued on October 17 and 18 was fully 
offset with the surplus of $1.22 million collected throughout the month. 

 

 The MEAD market scheduling point experienced a revenue surplus during the month as 
the capacity defined as congestion revenue rights and existing transmission rights was 
always below the capacity released in the energy market. 

 

 Power flows on Path26 from Oct 19 through the end of the month were much higher 
than the equivalent CRR power flows; indeed, the equivalent power flows of congestion 
revenue rights were in opposite direction, in some instances, of the power flows of the 
energy market.  This flow reversal implied that money was actually collected from CRR 
entitlements and added to the congestion rents.  
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November 2009 

 
Figure 23:  Contributors to CRR Revenue Shortfall of $4.22 Million in November 2009 
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Figure 24:  Contributors to CRR Revenue Surplus of $1.08 Million in November 2009 
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Figure 25:  Daily CRR revenue Adequacy by Transmission Element in November 2009 
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Revenue deficiencies were observed in all days of the month with the exception of 
November 11, 15, 26 and 30.  The most significant deficiencies accrued on the 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 not exceed 60 percent of its load.  Since 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 were such that it was necessary to perform an 
increased level of exceptional dispatch to maintain the real-time 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 to this 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 right markets. With this limit not being enforced, CRRs were over 
released in the CRR markets.  For this reason, when the SCE_PCT_IMP branch group 
experienced congestion in the energy market, revenue deficiencies did occur, such as the 
case of the deficiencies accrued on this interface during November.  Other contributors to 
revenue inadequacy were: 
 

 Through the first half of the month, a revenue shortfall of $0.975 million accrued on the 
SUMMIT intertie while it was derated to 0 MW in the import direction due to the 
planned outage of the Drum-Rio 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. 

 

 The Four Corners market scheduling limit was derated by 50 percent of its capacity to 
account for the forced outage of the Four Corners 1AA bank, with shadow prices as high 
as $90/MWh, accruing a revenue deficiency of $0.67 million during November 1 and 3.  

 

 On November 5, the BLYTHE intertie limit was derated to 0 MW in both directions due to 
the planned outage (approved five days before) of the Mountain Eagle-Blythe while there 
were about 205 MWs of CRRs settled at this point at shadow prices that on occasion 
exceeded the $300/MWh.  

 

 The Humboldt branch group also produced revenue shortfalls.  The source for such 
shortfalls is the mismatch between the equivalent power flows congestion revenue rights 
of over 100 MW and the power flows of the energy market of 43 MW.  This was further 
compounded with high shadow prices of this constraint, reaching $500/MWh in 
occasion.  The gap of power flows is driven by the intricacies to accurately model the 
conditions on this area.  
 

 The DRUM-DTCH2TAP line accrued shortfalls on November as the power flows on this 
line were affected by the planned outage of the Drum-Rio Oso line, which created a 
mismatch of power flows between the energy market and the equivalent CRR power 
flows.  Similarly, La Fresa-Hinson experienced congestion and accrued shortfalls because 
its flows were affected by the planned and forced outages of two transmission lines in 
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the area.  When there is an outage of transmission elements, the nearby elements may 
be affected as changes in the shift factors will be reflected in surrounding elements.  

 

 The NOB intertie was derated to 568 MW between November 9 and November 30 due to 
the forced outage of the Celilo Converters.  With the derate of over 50 percent of its 
capacity, a shortfall of $121,000 was collected on this intertie. 

 

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

 

 The combined outages of the series compensators of the Navajo- Crystal and the Navajo-
Westwing lines created a derate on the ELDORADO intertie from November 16 through 
November 30; this resulted in a net revenue deficiency of $93,000.  

 

 PACI was derated to 1,933 MW on November 19 to account for the planned outage of 
the Olinda-Tracy line, in conjunction with other outages occurring at that time.  This 
resulted in a revenue deficiency of $36,000. 

 

 On November 25, deficiencies accrued on the Los Banos North branch group due to the 
planned outage of the Los Banos-Tesla line.  With this outage, the equivalent power 
flows of congestion revenue rights were 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 of a transmission line.  

 

 Throughout the month Paloverde was mildly impacted by outages, having its full capacity 
available and resulting in revenue surpluses of $623,000.  Only on November 8 (derated 
to 2,462 MW for the outage of a transmission line) and on November 19 (derated to 
2,482 MW for the outage of another 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 derating factor applied throughout the system for this month, which 
also applied to Paloverde, resulted in a revenue surplus.  

 

 During November, revenue surpluses were observed on the MEAD intertie, and MEAD 
and WSTWGMEAD scheduling limits when the transmission capacity from congestion 
revenue rights and existing transmission rights 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 released as congestion revenue rights; indeed on November 4, 11, 12 and 14, 
the equivalent flows from congestion revenue rights were opposite to the power flows of 
the energy market, which represented a charge to CRR holders and further increased the 
congestion revenues.    
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December 2009 

 
Figure 26:  Contributors to CRR Revenue Shortfall of $6 Million in December 2010 
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Figure 27:  Contributors to CRR Revenue Surplus of $0.25 Million in December 2010 
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Figure 28:  Daily CRR revenue Adequacy by Transmission Element in December 2009 

-$2.20

-$2.00

-$1.80

-$1.60

-$1.40

-$1.20

-$1.00

-$0.80

-$0.60

-$0.40

-$0.20

$0.00

$0.20

1
-D

e
c

3
-D

e
c

5
-D

e
c

7
-D

e
c

9
-D

e
c

1
1

-D
e

c

1
3

-D
e

c

1
5

-D
e

c

1
7

-D
e

c

1
9

-D
e

c

2
1

-D
e

c

2
3

-D
e

c

2
5

-D
e

c

2
7

-D
e

c

2
9

-D
e

c

3
1

-D
e

cR
e

v
e

n
u

e
 A

d
e

q
u

a
c

y
 (

M
il

li
o

n
s

)

SCE_PCT_IMP_BG LA FRESA-HINSON 230kV PALOVRDE_ITC

ELDORADO_ITC 1051307-SOL3 FCORNER5_MSL

MISSON-POTRERO 115kV Line LOSBANOSNORTH_BG Other

  



Market Services ɀCalifornia ISO  CRR Revenue Adequacy 

MS/MP/G. Bautista Alderete  Page 39 of 83 

 

Revenue deficiencies were observed in 16 days the month.  The SCE_PCT_IMP branch group 
was the main contributor to revenue deficiencies in December.  Most of that deficiency 
accrued on December 7.  This constraint was recently enforced in the energy market.  With 
a looking-ahead timeframe for releasing congestion revenue rights, however, this same 
constraint had not been enforced in the release of congestion revenue rights for December.  
Having a less restrictive release of transmission capacity in the congestion revenue right 
market exposes the market to revenue deficiencies.  It is worth mentioning that not 
enforcing this branch group in the congestion revenue rights markets may or may not result 
in revenue deficiencies, but enforcing it in the congestion revenue right market eliminates a 
systematic gap that exposes the market to revenue deficiencies.  Other drivers for revenue 
shortfalls and surpluses in December include: 
 

 December 9 also saw marked shortfalls when the Palo Verde intertie was derated to 
1,440 MW due to the forced outage of the North Gilla-Hassayampa line.  Throughout the 
rest of the month, the Palo Verde intertie was binding frequently and collected surpluses 
in the amount of $313,000, which partially offset the revenue deficiency of $1 million of 
December 9.  

 

 The LaFresa-Hinson line was binding in the first half of the month and also on December 
and 28, accruing revenue deficiencies.  Congestion on this transmission line was affected 
by the recurrent planned outages of two transmission lines in the nearby area. 
 

 On December 8 and 9, deficiencies accrued on Los Banos North branch group due to the 
planned outage of the Midway-Gates line.   

 

 The Barre-Lewis line experienced congestion on December 21 and resulted in marked 
deficiencies; this was affected by the planned outage of a transmission line. 

 

 On December 9 and 10 the Mission-Potrero line accrued revenue deficiencies because 
the gap between the energy-market flows and the equivalent CRR power flows was 
priced at $500.  

 

 The ELDORADO intertie accrued shortfalls on December 20 as it was derated to 789 MW 
due to the planned outage of the Crystal-McCullough line; this intertie also experienced 
shortfalls on December 2 when it was also derated due to the planned outage of the 
Serrano-Valley line.  

 

 On December 7, 9, 10 and 11, the nomogram 1051307_NG experienced congestion and 
accrued shortfalls; this nomogram was created to account for the forced outage of a 
transmission line.  

 

 On December 20, Four Corners was derated to 840 MW due to resource limitations, 
resulting in a shortfall of $104,000.  
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 On December 7, the SUMMIT intertie was derated to zero in the import direction due to 
the outage of the Drum-Rio Oso line.  This caused a revenue deficiency of $37,000. 
 

 The ADLANTO-SP intertie accrued deficiencies of $2,700 on December 3 because it was 
derated to account for the outage of Adelanto-Rinaldi line.  

 

 CRR revenue surplus on both Mead intertie and the IPPDCADLN branch group is due 
mainly to less transmission capacity in the form of congestion revenue rights and existing 
transmission rights was released in comparison to the capacity released in the energy 
market. Similar profile held for Parker intertie in December 2, 3, 9 and 11. 

 

 On December 14, the equivalent CRR power flows on the Humboldt transformer were 
indeed opposite to the energy flows and thus congestion rents were collected and also 
CRR entitlements were a charge to participants, which resulted in a surplus. 

 
  



Market Services ɀCalifornia ISO  CRR Revenue Adequacy 

MS/MP/G. Bautista Alderete  Page 41 of 83 

 

January 2010 

 
Figure 29:  Contributors to CRR Revenue Shortfall of $5.79 Million in January 2010 
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Figure 30:  Contributors to CRR Revenue Surplus of $0.21 Million in January 2010 
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Figure 31:  Daily CRR revenue Adequacy by Transmission Element in January 2010 

 
  






















































































