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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Phillip Leung 
Title: Power System Planner 

Dated: 07/03/2012

Question 08:

Please provide the 10-year outage history for the following lines:

a. Serrano-Villa PK #1;

b. Serrano-Lewis PK #2

Response to Question 08:

a. Serrano-Villa PK #1;
Response: There were no forced outages on the Serrano-Villa Park # 1 for the last 10 years. 
Scheduled outages are not readily available.

b. Serrano-Lewis PK #2

Response: SCE believes that the data request contains a typographical error. SCE believes that 
the question should be Serrano-Lewis #2, no PK. There were no forced outages on the 
Serrano-Lewis # 2 for the last 10 years. Scheduled outages are not readily available.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Phillip Leung 
Title: Power System Planner 

Dated: 07/03/2012

Question 09:

Has SCE analyzed CAISO’s power flow modeling in this proceeding? Has SCE done its own 
power flow modeling for this proceeding? If so, please provide the inputs that SCE used for its 
power flow modeling.

Response to Question 09:

Response: SCE was involved in the initial stages and developed the initial power flow Base Case 
that the CAISO used for its power flow modeling in this proceeding. This is the extent of the 
work done by SCE for CAISO’s LCR Studies. SCE did not conduct its own power flow studies 
for this proceeding.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Phillip Leung 
Title: Power System Planner 

Dated: 07/03/2012

Question Q.04 Amendment:

In CAISO’s 2011/2012 Transmission Plan, CAISO includes several tables featuring lists of 
transmission projects. See 2011/2012 Transmission Plan at pp. 419-428 (Table 7.1-1 (status of 
previously approved projects costing less than $50M); Table 7.1-2 (showing status of previously 
approved projects costing $50M or more); Table 7.2-1 (new reliability projects found to be 
needed)).

In SCE’s June 26, 2012 Testimony, SCE asserts that CAISO did not consider certain 
transmission mitigation that could reduce LCR need. Specifically, SCE states that “the CAISO 
has not investigated adding transmission facilities beyond the 2021 transmission configuration 
used in its analysis of need for LCR resources in the LA Basin.” SCE June 25, 2012 Testimony 
of D. Cabbell at pp. 8-9.

a. Please provide an explanation of what transmission mitigations including adding transmission 
facilities as stated above, could be used to reduce LCR need.

b. Pursuant to Request No. 5(a) please provide any transmission projects identified in CAISO’s 
2011/2012 Transmission Plan in Tables 7.1-1 through 7.2-1 that SCE believes should be added 
to mitigate LCR need in the LA Basin.

c. If SCE believes that additional projects should be added that were not included in Tables 7.1-1 
through 7.2-1, please list those transmission projects included their expected in-service date.

d. Has SCE proposed any transmission projects for the LA Basin or Western LA Basin? If so, 
please provide a list of any proposed transmission project.

i. In the list provided pursuant to Request No. 4(d) above, please identify any projects that 
were evaluated to mitigate contingencies by way of reconducturing.

ii. In the list provided pursuant to Request No. 4(d) above, please identify any special 
protection system projects that have been evaluated.

e. For each project listed pursuant to Request No. 5(b-d) above, please define:

i. the project’s expected impact on LCR need;

ii. the project’s reactive support;
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iii. the project’s voltage support; and

iv. the project’s estimated cost.

Response to Question Q.04 Amendment:

a. Please provide an explanation of what transmission mitigations including adding transmission 
facilities as stated above, could be used to reduce LCR need.

Response: In general, any upgrades (new transmission lines, reconductoring of an existing line, 
and new transformers, etc) added within the Local Capacity Area. However, the Local Capacity 
Area Technical Studies would need to be redone.

b. Pursuant to Request No. 5(a) please provide any transmission projects identified in CAISO’s 
2011/2012 Transmission Plan in Tables 7.1-1 through 7.2-1 that SCE believes should be added 
to mitigate LCR need in the LA Basin.

Response: SCE believes that the data request contains a typographical error. SCE believes that 
the question should read "Pursuant to Request No. 4(a)" instead of "Pursuant to Request No. 
5(a)". Based on this assumption, all transmission projects identified in the 2011/2012 
Transmission Plan in Table 7.1-1 through 7.2-2 and approved by the CAISO Board should be 
included.

c. If SCE believes that additional projects should be added that were not included in Tables 7.1-1 
through 7.2-1, please list those transmission projects included their expected in-service date.

Response: There are no additional projects that should be added that were not included in Tables 
7.1-1 through 7.2-1.

d. Has SCE proposed any transmission projects for the LA Basin or Western LA Basin? If so, 
please provide a list of any proposed transmission project.

i. In the list provided pursuant to Request No. 4(d) above, please identify any projects that 
were evaluated to mitigate contingencies by way of reconductoring.

Response: Yes, SCE proposed the Del Amo-Ellis Loop In project which came 
on-line on 6/1/2012.

ii. In the list provided pursuant to Request No. 4(d) above, please identify any special 
protection system projects that have been evaluated.

Response: No special protection system projects have been evaluated with the 
project mentioned in question 4.d (i).
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e. For each project listed pursuant to Request No. 5(b-d) above, please define:

Response: SCE believes that the data request contains a typographical error. SCE believes that 
the question should read "Pursuant to Request No. 4(b-d)" instead of "Pursuant to Request No. 
5(b-d)".

i. the project’s expected impact on LCR need;

Response: The Del Amo-Ellis Loop In project was included in the CAISO Study 
before its on-line date.

ii. the project’s reactive support;

Response: Not applicable, the project did not include reactive support.

iii. the project’s voltage support; and

Response: Not applicable, the project did not include voltage support.

iv. the project’s estimated cost.
Response: As shown in Table 7.2-1 the estimated cost is approximately $5-15M.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Mark Minick 

Title: Manager of Resource Planning 
Dated: 07/03/2012

Question 01:

Has SCE performed its own LCR analysis of the LA Basin or the Western LA Basin in this 
proceeding? If so, please provide all documents including workpapers that show SCE’s analysis.

Response to Question 01:

No.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Mark Minick 

Title: Manager of Resource Planning 
Dated: 07/03/2012

Question 02.a:

In its June 25, 2012 Testimony, SCE states that it “does not agree with all assumptions used by 
the CAISO.” SCE June 25, 2012 Testimony of M. Minick at p. 5. SCE also states that “[s]ome 
significant assumptions that can change the LCR need include changes to the reliability planning 
standards, demand forecast, resource scenarios, LCR generation sites, and transmission options.” 
Id . atp. 5.

a. Please identify what specific assumptions used by the CAISO SCE does not agree with and 
what SCE’s preferred assumption would be.

Response to Question 02.a:

SCE has internal load forecasts and renewable resource generation assumptions that are not 
exactly the same as those used by the CAISO in their LCR analysis. In this respect our analysis 
would be different than the CAISO analysis if we had done an LCR study. We did not do such a 
study. So, the purpose of the testimony statement is to simply note that a slightly different 
amount of LCR might be required using different assumptions, and SCE would prefer having 
flexibility in the procurement targets. So, if future studies with different assumptions change the 
LCR requirements, we can adjust the procurement accordingly.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Mark Minick 

Title: Manager of Resource Planning 
Dated: 07/03/2012

Question 02.b:

In its June 25, 2012 Testimony, SCE states that it “does not agree with all assumptions used by 
the CAISO.” SCE June 25, 2012 Testimony of M. Minick at p. 5. SCE also states that “[s]ome 
significant assumptions that can change the LCR need include changes to the reliability planning 
standards, demand forecast, resource scenarios, LCR generation sites, and transmission options.” 
Id . atp. 5.

b. Please fill out the Load and Resource Tables that are attached hereto with SCE’s preferred 
assumptions.

Response to Question 02.b:

These load and resource tables appear to be designed to determine the Resource Adequacy (RA) 
or planning reserve margin requirements of the SCE system and are not capable of determining 
the LCR need, which is the subject of this proceeding. If such data were available it would need 
to be broken down further into segments at each electrical substation in order for the CAISO to 
do modelling required to determine LCR need for both the "LA Basin" and "Western LA Basin". 
SCE cannot produce such data in time for this proceeding and in some cases it may be essentially 
impossible to create such data without making many arbitrary assumptions, and these 
assumptions would need to be agreed to by the CAISO in order for the CAISO to do another 
LCR analysis.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Mark Minick 

Title: Manager of Resource Planning 
Dated: 07/03/2012

Question 02.c:

In its June 25, 2012 Testimony, SCE states that it “does not agree with all assumptions used by 
the CAISO.” SCE June 25, 2012 Testimony of M. Minick at p. 5. SCE also states that “[s]ome 
significant assumptions that can change the LCR need include changes to the reliability planning 
standards, demand forecast, resource scenarios, LCR generation sites, and transmission options.” 
Id . atp. 5.

c. For all assumptions used in filling out the Load and Resource Tables, please provide all 
supporting evidence and documentation that SCE relies on for this assumption.

Response to Question 02.c:

Please refer to the answer for question 2b.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Aaron Fishman 

Title: Sr. Project Manager 
Dated: 07/03/2012

Question 03.a:

SCE states in its testimony that “CAISO’s assumptions in the LCR analysis recognized neither 
the potential for increased distributed generation (DG) nor increased localized generation.” SCE 
June 25, 2012 Testimony of M. Minick at p. 7.

a. Please state SCE’s preferred current forecast for the potential for increased distributed 
generation in the LA Basin and Western LA Basin.

Response to Question 03.a:

SCE does not have an alternative or preferred DG forecast for the LA Basin.

Mr. Minick’s testimony intends to make the general point that the LCR need would be equal to 
or less than that projected by the CAISO if more distributed generation (among other things) 
develops in appropriate locations within the LA Basin. However SCE has no information at this 
point in time that provides confidence that more DG will turn up in the right locations to 
alleviate the LCR need. There are, however, various programs being proposed within the state 
that may encourage the development of additional distributed generation.

SCE expects that as future generation procurement occurs to meet local reliability needs, new 
information on DG projects and programs may give justification to reducing the LCR 
procurement need. Hence, SCE has requested the CPUC grant it flexibility to procure up to the 
amount proposed by the CAISO (but not necessarily the total amount proposed by CAISO) so 
that it can reduce procurement if the new information provides confidence that the need for new 
generation in the LA Basin is less than what the CAISO is currently projecting.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Aaron Fishman 

Title: Sr. Project Manager 
Dated: 07/03/2012

Question 03.b:

SCE states in its testimony that “CAISO’s assumptions in the LCR analysis recognized neither 
the potential for increased distributed generation (DG) nor increased localized generation.” SCE 
June 25, 2012 Testimony of M. Minick at p. 7.

b. Please state SCE’s preferred current forecast for the potential for increased localized 
generation in the LA Basin and Western LA Basin.

Response to Question 03.b:

See response to a) above
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Aaron Fishman 

Title: Sr. Project Manager 
Dated: 07/03/2012

Question 03.c:

SCE states in its testimony that “CAISO’s assumptions in the LCR analysis recognized neither 
the potential for increased distributed generation (DG) nor increased localized generation.” SCE 
June 25, 2012 Testimony of M. Minick at p. 7.

c. Please provide all supporting evidence and documentation that SCE relies on for this 
assumption.

Response to Question 03.c:

The "increased distributed generation (DG) nor increased localized generation" that Mr. M. 
Minick refers to is not an assumption but a general statement of fact, 
distributed/localized generation occurs in the local area, then the LCR need could potentially be 
reduced. However, there are no firm programs that the CAISO could look to at this time as a 
basis for assuming more distributed/localized generation.

If more
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Mark Minick 

Title: Manager of Resource Planning 
Dated: 07/03/2012

Question 05:

Please provide a list of any additional resources that CAISO did not consider that SCE expects to 
mitigate the LCR need for both the Moorehead Park area in 2021. Please include the expected 
MW of the project and when the project could be expected to come on-line.

Response to Question 05:

SCE does not know of any sited, licensed, or contracted new generation in the Moorpark area at 
this time. However, slower load growth, including some of the currently uncommitted future EE 
and DR, transmission line equipment modifications, additional distributed generation, and other 
factors may lessen the need for the amount LCR generation proposed by the CAISO. Similarly, 
higher load growth and more stringent reliability criteria may increase this amount.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Mark Minick 

Title: Manager of Resource Planning 
Dated: 07/03/2012

Question 06:

Please provide a list of any additional resources that CAISO did not consider that SCE expects to mitigate 
the LCR need for the LA Basin area in 2021. Please include the expected MW of the project and when the 
project could be expected to come on-line.

Response to Question 06:

SCE does not know of any sited, licensed, or contracted new generation in this area at this time. 
However, slower load growth, including some of the currently uncommitted EE and DR, 
transmission line equipment modifications, additional distributed generation, and other factors 
may lessen the need for the amount LCR generation proposed by the CAISO. Similarly, higher 
load growth and more stringent reliability criteria may increase this amount. Due to these factors 
SCE is proposing that we have flexibility in the procurement of future LCR needs.
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Southern California Edison 
2012 LTPP R. 12-03-014

DATA REQUEST SET CEJA-SCE-001

To: CEJA
Prepared by: Mark Minick 

Title: Manager of Resource Planning 
Dated: 07/03/2012

Question 07:

Please provide a list of any additional resources that CAISO did not consider that SCE expects to 
mitigate the LCR need for the Western LA Basin area in 2021. Please include the expected MW 
of the project and when the project could be expected to come on-line.

Response to Question 07:

See answer to question 6.
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ATTACHMENT B:

A Ceres Report, Practicing Risk-Aware 

Electricity Regulation: What Every State 

Regulator Needs to Know, How State 

Regulatory Policies Can Recognize and Address 

the Risk in Electric Utility, April 2012.
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nisTory. 1 inese cnaiienges inciuae:

( an aging generation fleet and distribution system, and 
a need to expand transmission;

( increasingly stringent environmental regulation limiting 
pollutants and greenhouse gases;2

( disruptive changes in the economics of coal and natural gas;

( rapidly evolving smart grid technologies enabling greater 
customer control and choice;

( increased policy maker emphasis on demand-side 
resources requiring new regulatory approaches and utility 
business models;

( competition from growth in distributed generation;
( slow demand growth due to protracted economic 

recovery and high unemployment;

( substantially weakened industry financial metrics and credit 
ratings, with over three-quarters of companies in the sector 
rated three notches or less above “junk bond” status.3 f

Forrest Small and Lisa Frantzis, The 21* Century Electric Utility: Positioning for a L..ow-Carbon huture, Navigant Consulting (Boston, MA; Ceres, 2010), 28, http://vvWvV.ceres.org/resources/reports/thei- 
Stst-century-electric-utility-positioning-for-a-low-carbon-future-1.

Estimates of U ,S. coaf-firedgenerating capacity that could be retired in the 2015-2020 timeframe as a result of forfhcom ing U.S. Environmental Protection Agency (EPA) air quality regulations range from 10 to 
70 gigawatts, cm between three and 22 percent of US. coal-fired generation capacity. Forthcoming EPA water quality regulationsould require the; installation of costly cooling towers on more than 400 paver 
plants that provide more than a quarter' of all U.S. electricity' generation. See Susan Tierney, ’'Electric Fteliafoility under NevEPA Power Riant Regulations: A Field Guide, ’’World Resources institute, January 18, 
2011, http:/>\ww\/.vwi.org/stories/2()11/01/electnc-reliabillfy-under-new-epa-paver-plant-regufations-field-guide.
Companies in the sector include investor-owned utilities (lOUs), utility holding companies and non-regulated affiliates.

Marc Chupka et al., Transforming America's Povmr Industry: The investment Challenge 2010-2030, The Brattle Group (Washington DC: The Edison Foundation, 2008), vi, 
http:/./www.brattle.com/_documents/UploadLibrary/Upload725.pdf. Brattle's investment estimates apply to the entire U.S. electric utility industry, including lOUs, electric cooperatives and 
government-owned utilities. From 2000-05, overall annual capital expenditures by U.S. lOUs averaged roughly S48 billion; from 2006-10 that number climbed to S74 billion; see Edison Electric 
Institute, 2010 Financial Review: Annual Report, of the U.S. Shareholder-Owned Electric Utility industry (Washington DC: Edison Electric Institute, 2011), 18, 
http:/wwv'W.eei.org>Vvhatwedo/DataAnalysis/lndusFinanAnalysis/finreview/Documents/FI22010.FullRepart.web. pdf.

2

3
4
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Risk arises when there is potential harm from an adverse 
event that can occur with some degree of probability. Put 
another way, risk is “the expected value of a potential loss.” 
Higher risk for a resource or portfolio means that more value 
is at stake or that the likelihood of a financial loss is greater, 
or both.

g

time-related 
reflect the possibility 

that an investment will not cost what one expects, or that 
cost recovery for the investment will differ from expectations. 
Time risks reflect the possibility that circumstances will 
change over the life of the investment and materially affect 
both the cost of the investment and the degree to which it 
benefits consumers. Figure ES-t summarizes the many 
varieties of risk for utility resource investment.rs

e
Risk is the expected value of a potential loss. 
Higher risk for a resource or portfolio means that 
more value is at stake or that the likelihood of 
a financial loss is greater, or both.

rs

i i 1

■
Time-related

p
n

Moody's Investors Service, Special Comment: The 21* Century Electric Utility (New York: Moody's Investors Service, 2010). Importantly, customers who currently enjoy the lowest electricity rates can 
expect the largest rate increases, in relative terms, as providers of cheap, coal-generated electricity install costly pollution controls or replace old coal-fired units with more expensive new resources. 
This dynamic could prove especially challenging for regulators, utilities and consumers In the heavily coal-dependent Midwest.

Richard Cortright, “Testimony before the Pennsylvania Public Utility Commission," Harrisburg, Pennsylvania, November 19,2009, http:/Mvywpuc.state.pa.us/general/PtegulataiyHa/pdf/ARRA.Testimony-SPRS.pdf.
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Three observations about risk should be stressed:
>1. Risk cannot be el iminated, but it can be managed and 

minimized. j.ff F 5
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2. It is unlikely that consumers will bear the full cost of poor 
utility resource investment decisions, i i ■ 1

III

K6SI

ur ;ir SIT

iJ 1
f *il

t1

Ignoring risk is not a viable strategy. Regulators 
(and utilities) cannot avoid risk by failing to make 
decisions or by relying on fate.
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■■•91, shareholders lost roughly $19 billion s 
/ Mayo, Regulatory opportunism and invest! lavior: evidence from the U.S
«U/'tptyon/PDF/Published%20Papers/Lyon%20Mayo%20RAND%202005.pdf. Tire 

has grown significantly white the environmental risks associated with utitity operations, the costs of developing new generation resources, and the pace of technology development have ail increased substantially.

9 While our analysis of risks and costs of new generation resources may be of most interest to regulators in ''vertically- integrated'" states (where utilities own or control their own generation), it also bias implications for 
regulators in restructured states. Regulators in all states can direct electric utilities; to invest in cost-effective demand-side resources, which, as; this report makers clear, are utilities' hwest-cosf and lowest-risk resources.

10 LCOE indicates the cost per megawatt-hour for electricity over the life of the plant, encompassing all expected costs (e.g., capital, operations and maintenance, and fuel). We primarily reference 
LCOE data compiled by the Union of Concerned Scientists (UGS), which aggregates three common sources of largely consensus LCOE data: the U.S. Energy Information Administration (EIA), the 
California Energy Commission (CEG) and the investment firm hazard; see Barbara Freese et aL A Risky Proposition (Cambridge, MA: Union of Concerned Scientists, 2011),
http://viww.ucsusa.org/assefs/documenfs/clean_energy/a-nsky-propasition_report.pdf. LCOE costs for technologies not included in UCS’s analysis (viz., biomass co-firing, combined cycle natural gas 
generation with CCS, and distributed solar) were estimated by the authors based on comparable resources referenced by CCS.
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But the LCOE ranking tells only part of the story. Tineprtce for
any resource in this list does not take into account the relative 
risk of acquiring it. To establish relative risk of new generation 
resources, we return to the many risks identifiedin Figure 
ES-1 and compress those risks into seven main categories:

( Construction Cost Risk: Includes unplanned cost 
Increases, delays and imprudent utility actions 

( Fuel and Operating Cost Risk: includes fuel cost and 
availability, as well as O&M cost risks

( New Regulation Risk: includes air and water quality
zoning

or federal limits on

( Water Constraint Risk: includes the availability and cost: 
of cooling and process water

( Capital Shock Risk: includes availability and cost of 
capital, and risk to firm due to project size 

( Planning Risk: includes risk of inaccurate load forecasts, 
competitive pressure

We then evaluate each resource profiled in tl ring
and apply our informed judgment to quantify each resource’s 
relative exposure to each type of risk.11 This allows us to 
establish a composite risk score for each resource (with the 
highest: score indicating the highest risk) and rank them 
according to their relative composite risk profile (Figure ES-3).Carbon Price Risk: tr

1 o "Very High.” We assigned scores (None = 0, Very High = 4} to each risk category for each resource and then summed them to establish 
iso tested the robustness of the risk ranking by calculating two additional rankings of the risk scores: one that overweighted the cost-related 
rfal-related risk categories.
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;

The risk ranking differs from the cost ranking in several 
important ways. First, the risk ranking shows a clear division 
between renewable resources and non-renewable resources. 
Second, nuclear generation moves from the middle of the 
cost ranking to the top of the risk ranking. Notably, energy 
efficiency ranks lowest in both cost and risk.

With largely consensus quantitative LGOE data, and having 
developed indicative composite risk scores for each resource, 
we can summarize relative risks and costs of utility 
generation resources in a single graph (Figure ES-4).12

While this report focuses on new generation resources, the 
approach to “risk-aware regulation” described herein works 
equally well for the “retire or retrofit” decisions concerning 
existing coal plants facing regulators and utilities in many 
states. The question for regulators is whether to approve coal 
plant closures in the face of new and tub regulations,
or to approve utility investments in costly pollution controls to 
keep the plants running. Regulators should treat this much 
like an HEP proceeding: utilities should be required to present 
multiple scenarios differing in their disposition of the coal 
plants. The cost: and risk of each scenario should be tested 
using sensitivities for fuel costs, environmental requirements, 
cost of capital, and so forth. In the end, regulators should 
enter a decision that addresses all of the relevant risks.

While this report focuses on new generation 
resources, the approach to “risk-aware regulation” 
described herein works equally well for the “retire 
or retrofit” decisions concerning existing coal plants 
facing regulators and utilities in many states.
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MANAGING RISK INTELLIGENTLY IS ARGUABLYTHE MAIN DUTY OF REGULATORS 
WHO OVERSEE UTILITY INVESTME r f IVELY MANAGING RISK IS NOT SIMPLY 
ACH IB/IN “ O' ' " * 'AY BUT RATHER IS R R f - 'EGY TO
MINIMIZE OVERALL COSTS OVER THE LONG TERM. WE IDENTIFY SB/EN ESSENTIAL 
STRATEGIES THAT REGULATORS SHOULD EMPLOY TO MANAGE AND MINIMIZE RISK:

I
i

a w -upon nssourae plans Deoorne reality.

CPHmiiNG IN ACTIVE, “LEGISLATIVE’ MODE con 
In “judicial mode,” a regulator takes in a/icls

_ ___ ui________ .................... ..

.
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Updating traditional practices will require effort and 
commitment: from regulators and regulatory staff. Is it worth 
if? This report identifies numerous benefits from practicing 
“risk-aware regulation”::

( Consumer benefits fmw "mpr""rr,»1l.t'W-»p» Hrm-wp

it

nd
iri i

ir isf

( Utility benefits at
t rif fd :r

r i|.

( Investor benefits resulting from lowered threats to utility 
cost recovery, which simultaneously preserves utility 
credit quality and capital markets access and keeps 
financing costs low, benefitting all stakeholders;

( Systemic regulatory benefits resulting from expanded 
transparency, inclusion and sophistication in the 
regulatory process, thereby strengthening stakeholder 
relationships, building trust and improving policy maker 
understanding of energy options—all of which enhances 
regulators’ ability to do their jobs;

( Broad societal benefits flowing from a cleaner, smarter, 
more resilient electricity system.

With two trillion dollars on the line, both the stakes and the 
potential benefits are high. If history is a guide, fewer than 
700 state regulators will serve in office during the next 20 
years. Practicing risk-aware regulation will enable them to 
avoid expensive mistakes and identify the most important 
utility investments for realizing the promise of an advanced 
21st century electricity system.

7

/
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been property evaluated.
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;
0.53 0.54 :

$126 t!I
0.48 0.50 0.51 0.52

FWRRisk
IZBtrategyA Limited Change inCurrentRasourcePortfoiio 
SBtrategyB: BaselinePlanRasourcePortfoiio 
ItStrategyC Di\rarsityRacusedRasourceFbrtfoiio 
IZSrategyD: NuclearFocused Rasource Portfolio 
'[Strategy E EZR piergy Efficiency/Demand Rasponse) 

and Rena/vakte Focused Resource Portfolio
;

Effectively managing risk is not simply achieving 
the least cost today, but rather is part of a strategy 
to minimize overall costs over the long term.

14 Tennessee Valley Authority (TVA), "TVA'sEnvironmental and Energy Future (Knoxvifle, TN: Tennessee Valley Authority, 2011}, 161,
http://www. tva.com/enyirorfmertTt/reports/frp/pdf/FIrlai.I RP_complete.pdf.

15 As of spring 2010, TVA’s generation mix consisted mainly of coal (40 percent), natural gas (25 percent) and nuclear (18 [percent) (TVA, 73).
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( The U.S. electric utility industry has entered what may 
be the most uncertain, complex and risky period in its 
history. < - , > ' :f r [ - > I i -

( Avoiding expensive utility investment mistakes will 
require improved approaches to risk management 
in the regulatory process. ir

1
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( These challenges call for new utility business models 
and new regulatory paradigms. Both regulators and 
utilities need to evolve beyond historical practice. Today’s 
electricity industry presents challenges that traditional 
electricity regulation did not: anticipate and cannot fully 
address. Similarly, the constraints and opportunities for 
electric utilities going forward are very different than they 
were a century ago, when the traditional (and still 
predominant) utility business model emerged.

Regulators must recognize the incentives and biases that: 
attend traditional regulation, and should review and reform 
their approaches to resource planning, ratemaking and 
utility cost recovery accordingly. Utilities must endorse 
regulatory efforts to minimize investment risks on behalf 
of consumers and utility shareholders. This means 
promoting an inclusive and transparent planning process, 
diversifying resource portfolios, supporting forward-looking 
regulatory policies, continually reevaluating their strategies 
and shaking off “we’ve always done it that way” thinking.
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( More than ever, ratepayer funding is a precious resource.

Large investment requirements coupled with flat or
T
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( Risk shifting is not risk minimization. Some regulatory 

practices that are commonly perceived to reduce risk 
(e.g., construction work in progress financing, or “CWIP”) 
merely transfer risk from the utility to consumers. This 
risk shifting can inhibit the deployment of attractive lower- 
cost, lower-risk resources. Regulatory practices that shift 
risk must be closely scrutinized to see if they actually 
increase risk—for consumers in the short term, and for 
utilities and shareholders in the longer term.

( Investors are more vulnerable than in the past. During 
the 1380s, power plant construction cost: overruns and 
findings of utility mismanagement: led regulators to disallow 
more than six percent: of utilities’ overall capital investment, 
costing shareholders roughly $13 billion. There will be 
even less tolerance for errors in the upcoming build cycle 
and more pressure on regulators to protect: consumers. 
Investors should closely monitor utilities' large capex 
decisions and consider how the regulatory practice 
addresses the risk of these investments. Investors should 
also observe how the business models and resource 
portfolios of specific utilities are changing, and consider 
engaging with utility managements on their business 
strategies going forward.

( Cost recovery mechanisms currently viewed positively

( Some successful strategies for managing risk are 
already evident. Regulators and utilities should pursue 
diversification of utility portfolios, adding energy efficiency, 
demand response, and renewable energy resources to the 
portfolio mix. Including a mix of supply and demand-side 
resources, distributed and centralized resources, and 
fossil and non-fossil generation provides important risk 
management: benefitsto resource portfolios because each 
type of resource behaves independently from the others 
in different future scenarios. In the other direction, failing 
to diversify resources, “betting the farm” on a narrow set 
of large resources, and ignoring potentially disruptive 
future scenarios is asking for trouble.

Including a mix of supply and demand-side resources, 
distributed and centralized resources, and fossil 
and non-fossil generation provides important risk 
management benefits to resource portfolios because 
each type of resource behaves independently from 
the others in different future scenarios.

( Regulators have important tools at their disposal.

•a ■
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TDB=FB3T1\€ FE3ULAT1CN
THE CHALLEN 1 nr r, ' ERiC UTILITIES IS TO RAISE, SPEND AND RECO\/ER A HISTORIC
AMOUNT OF CAPITAL DUR - 3D OF UNPRECEDENTED UNCERTAINTY THE CHALLEt * - R
STATE REGULATORS 1S TO DO B/ERYTH! NG POSSIBLE TO ENSURE THAT UTS LITiES' I INVESTMENTS 
ARE MADE WISED ' . R S EFFECTIVELY. REGULATORS WILL NEED TO BE ESPECIALLY 
ATTENTIVE TO TAT) AREAS: IDENTIFYING AND ADDRESSING RISK. AND OVERCOMING REGULATORY 
BIASES. THIS SECTION DISCUSSES RISK AND BIAS IN MORE DETAIL.

\

III.nYF^XlMESElHJIOJ
Risk arises when there is potential harm from an adverse 
event that can occur with some degree of probability. Risk 
accumulates from multiple sources. In mathematical terms:

Risk = Eventj x (Probability of Eventj)

for a situation in which a set of independent events will 
cause a loss with some probability. In English, this means 
that risk is the sum of each possible loss times the probability 
of that loss, assuming the events are independent of each 
other. If a financial instrument valued at $100 million would 
be worth $80 million in bankruptcy, and the probability of 
bankruptcy is 2 percent, then the bankruptcy risk associated 
with that instrument is said to be ($100 million - $60 million) 
x 2%, or $800,000. Thus, risk is the expected value of a 
potential loss. There is an obvious tie to insurance premiums; 
leaving aside transaction costs and the time value of money, 
an investor would be willing to pay up to $800,000 to insure 
against the potential bankruptcy loss just described.

Higher risk for a resource or portfolio means a larger expected 
value of a potential loss. In other words, higher risk means 
that more value is at stake or that the likelihood of a financial 
loss is greater, or both.

Uncertaintyis similar to risk in that it describes a situation 
where a deviation from the expected can occur, but it differs 
in two respects. First, the probability of the unexpected event 
cannot feasibly be determined with any precision. Consider 
the potential of much higher costs for natural gas used as 
a generation resource for an electric utility. Such an outcome 
is certainly possible (and perhaps even likely, given the 
potential for an increased rate of construction of new natural 
gas generation). But the likelihood and scope of such a 
change would be difficult to assess in terms of mathematical 
probabilities. Second, unlike risk, uncertainty can result in

***
PRSCT!C!N3 RiSK-WfEELH3RiC!TY RE3XAT1CN

SB GT&S 0580957



I F 7

Hire-related
r

*

F '■F

.1

3Cl

either upside or downside changes. As we will see later, 
uncertainty should be identified, modeled and treated much 
like risk when considering utility resource selection. In this 
report we will focus on risk and the negative aspect of 
uncertainty, and we will simplify by using the term “risk” to 
apply to both concepts.

The risks associated with utility resource selection are many 
and varied and arise from many possible events, as shown in 
Figure 7. There are several ways to classify these risks. One 
helpful distinction is made between cost-related risks and 
time-related risks.

Cost risks reflect the possibility that an investment will not 
cost what one expects, or that cost recovery for the 
investment will differ from expectations. Construction costs 
for a project can increase between regulatory approval and 
project completion. Transmission projects are notorious for 
this phenomenon due to unexpected obstacles in siting, 
or to unexpected changes in raw material costs.

f

i
o
5

Decisions made by utilities and their regulators 
may turn out to be much more costly than initially 
expected. For this reason, it is especially important 
that regulators and utilities consider a full range 
of options and resources at the tine a major 
investment decision is made.

3

decision is made.

Time risks reflect the possibility that circumstances will 
change over the life of the investment and materially affect 
both the cost of the investment and the degree to which it
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For Employees

For
Society generally

Investors

Risks requiring special attention are those associated with 
investments that “bet the company” on their success. 
Gigawatt-sized investments in any generation technology 
may trigger this concern, as can a thousand-mile extra high 
voltage transmission line. Any investment: measured in 
billions of dollars can be proportionately out of scale with 
what a utility can endure if things go awry. Regulators should 
avoid a situation where the only choices left are a utility 
bankruptcy or a waiving of regulatory principles on prudence 
and cost: recovery in order to save the utility, placing a 
necessary but unreasonable cost: burden on consumers.
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of regulatory decision-making as it does to the financial 
reward for the utility. Regulatory decisions that seem overly 
generous to utilities could raise red flags for analysts, since 
these decisions could draw fire and destabilize the regulatory 
climate. Analysts may also become concerned about the 
credit quality of a company if the state regulatory process 
appears to become unduly politicized.

strategy, thereby influencing utility decision-making. Both 
regulators and ratings agencies set long-term standards and 
expectations that utilities are wise to mind; both can provide 
utilities with feedback that would discourage one investment 
strategy or another.

Since ratings reflect the issuer’s perceived ability to repay 
investors over time, the ratings agencies look negatively on 
anything that increases event risk. The larger an undertaking 
(e„g„, large conventional generation investments), the larger 
the fallout: if an unforeseen event: undermines the project. 
The pressure to maintain healthy financial metrics may, in 
practice, serve to limit utilities’ capital expenditure programs 
and thus the size of rate increase requests to regulators.
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regulators (and utilities) cannot avoid risk by failing to mate 
decisions or by relying on fate. In utility regulation, perhaps 
more 90 than anywhere else, making nochoioe is itself making 
a choioe. Rollowing a practioe just because “it’s alwa>s been 
done that wa/,” instead of making a fresh assessment of risk 
and attempting to limit that risk, is asking for trouble.

3. t ifi c ir

( The Averch-Johnson effect. A second bias is recognized 
in the economic literature as the tendency of utilities to 
over-invest in capital compared to labor. This effect is 
known by the name of the economists who first identified 
the bias: the Averch-Johnson effect (or simply the “A-J 
effect”). The short form of the A-J effect is that permitting
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a rate of return on investment will have the predictable 
effect of encouraging more investment than is optimal. 
This can manifest itself in the “build versus buy" 
decisions of integrated utilities and is often cited as a 
reason utilities might “gold plate" their assets. This effect 
can also be observed in the “invest versus conserve” 
decisions that utilities face. Under traditional regulatory 
rules, most utilities do not naturally turn toward energy 
efficiency investment, even though such investments are 
usually least cost for customers.

( The throughput incentive. A third bias that can be

( Rent-seeking. A fourth bias often cited in the literature is 
“rent seeking,” where the regulated company attempts to 
use the regulatory or legislative processes as a means of 
increasing profitability (rather than improving its own 
operational efficiency or competitive position). This can 
occur when firms use law or regulation to protect markets 
that should be open to competition, or to impose costs 
on competitors.

“Bigger-is-better” frI if"

IS:
if iflltfC

;f

Y)iri
x

;it
i )r

;r
c i if

)rif .1

i r
3ff

3 !■ if f 3ITc J Q{
3rF TIC

t X■r i

“k ~k ~k

■M-* FRACTIONS RISKVWRE ELECTRICITY REGULATION

SB GT&S 0580961



I
).

5I\.< i EANER, MORE
MILL GOTO/VARDS UTILITIES

In th
Of I'M

"i look at costs and risks 
t/eral reasons:

( Generation investment will be the largest share of utility
spending in the current build cycle; this is where the 
largest: amount of consumer and investor dollars will 
be at stake.

( Today’s decisions about generation investment can shape 
tomorrow’s decisions about transmission and distribution 
investment (by reducing or increasing the need for such 
investment).

( Technology breakthroughs—in energy storage, grid 
management, solar PV, and elsewhere—could radically 
transform our need for base load power within the useful 
lives of power plants being built today.

( Generation resources are among utilities’ most visible and 
controversial investments and can be a lightning rod for 
protest and media attention, intensifying scrutiny on 
regulatory and corporate decision-makers.

( The industry’s familiarity with traditional generating 
resources (e.g., large centralized fossil and nuclear 
plants) and relative lack of familiarity with newer 
alternatives (e.g., demand-side resources such as energy 
efficiency and demand response, or smaller, modular 
generating resources like combined heat and power) 
could lead regulators and utilities to underestimate risks 
associated with traditional resources and overestimate 
risks of newer resources.

( Finally, investment decisions about generation resources
(especially nuclear power) during the last major build 
cycle that was led by vertically-integrated utilities, in the 
1370s and 80s, destroyed tens of billions of dollars of 
consumer and shareholder wealth.

For these and other reasons, a comprehensive look at risks
and costs of today’s generation resources is in order.
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39 For a discussion of e 
Energy Economics,

40 The natural gas buih

41 Peter Bradford, Sub
42 U.S. Energy Informs

43 Huntowski, Fisher and Patterson, Embrace Electric Competition., 18. Estimate is expressed in 2007 dollars.

;temerit: Tools & Resources for State Public Utility Commissions (Cambridge., IVfA: Synapse
X3%20FiNAL1 .pdf.

regulated utilities.

deity Policy Group, 2008).
tington, DC: U.S. Energy Information Administration, 1986).
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A major theme of this paper is how consumer 
and investor interests are intertwined, and how both 
are served by strategies that limit risk.

I Figure 9

These 'two large disallowances could be joined by many other 
examples where unrecognized risk “came home to roost.” 
Consider the destruction of shareholder equity that occurred
when Public Service of New Hampshire (PSNI.I) declared
bankruptcy in 1988 because of the burden of its investment 
in the Seabrook Nuclear Unit, or the enormous debt burden 
placed on ratepayers by the failure of New York’s largest: utility, 
Long Island Lighting Company (LILCO), or the 1983 multi
billion dollar municipal bond default by the Washington Public 
Power Supply System (WPPSS) when it abandoned attempts 
to construct five nuclear units in southeast Washington.

S2.0T 
$462 B$34.6 B

$69.3 B $92.4 B
$138.6 B $184.8 B!

j

44 Lyon and Mayo, Regulatory opportunism.. 632.
45 Assumes 70 percent of investment is by regufated entities. Iffustrative estimates do not include potential losses for utility customers or taxpayers.

46 Fred I. Denny and David E. Dismukes, Power System Operations and Electricity Markets (Boca Raton.. FL: CRC Press, 2002), 17.

47 The California Public Utilities Commission Decision is available on the Lexis database at: 1938 Cal. PUC LEXIS 336: 30 CP UG2d 189; 99 P.U.R.4th 141, December 19, 1933; As Amended June 16, 1939.
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Coal IGCC-CCS
Total Cost with Incentives 
Total Cost without incentives 
Low C02 Costs 
Medium C02 Costs 
High C02 Costs

Nuclear

Coal IGCC

!
Pulverized Coal

Solar Thermal

!Large Solar PV

Biomass

Geothermal

I
Onshore Wind

1
Natural Gas CC

iEfficiency

1
300 3500 50 100 150 200 250

$/MWh
’■Source: Union of Concerned Scientists

estimates from these three sources to produce a graphic 
illustrating LCOE for a range of resources (Figure 10).49 The 
data is expressed in dollars per megawatt-hour, in 2010 
dollars, for resources assumed to be online in 2015.it’s
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50 The UCS report estimated incentives by including tax credits for a wide range of technologies and both tax credits and loan guarantees for new nuclear plants. Tax credits currently available for wind 
and biomass were assumed to be extended to 2015 for Illustrative purposes.
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Figure 11
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Second, the estimates used in this ranking are sensitive to 
many assumptions; the use of the midpoint to represent a 
technology in this ranking may suggest greater precision than 
is warranted. For this reason, the ranking shown in Figure 11 
should be considered an indicative ranking. Two resources 
that are adjacent: in the ranking might switch places under 
modest changes in the assumptions. That said, the ranking 
is useful for visualizing the relative magnitude of costs 
associated with various technologies and how those are 
projected to compare in the next few years.

Finally, ranking tells only part of the story. The
main point of this paper is that the price for any resource 
does not take into account: the relative risk of acquiring it. In 
the next section we will examine these same technologies 
and estimate the composite risk to consumers, the utility and 
its investors for each technology.
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The main point of this paper is that the

51 I

by the Wind and Water Power Program of the U.S. Department of Energy, February 2012), http://eetdJbl.gov/ea/ems/reports/wind--mergy-costs-2-2012.pdf. For information on recent FA/ cost 
reductions, see SSotar Energy Industries Association (SEIA), U.S. Solar Market Insight Report: 2011 Year in Review: Executive Summary {Washington, DC: Solar Energy Industries Association, 2012). 
10-11, http://mvw.seia.org/cs/research/soiarinsight.
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( Construction Cost Risk: includes unplanned cost 
increases, delays and imprudent utility actions

( Fuel and Operating Cost Risk: includes fuel cost and 
availability, as well as O&M cost risks

( New Regulation Risk: includes air and water quality 
rules, waste disposal, land use, and zoning

( Carbon Price Risk: includes state or federal limits on 
greenhouse gas emissions

( Water Constraint Risk: includes the availability and cost 
of cooling and process water

( Capital Shock Risk: includes availability and cost of 
capital, and risk to firm due to project size

( Planning Risk: includes risk of inaccurate load forecasts, 
competitive pressure

/
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The lowest construction cost: risk attaches to energy efficiency 
and to renewable technologies with known cost: histories. In 
the middle will be technologies that are variations on known

mese unconventional lesousces.

52 John Russell ,:Duke CEO about plant: Yes, it's expensive,'” The Indianapolis Star. October 2/, 2011, http://vwyw.indystar.com/article/20111027/NBAS14/110270360/star-watch-duke-energy- 
Edwardsport-iurc.

53 Research conducted by the late economist Shimon Awerbuch demonstrated that adding renewable resources to traditional fossil portfolios lowers portfolio risk by hedging fuel cost variability; see 
Awerbucb, How Wind and Other Renewables Really Affect. Generating Costs: A Portfolio Risk Approach” (presentation at the European Forum for Renewable Energy Resources, Edinburgh, UK, 
October 7, 2005), http:/Awwv.eufores.org/uploads/media/Awerbuch--edtnburgh_risk-t:.x3rtofiia;--security-distver--Oct"20051 .pdf. For a discussion of using renewable energy to reduce fuel price risk and 
environmental compliance in utility portfolios, see Marie Bolinger and Ryan Wiser, Balancing Cost and Risk: The Treatment of Renewable Energy in Western Utility Resource Plans (Berkeley, CA: 
Lawrence Berkeley National Laboratory, 2005), http://eetd.lbl.gov/ea/erns/reports/58450.pdf .
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Intermittency should not be confused with the 
concept of risk... For wind or solar resources, 
inteimittency is expected and is accommodated 
in the portfolio design.

generation-side resources.

-13.
factor of a resource is a different issue, with implications for generation system design and operation.

56 For a discussion of how larger amounts of energy efficiency in a utility portfolio can reduce risk associated with carbon regulation, see Ryan Wiser. Amol Phadke and Charles Goldman, Pursuing 
Energy Efficiency as a Hedge against Carbon Regulatory Risks: Current Resource Planning Practices in the West Papes 20 (Washington DC: U ,S. Department of Energy Publications, 2003), 
http://digitafcommons.unl.edu/usdoepuh/20.
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57 J.F. Kenny et aL ’’Estimated use of water in the United States in 20057’ U.S. Geological Survey Circular 1344
58 For a discussion of freshwater use by U.S. power plants, see Kristen Avervt et aL Freshwater Use by U.S. F

httpLVvww. ucsusa.org/assets/documents/clean.pnergy7ew3/ew3-freshwatemuse-by-us-power-plants, pdf.
59 Bernstein Research, U.S. Utilities: Coal-Fired Generation is Squeezed in the Vice of ERA Regulation: Who Wins and Who Loses? (New York: Bernstein Research, 2010), 89.

60 'TJG. Utility Survey Respondents Believe Energy Prices Will Rise Significantly, Place Emphasis on Growing Nexus of Wafer and Energy Challenge," Black & Veatcb press release, June 13, 2011,
httpYMww. hv.com/wcm/press.release/06132011_9417.aspx.

61 National Drought Mitigation Center, UTS. Drought Monitor: Texas," August 2, 2011, http://droughtrnomtor.unl.edu/archiye-20110802/pdfsFFX.dmj 10802.pdf.

02 Samantha Bryant, ,:ERCOT examines grid management during high heat, drought conditions," Community Impact Newspaper., October 14, 2011, httpy'/impactnews.corn/articles/ercot-ejxamines- 
grid-management-during-high-hecat-drought-conditions.

***
■M* FRACTIONS RISKVWFE ELECTRICITY REGULATION

SB GT&S 0580969

http://droughtrnomtor.unl.edu/archiye-20110802/pdfsFFX


Generation projects with a high ratio of fixed costs and long 
construction lead times are most susceptible to planning risk. 
This means that the exposure of base load plants is higher 
than peaking units, and larger capacity units have more 
exposure than smaller plants.LAUNCH ramp

CLOSED
DUE TO LOW WATER
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Energy efficiency (EE) and demand response (DR) affect 
both electricity (kilowatt-hours) and demand (kilowatts).

d DR programs differ in relatively how much electricity 
or demand they conserve. Depending on portfolio design,

:J DIE may improve or worsen utility load factors, shifting 
toward more peaking resources and away from base load 
plants. Changing customer habits and new “faehe 
efforts add to the difficulty in forecasting demand over time.

Distributed generation, especially small solar Installation, 
is expanding rapidly, spurred by new financing models that 
have lowered the capital outlay from consumers. In addition, 
we may expect commercial and industrial customers to 
continue to pursue combined heat and power applications, 
especially if retail electricity rates continue to rise. Both of 
these trends will have hard-to-prediet impacts on aggregate 
utility demand and the relative value of different generation 
resources, but also impacts on primary and secondary 
distribution investment.

Finally, electric storage at reasonable prices would be 
a proverbial game-changer, increasing the relative value 
of intermittent resources such as wind and solar. Microgrids 
with local generation would also be boosted by low-cost 
battery storage.
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possibility that the underlying
the choice of a resource may change,
5 the resource is deployed. This can 
ren electric demand growth is weaker 
an result in a portion of the capacity of 
g excess. In January 2012, lower-than- 
Jemand, combined with unexpectedly 
led Minnesota-based wholesale 
r Energy to mothball its brand-new, 
d coal-fired power plant immediately 
letion. The utility will pay an estimated 
n maintenance and debt service for

63 For a discussion of how water
(Boston, MA: Ceres, 2010), N . .. . _
Gauge: A Framework for 2V:: Century Water Risk Management (Boston, MA: Ceres, 2011), http://yftwwceres.org/resources/reports/aqua-gauge/at.download/file.

64 North American Electric Reliability Corporation, Winter Reliability Assessment 2.011/2.012 (Atlanta, GA: North American Electric Reliability Corporation, 2011), 29,
http://wwwinerc.ronVfiies/2011WA.Report.RNAL.pdf.

05 David Shaffer, "Brand new power plant is idled by economy," Minneapolis StarTribune, January 9, 2012, http://www.startribune.com/business/134647533.html.
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The risk ranking shows a clear difference between 
renewable resources and non-renewable resources. 
Nuclear generation moves from the middle of the 
cost ranking to the top of the risk ranking. Notably, 
energy efficiency ranks lowest in both cost and risk.
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Figure 18
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only variations in "risk'" and "uncertainty/’ but also the degrees of "ignorance" and "ambiguity" associated with various resouices and the universe of possible future energy scenarios.

“k k k
PRSCT!C!N3 RiSK-WfEELB^TRiCnY RE3XAT1CN

SB GT&S 0580973

http://wvwtf.vermantJaw.edu/Documerrts/21st%20Century%20Least%20Cost%20Planmrsg.pdf


I Figure 17
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Finally, we can combine the information in the cost ranking 
and the risk ranking into a single chart. Figure 17 shows 
how resources compare with each other in the two 
dimensions of cost and risk. The position of a resource along 
the horizontal axis denotes the relative risk of each resource, 
while the position on the vertical axis shows the relative cost 
of the resource.
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EXECUTIVE SUMIV

The Electric Reliability Council of Texas’s (ERCOT’s) energy-only market has worked well for 
many years to support efficient operations and to attract sufficient generation investment to 
maintain resource adequacy. Now, despite reserve margins declining with load growth and 
retirements, investment appears to have stalled. Many projects have been postponed or cancelled 
and no major new generation projects are starting construction. As a result, ERCOT projects that 
reserve margins will fall to 9.8% by 2014, substantially below its current reliability target of 
13.75%. Reserve margins will decline even further thereafter unless new resources are added. 
Generation investors state that a lack of long-term contracting with buyers, low market heat 
rates, and low gas prices in ERCOT’s energy-only market make for a uniquely challenging 
i nvestrn ent env inonrn cn t.

In response tc 
a number of; 
become tight, 
broader set or
$9,000/MWh, among other measures. Following the PUCT’s initiatives, forward prices have 
increased and more than 2,000 MW of relatively low-cost capacity additions have been 
announced, including uprates and reactivations of mothballed units. The critical question 
remains whether the recent and proposed reforms will be adequate and what other measures 
might be necessary to attract sufficient investment.

3t-at \„ai y tuiiumuin auu Jits LA../u3 JiUA,,i ji ut; i aits inunu taps it/ ats 11 ipii i as

To inform the Commission’s and ERCOT’s actions, E nmissioned The Brattle Group
to address three questions:

Identify, describe, and rank the relevant 
nadc by the development and financial 
s, capacity retirements, and repowering

1.

. Evaluate the current drivers 
resource investment decisions

2.

Provide suggestions for ways to enhance favorable 
resource adequacy in E .

3.
'— c? --

>c questions and our findings are summarized as follows:Our ap

Investors and their Investment Criteria

To understand the factors affecting suppliers’ willingness to invest, we interviewed a broad 
spectrum of generation developers and lenders and analyzed relevant financial indicators, as 
described in Section II. We found that investors are generally cautious after a history of 
investment losses. However, many could and would invest in ERCOT if revenue levels were 
expected to be adequate to earn a return on the investment that is commensurate with perceived 
risks.

1
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The lack of long-term power purchase agreements I in Texas’s retail choice environment
generally leaves much of the investment risk with investors, similar to other retail restructured 
markets. A number of generators also stated that the ERCOT’s energy-only market design is 
more volatile, harder to model, and riskier overall than energy-and-capacity markets (though 
they acknowledged that generator revenues in ERGOT are more stable than spot prices, since 
most power is sold at least several months forward at prices that average out weather and other 
unexpected effects). Some also worried that energy-only markets can lead to extreme outcomes 
that might induce future regulators to intervene in the market. However, they expressed that the 
current Commission has demonstrated a strong commitment to markets £ ilatory certainty. 
Overall, we believe that ERCOT’s energy-only market may be only marginally riskier than 
energy-and-capacity markets, a view consistent with the statements of a subset of merchant 
investors. Both types of markets place much more risk on investors than do regulated 
environments without retail choice.

Considering these risk factors, some generation developers state that they will require projected 
returns exceeding the 9.6% after-tax weighted-average cost of capital (AT\ sunicd by
E I.arge, diversified investors with hedging options and the ability to finance plants on
their balance sheet might be able to invest at lower returns. We estimate an ATWACC as low as 
7.6% for efficiently hedged and diversified merchant generation investments.

*e likely to produce prices 
Our approach includes: 

id how new and proposed 
3) conducting economic 
:y of scarcity prices; and 
nrs’ cost of capital. We 
'C margins, showing how7 
e market becomes tighter, 
mrket prices will be high 
iated reliability level. We 
nvestors face.

See PUCT (2012b), Item Number 87, p. 1. We note that ERCOT’s ATWACC estimate was developed a 
year ago and that the cost of capital has decreased since then, as wc discuss further in Section II.D.3.

2
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Wc find that generators’ energy margins have been low because of low gas prices and low 
market heat rates, except during rare price spikes. Market heat rates have been low because an 
efficient generating fleet and new wind generation form a very low and fiat supply curve.
1.lowcver, current and proposed market rule changes will increase the frequency and level of
scarcity prices. Forward curves have risen correspondingly, but they are still not high enough to 
support investment in new generation, notwithstanding recent success in attracting relatively 
low-cost plant reactivations and uprates.

Our simulation analysis finds that the Commission’s proposals to further raise the offer cap 
would stimulate greater investment, but investment would still fall short of what is needed to 
meet ER current reliability target of “one load-shed event in 30 years,” at least under
current market conditions and demand response penetration. Scarcity prices would be too 
infrequent to support the target because if reserve margins are high enough to make load 
shedding very rare, scarcity pricing events would also be quite rare. This is compounded by the 
long “tails” of the load distribution, including rare, extreme extended heat waves such as the one 
in 2011. Having high enough reserves to limit load shedding even under even such challenging 
conditions would eliminate scarcity in most years.

vvumu uw WApvviwu utvui iwoo iiitiii uuuv mi two y wait).

Reserve margins would differ on a year-to-year basis due to the lead times required to respond to 
supply shocks, such, as simultaneous environmentally-driven generation retirements. Moreover, 
even our long-term average estimates are highly uncertain due to underlying uncertainties about 
market conditions, weather, regulatory risk, and investors’ perceptions of these risks. The range 
of uncertainties we analyzed could result In average reserve margins that fall between one and 
seven percentage points below the 1 -in-10 target reserve margin on average. For example, with 
only a 1-in-100 chance of extreme 2011 weather, the reserve margin achieved with a $9,000 
offer cap would fall only three percentage points below the reserve margin needed to achieve the 
reliability target and load shedding would be expected only once every three years on average.

An important qualification to these simulation results is that they assume only the current level 
of demand response (DR). If several thousand megawatts (MW) of price-responsive demand 
were added, those resources could prevent involuntary load shedding and set prices at customers’ 
willingness to pay, thereby increasing reliability and softening (but not eliminating) price spikes. 
With this much demand response, ERCOT’s energy-only market design could support the 
current bulk power reliability target under a $9,000 price cap. However, achieving such a high 
demand response penetration would take years, not months, as we explain further in Section

3
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ily market will not dependably support ERCOT’s current reliability 
1 response penetration is achieved suggests that either the market 
r the reliability objectives have to be revised. We present a broad 
ceded by a discussion of reliability objectives.

T * W i WV." \J IIS IHVilU uvivi iiiinmci. LI IV ML-.in Wf/f L i i V W 1 [ 1 LI 1 &111 IU1 CLLiVJL, C? W | J CL 1 LltVl J , Cl t t t l l ! I ! t I l t l I t
acceptable reserve margin needed to avoid extremely adverse consequences under worst- 
plausible weather and outage conditions.

This report does not recommend a specific course of action because the best path forward 
depends on policy objectives, which only stakeholders, regulators, and other policymakers can 
assess. To inform the choice among policy options, we describe five available options and 
present the advantages and disadvantages of each in Section VI:

1. Energy-only with market-based reserve margin;
2. Energy-only with adders to support a target reserve margin;

3. Energy-only with backstop procurement at minimum acceptable reliability;
4. Mandatory resource adequacy requirement for load serving entities (LSEs); and

5. Resource adequacy requirement with a centralized forward capacity market.

4
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The evaluation criteria assessed for each option include both the reliability implications of letting 
the market determine the level of reliability and the market implications of having regulators 
determine the level of reliability. We also assess economic efficiency, compatibility with 
investment, regulatory stability, and the extent and complexity of necessary market design 
changes. Table 1 summarizes our evaluation of these policy options.

Table 1

Option Comments

1: cl

Market High in 
short-run;

1 .ower in
long-tain w/
more DR

High May be 
highest in
long-run

- Depends on substantial DR 
participating to set prices at
willingness-to-pay; IIRCOT does 
not yet have much DR

Hasy1. h

Regulated Market Medium High - Not a reliable way to meet target
- Adders are administratively 

determined

Lower EasyV till 
10 it a
t

Regulated
(when

backstop
imposed)

Regulator
(when

backstop
imposed)

High - Attractive as an infrequent last 
resort, but long-term reliance is 
inefficient, non-market based, and 
slippery-slope

vith Low Lower Easy

t
rpfotfde

Regulated Market Med-I ligh Medium 
(due to 

regulatory 
parameters)

Medium - Well-defined system and local 
requirements and resource 
qualification support bilateral 
trading of fungible credits, and 
competition

- Cannot be a forward requirement
- Flexibility: DR is like opting out; 

customers not behind a single 
distribution feeder could pay for 
higher reserves and reliability

Low
(with

sufficient
deficiency
penalty)

source

or

Regulated Market Mod-High
(slightly less 

than 14)

Medium 
(due to 

regulatory 
parameters)

Major - Working well in P.IM
- Forward construct can efficiently 

respond to retirements and meet 
needs with sufficient lead time

- Transparency valuable to market 
participants and market monitor

- Many administrative 
determinations

Low

“Energy-only with market-based reserve margins” is theoretically the most efficient option 
because it allows customers to choose the level of supply based on prices and their value of 
avoiding curtailment, without having to pay for costly reserves they may not want. It also 
provides strong incentives for resources to be available when they are needed most. We believe 
that energy-only, perhaps with rare backstop procurement of short-term resources as needed to 
support a very minimal reserve margin, might be the most aligned with the Commission’s 
demonstrated philosophy to let the market work. However, this would require managing public 
expectations about reliability implications and the potential for periodic high spot prices. 
Energy-only will deliver less reliability than the current target until more price-responsive 
demand is developed.

5
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i and ERGOT want to maintain a higher level of reliability, the four other 
t differ in their effectiveness, efficiency, and complexity. Price adders or 
icnt may seem appealing because they require the least modification to the 
the short term. However, price adders will not dependably achieve any 

margin. The backstop procurement option introduces market inefficiencies 
the viability of market-based investments unless it is used very sparingly to 
nimum-acccptable level of reserves that is well below the “desirable” target, 
cide that a higher target reserve margin must be met every year, imposing a 
f requirement on i ! is the most market-based, efficient option, 
i a reserve margin requirement through a forward capacity market could 
rward competition, price transparency, and efficient investments, but these 
ornplex and increase the importance of administrative parameters such as the

evaluate and define resource 
;e a policy path to meet those 
ption we have identified. We 
wpcditiously. Committing to 
ity and support investment, 
quickly or without sufficient 

csign changes will likely take 
flowed ample time to prepare

The year 2014 poses a particular challenge because it may be approaching too quickly to add 
some types of new capacity, even if market conditions would support such investments.
I.lowever, we anticipate that more low-cost resources will enter the market before 2014 than are
currently reported in ERCOT’s Report on the Capacity, Demand and Reserves eport,
yielding reserve margins that are at least somewhat above the 9.8% currently projected.2 If the 
2014 planning reserve margin outlook fails to improve sufficiently to meet a minimum 
acceptable level of reliability before new generation can be added, the PUCT and E could 
consider soliciting additional Emergency Response Service resources as a short-term solution. 
However, we stress that such a backstop mechanism should be implemented with great restraint 
to avoid introducing a perpetual dependence on backstops or displacing market-based resources 
that would otherwise be developed.

2 ERCOT (2012n).

6
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icxas; ^4) enaiDie acmanci response to piay a larger roic m erncient price rormanon auring 
shortage conditions by introducing a more gradually-increasing scarcity pricing function (as 
stated above) so loads can respond to a more stable continuum of high prices, by enabling load 
reductions to participate directly in the readtime market, and by preventing price reversal caused 
by reliability deployments; (5) adjust scarcity pricing mechanisms to ensure they provide 
locational scarcity pricing signals when appropriate; (6) avoid mechanisms that trigger scarcity 
prices during non-scarcity conditions; (7) address pricing inefficiencies related to unit 
commitment but without over-correcting; (8) clarify offer mitigation rules; (9) revisit provisions 
to ensure that retail electric providers (REPs) can cover their positions as reserve margins tighten 
and price caps increase; and (10) continue to demonstrate regulatory commitment and stability. 
Wc recommend considering these ten suggestions no matter which resource adequacy 
framework the Commission and ERCOT select.

7
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lower than it otherwise would be under similar time and weather conditions. The planning 
model would also need to incorporate price by adjusting load downward during hours in which 
load would be shed and prices would be at the cap. We performed a similar step in our analysis 
of scarcity pricing and load shedding for this study, as discussed in Section IV above; we added 
1,700 MW of additional supply during scarcity and load-shed conditions based on observed 
errors in the load forecast model during scarcity conditions in 201 L

IVI. RE VII

This section discusses resource adequacy objectives and an array of market design options that 
the PUCT and ERGOT could pursue to achieve those objectives. Wc discuss the advantages and 
disadvantages of each option, although we do not recommend any one over the others because 
the best path depends on the policy objectives.

A.

Before pursuing any major market redesign efforts, wc recommend that the PUCT and ERGOT 
first clarify the fundamental design objectives of ERCOT’s resource adequacy construct. More 
specifically, wc recommend considering the following questions:

1. Is the current 1-event-in-10-ycars (l-in-10) reliability standard yielding the 
appropriate and efficient resource adequacy target around which to design the 
ERGOT wholesale power market?

2. Should regulators determine the reliability target, or should the reliability level be 
determined solely by market forces9

3. Even if the target reliability level is to be determined by market forces rather than an 
administrative determination, do regulators wish to impose a backstop constraint 
preventing very low reliability outcomes9

Answering these questions will help regulators determine which of several policy paths to 
pursue, achieve a more efficient outcome, and reduce regulatory uncertainties for market 
participants.

’11.

Consistent with industry practice, ER reliability target for the bulk power system is based
on r the frequency of expected firm load shed events caused by supply shortages. For
decades, the utility industry has used a 1-day-in-10-ycars bulk power standard for setting target 
reserve margins and capacity requirements.20'' While the origin of the l-in-10 metric is unclear, 
references to the standard appear as early as the 1940s.208 Usually, utilities and system operators 
offer no justification for the reasonableness of l-in-10 other than that it is the industry standard

207 For a discussion of the l-in-10 standard and alternatives, see Carden, Wintcrmantcl, and Pfeifcnbcrgcr
(2011), .
Sec Calabrese (1950).208

100
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209or that it is consistent with NERC guidelines.
power reliability under the 1 -in-10 standard and system operators and policymakers generally are 
not faulted if they adhere to long-term industry practices, few question 1 -in-10 as an appropriate 
standard.

Because customers rarely complain about bulk

It is also helpful to understand that the 1 -in-10 standard is not applied uniformly throughout the 
industry. For example, ERCOT and many other system operators interpret the 1 -day-in-10-ycars 
standard as “1 outage event in 10 years,” while other system operators such as SPP interpret the 
1-day-in-10-years standard as “24 outage hours in 10 years.” While the two interpretations sound 
semantically similar, the level of reliability they impose differs significantly. As shown in a 
recent ease study of a 40,000 MW power system, the former definition requires a 14.5% reserve 
margin, while the latter requires only 10%.210 Finally, some regions, including TV A, SERC, and 
WECC, do not use the 1 -in-10 standard at all to set planning reserve margins, instead using a 
different approach, or leaving this task to their member utilities.211 For example, utilities within 
SERC and TV A have determined planning reserves based on explicit benefit-cost analyses of the 
economically optimal reserve margin. A recent NRRI whitepaper explains how these studies can 
be conducted.212

Another important consideration is the role 
customer reliability. In ERCOT, the I-in-10 
less than 1 minute per year per customer.214

209 Some industry participants may believe that the I -in-10 standard is a NERC requirement, but it is our 
understanding that this is not quite the case. In many NERC Regional Entities, non-binding guidelines 
reference the 1 -in-10 standard or require a study of reliability, although the actual mandated reliability 
levels arc determined by the utilities or RTOs themselves under state or FERC oversight. Some NERC 
entities, such as SERC, do not rely on the 1 -in-10 standard as a guideline, sec NERC (2008).
Sec Carden, Wintcrmantcl, and Pfeifcnbcrgcr (2011).
Sec NERC (2008). .
Sec Carden, Wintcrmantcl, and Pfeifcnbcrgcr (2011).
Sec NERC (2010). .
Based on an average 2-hour, 1,500 MW outage event every 10 years in a 65,000 MW system. The 2-hour 
outage translates to 12 minutes of outages per year, while each individual customer would have only a 2% 
chance of being curtailed during those outages because only 1,500 of 65,000 MW will be shed. This 
results in approximately 0.3 minutes of load shed per customer per year with these assumed outage 
characteristics.

210
211
212
212
214
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well in excess of 100 minutes due to outages caused by disturbances on the distribution system 
(and on the transmission system to a lesser extent). During severe storm events, annual outage 
durations can reach several hundred to several thousand minutes per customer, as shown in Table
17.

er

2011 
(min)(r.

Ce 8 1701 1 1

Oncor
tl

TNMP
Entergy

246 237
2 306

47 1 41 54
10,480 195 3 219

Source:
Data aggregated bv ERGOT from utilities’ Annual Service Quality Reports,

secPUCT(2012a). ' '

For these reasons, the value of maintaining a high resource adequacy standard needs to be 
evaluated carefully in the context of distribution- and transmission-related outages, which have a 
much greater impact on customer reliability. Creating market structures that further increase 
resource adequacy may prove to be less cost-effective than investments to improve distribution 
reliability.

Despite these considerations, little empirical work has been done in the industry to quantify the 
economics of the 1-in-10 criterion to confirm that it reasonably balances the tradeoffs between 
the economic value of reliability and the system capital costs imposed. Nor have the economics 
of the 1 -in-10 target been evaluated in I i • ,i ideally. We recommend that I • the 
PIJCT, and stakeholders re-evaluate the target in terms of its overall value, policy objectives, 
risk, and cost-effectiveness before re-designing the electricity market in an attempt to achieve 
that target.

Such an economic evaluation of bulk system reliability should take into account all economic 
and risk mitigation benefits of increased planning reserve margins, including reduced cost of 
outages considering customers’ VOLL, the reduced costs of emergency power purchases, and a 
reduced incidence of extremely high-cost outcomes during unusual market conditions, 
also that varies widely by customer types, with residential customers generally having the
lowest outage-related costs (often less than $5,000/MWh) and commercial and certain industrial 
customers the highest (often exceeding $10,000/M Wh). A load-weighted averai for the
system is sometimes used in these evaluations. I.fowever, if load-shed events can be targeted to
customers with the lowest m the optimal resource adequacy target will be lower. We
discuss options to let consumers differentiate reliability in Section

215 Note

215 See Carden, Winlcrmantcl, and Pfeifenbcrgcr (2011).
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•cliability, the PUCT
” level of reliability, 
to year around an 
level below which 

ey makers. It might 
i the total amount of 
occurred in 2011.

w i tueu w ion

B. Policy Options

In this section we evaluate five distinct policy options for approaching resource adequacy in 
ERCOIi ’ " ’

1. Energy-Only with Market-Based Reserve Margin
2. Energy-Only with Adders to Support a Target Reserve Margin
3. Energy-Only with Backstop Procurement at Minimum Acceptable Reliability
4. Mandatory Resource Adequacy Requirement for LSEs
5. Resource Adequacy Requirement with Centraliz ward Capacity Market

216 See Pfeifcnbcrgcr, Specs, and Schumacher (2009), Section IV.
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139 FERC If 61,247 
UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION

18 CFR Part 40

Docket Nos. RM12-6-000 and RM12-7-000

Revisions to Electric Reliability Organization Definition of Bulk Electric System and
Rules of Procedure

(Issued June 22, 2012)

AGENCY: Federal Energy Regulatory Commission.

ACTION: Notice of Proposed Rulemaking.

SUMMARY: Under section 215 of the Federal Power Act, the Federal Energy

Regulatory Commission (Commission) proposes to approve a modification to the

currently-effective definition of “bulk electric system” developed by the North American

Electric Reliability Corporation (NERC), the Commission-certified Electric Reliability

Organization. The revised definition of “bulk electric system” removes language

allowing for regional discretion in the currently-effective bulk electric system definition.

The revised definition establishes a bright-line threshold that includes all facilities

operated at or above 100 kV. The modified definition also identifies specific categories

of facilities and configurations as inclusions and exclusions to provide clarity in the

definition of “bulk electric system.”

The Commission also proposes to approve: (1) NERC’s contemporaneously filed

revisions to its Rules of Procedure, which creates an exception procedure to add elements

to, or remove elements from, the definition of “bulk electric system” on a case-by-case

SB GT&S 0580992



Docket Nos. RM12-6-000 and RM12-7-000 -2 -

basis; (2) NERC’s proposed form entitled “Detailed Information to Support an Exception

Request” that entities will use to support requests for exception from the “bulk electric

system” definition; and (3) NERC’s proposed implementation plan for the revised “bulk

electric system” definition.

DATES: Comments are due [INSERT DATE 60 days after publication in the

FEDERAL REGISTER]

ADDRESSES: Comments, identified by docket number, may be filed in the following

ways:

ffi Electronic Filing through http://www.fere. gov. Documents created electronically

using word processing software should be filed in native applications or print-to-

PDF format and not in a scanned format.

ffi Mail/Hand Delivery: Those unable to file electronically may mail or hand-deliver

comments to: Federal Energy Regulatory Commission, Secretary of the

Commission, 888 First Street, NE, Washington, DC 20426.

Instructions: For detailed instructions on submitting comments and additional 
information on the rulemaking process, see the Comment Procedures Section of this 
document.

FOR FURTHER INFORMATION CONTACT:

Susan Morris (Technical Information)
Office of Electric Reliability, Division of Reliability Standards
Federal Energy Regulatory Commission
888 First Street, NE
Washington, DC 20426
Telephone: (202) 502-6803

Nicholas Snyder (Technical Information)
Office of Electric Reliability, Division of Logistics & Security

SB GT&S 0580993
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Docket Nos. RM12-6-000 and RM12-7-000 -3 -

Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, DC 20426 
Telephone: (202) 502-6408

Robert Stroh (Legal Information)
Office of the General Counsel 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, DC 20426 
Telephone: (202) 502-8473

William Edwards (Legal Information) 
Office of the General Counsel 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, DC 20426 
Telephone: (202) 502-6669

SUPPLEMENTARY INFORMATION:
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139 FERC If 61,247 
UNITED STATES OF AMERICA 

FEDERAL ENERGY REGULATORY COMMISSION

Revisions to Electric Reliability Organization Definition Docket Nos. RM12-6-000 
of Bulk Electric System and Rules of Procedure RM 12-7-000

NOTICE OF PROPOSED RULEMAKING

(Issued June 22, 2012)

Under section 215 of the Federal Power Act (FPA),1 the Federal Energy1.

Regulatory Commission (Commission) proposes to approve a modification to the

currently-effective definition of “bulk electric system” contained in NERC’s Glossary of

Terms Used in Reliability Standards (NERC Glossary) developed by the North American

Electric Reliability Corporation (NERC), the Commission-certified Electric Reliability

Organization. NERC submitted its petition in response to the Commission’s directive in

Order No. 743 that NERC develop a revised definition of “bulk electric system” using
2

NERC’s Reliability Standards development process. The revised definition of bulk

electric system:

1 16U.S.C. § 824o (2006).
2

Revision to Electric Reliability Organization Definition of Bulk Electric System, 
Order No. 743, 133 FERC If 61,150, order on reh ’g, Order No. 743-A, 134 FERC 
% 61,210 (2011).
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Docket Nos. RM12-6-000 and RM12-7-000 -2 -

(a) removes the basis for regional discretion in the current bulk electric system

definition;

(b) establishes a bright-line threshold so that the “bulk electric system” will be

facilities operated at 100 kV or higher, if they are Transmission Elements, or

connected at 100 kV or higher, if they are Real Power or Reactive Power

resources; and

(c) contains specific inclusions (11-15) and exclusions (E1-E4) to provide

clarity in the definition that the facilities described in these configurations are

included in or excluded from the “bulk electric system.”

The Commission also proposes to approve:2.

(a) NERC’s contemporaneously filed revisions to its Rules of Procedure,

which creates an exception procedure to add elements to, and remove elements

from the definition of “bulk electric system” on a case-by-case basis;

(b) NERC’s proposed form entitled “Detailed Information to Support an

Exception Request” that entities will use to support requests for exceptions from

the “bulk electric system” definition; and

(c) NERC’s proposed implementation plan for the revised “bulk electric

system” definition.

NERC’s proposed revision to the definition of “bulk electric system” removes3.

regional discretion and establishes a 100 kV bright-line threshold. Further, we believe

that NERC’s proposal offers additional clarity to the definition of bulk electric system by

creating specific inclusions and exclusions within the definition, which provide
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granularity with regard to common types of facilities and facility configurations and

whether they are part of the bulk electric system.

We believe that the proposed “core” definition, including the inclusions and the4.

exclusions, as well as the exception process should produce consistency in identifying

bulk electric system elements across the reliability regions. In addition, it appears that

NERC’s proposed exception process to add elements to, and remove elements from, the

definition of the bulk electric system adds transparency and uniformity to the process.

Although it is rare that the Commission would address Rules of Procedure changes5.

in a rulemaking docket, we will do so in this instance because of the interplay between

NERC’s modified bulk electric system definition and the newly developed case-specific

exception process set forth in NERC’s proposed Rules of Procedure change. While we

propose to approve NERC’s petitions, we also seek comment from NERC and interested

parties on certain aspects of NERC’s petitions to understand the application of the

proposed “core” definition, including the application of the inclusions and exclusions,

and the proposed exception process to ensure consistent implementation.

I. Background

A. Section 215 of the FPA

Section 215 of the FPA requires a Commission-certified ERO to develop6.

mandatory and enforceable Reliability Standards, subject to Commission review and

approval. Once approved, the Reliability Standards may be enforced by the ERO, subject
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.............. , ........ ,; OF Ai ...I III

THE

FEDERAL

)
)
) Docket No. RM09-I8-000Revision to Electric Reliability Organization 

Definition of Bulk Electric System )
)

Pursuant to the Notice of Proposed Rulemaking issued March 18, 2010, Southern 

California Edison Company hereby submits its Rulemaking Comments.

I.

riON

On March 18, 2010, the Fe Regulatory Com mi ss ion (“Com mi ssion”

or “FERC”) issued a Notice of Proposed Rulemaking to revise the Electric Reliability

iOrganization’s (“ERO”) definition of the term Bulk Electric System (“BES”). The

definition of the term Bulk Electric System is important because transmission facilities

within the definition are subject to NERC’s Reliability Standards while non-BES

facilities are not subject to the Reliability Standards, although they remain subject to state

and regional reliability standards.

Notice of Proposed Rulemaking, Revision to Electric Reliability Organization Definition of Bulk Electric 
System, 130 FERC*] 61,204, issued March 18, 2010 (“NOPR”)........

SB GT&S 0580999



The proposal contained in the that the Commission direct NERC to (1)

revise its definition of the term “Bulk Electric System” to include all electric transmission

facilities with a rating of 100 kV or greater and (2) require that every exemption for an

individual transmission facility first undergo an independent review and approval of the 

exemption by the appropriate Regional Entity, NERC, ai ' The Commission

seeks comments about this proposal

II.

COMMENTS

SCE generally supports defining the Bulk Electric System to include all electric

transmission facilities with a rating of 100 kV or above. I.lowever, SCE recognizes that

in some instances, the facility’s rating may not be the most relevant factor to determine

whether it should be included or exempted from the BES. In such instances, the Is

proposal to require three levels of independent review before allowing a facility to be

exempt from the Reliability Standards would add excessive layers of review and

paperwork without benefit, fail to leverage the expertise of the Regional Entities, and

leave uncertainty for the facility operator until all three reviews are completed.

SCE proposes, as an alternative, that FERC permit Regional Entities to conduct-

initial transmission facility exemption reviews under approved methodologies .. i.e.,

subject to delegation agreements . with the approval from any such review raising a

rebuttable presumption of exemption. SCE further proposes that NERC and/or FERC

then be permitted to further review any exemption granted by the Regional Entities and,

if appropriate, repeal a Regional Entity’s grant of exemption. Such a process would

2 NOPR, at p. 1.
3 NOPR, at p. 26,
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avoid an undue administrative burden, provide stability in planning, properly leverage the

expertise of the Regional Entities, and improve the oversight role of NERC a' C.

Duplicative Review of Transmission Facility Exemptions Will CauseA.

rati ve burden on

Transmission Owner/Operators by requiring them to seek multiple layers of approval 

before any such facility may obtain and reasonably exercise an exemption.4 This would

be accomplished by requiring that alter a Regional Entity approves such an exemption,

NERC must then approve the exemption. Then, NERC must submit the proposed 

exemption “to the Commission for review on a facility-by-facility basis.”'' The

proposal specifics that “[a]ny such submission must also include adequate supporting

information explaining why it is appropriate to exempt a specific transmission facility

that would otherwise satisfy the proposed 100 kV threshold. Only alter Commission 

approval would the proposed exclusion take effect.”6 Under such a proposal, any

exemption approved by one or two reviews would not be sufficient a third review

would be required before the Transmission Owner/Operator may begin to exercise the

exemption.

It is suggested that this facility-by-facility review would “allow flexibility where

warranted while providing appropriate oversight to assure that there is a legitimate need 

for an exemption.”' However, no explanation is offered as to why such review by NERC

or Commission staff would be more effective than that of the engineers employed by the

1 NOPR, at p. 12.
* Id.
6 Id,
7 NOPR, at pp. 12.13.

SB GT&S 0581001



Regional Entities who are intimately familiar with the technical conditions, design, and

needs of the electrical grid in their respective regions. It is unclear why an analysis by

the Regional Entities would not provide “flexibility where warranted” but two additional

layers of review', administration, and paperwork would do so.

Further, the proposal does not acknowledge or address the delays that will

result from the proposed multiple facility-by-facility reviews. It is clear that at a

minimum, each review will require additional time for NERC and FERC staffs to conduct

their analyses. 1.lowever, that is only after both NERC and FERC develop and initiate

their review processes..steps that will each, in all likelihood, cause significant delay in

the establishment of the exemption process and raise uncertainty about the status of

facilities until the multiple reviews are completed.

The Regional Entities are Most Familiar with the Characteristics of the BulkB.

Electric System!

1 I 'i1 | § piupuSal

facility may be deemed exempt from inclusion in th ,x If adopted, this would

reviews before any transmissionw u u. iu auu in u. 1111 j i g

change the current system in which the Regional Entity alone may consider the region’s

supplemental criteria in considering BE8 exemptions 

review.9 SCE supports the single initial review feature of the current system in which the

with NERC oversight of the

Regional Entity considers and approves an exemption under NERC oversight. SCE

believes that adding additional layers of review before approval of exemptions will not

increase reliability and will add significant time and burdens to Transmission

fi NOPR, at p. 1.
9 NOPR, at pp. 2.4.
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Owner/Operators. But, adding further oversight may do so, without creating unnecessary

administrative burdens.

To justify the new requirement that would add two additional layers of review, the

NOPR identifies one Regional Entity that the NOPR states fails to adhere to the current 

NERC procedure..the Northeast Power Coordinating Council, Inc. (“NPCC”).10 Rather

than proposing that FERC order NPCC to conform to the NERC definition the

proposal would deny the seven remaining Regional Entities their existing flexibility to

consider unique characteristics of their systems.. despite their current conformity and

cooperation on the issue.

The remaining Regional Entities have complied with the NERC definition of BES

and have delegation agreements with NERC for implementing this compliance. The

delegation agreements between NERC and the Regional Entities were authorized under 

the Federal Power Act and the Commission’s regulations." Those agreements have

allowed for the enforcement of Commission-approved Reliability Standards by the

Regional Entities for the past several years.

These delegation agreements are consistent with the Energy Policy Act of 2005’s

support of the current procedure that requires the Commission to presume that “a

proposal for delegation to a Regional Entity ... promotes effective and efficient

■n 1 2administration of bulk power system reliability and should be approved. This

efficiency is realized as the Western Electricity Coordinating Council (“WECC”) and

other Regional Entities become familiar with the Registered Entities in their regions and

the design characteristics of their regional grids as they enforce the FERC-approved

10 NOPR, at pp. 7.9.
11 16 U.S.C. § 8240(a)(7) (2010): 18 CAR. §§ 39.1,39.8 (2005).
12 Energy Policy Act 2005 § 1211, 119 ST AT. 944 (2005).
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reliability standards through self-certifications, spot-checks, and audits. These design

characteristics are not insignificant as weather, topography and load centers vary

dramatically between regions.

This familiarity with the entities and facilities in the regions provides a sound

technical basis for any exemptions to the facilities of th for the respective region in

a manner that best promotes the reliability of the nation’s bulk power system.

C. Regional Entities Have the Technical Expertise to Properly Classify the

deal expertise of NERC inV, Ul i Ulll y , liikf V,UlilllH5MUil

the development of Reliability Standards, and NERC gives deference to the technical

expertise of the Regional Entities in the application of Reliability Standards..consistent

with the Energy Policy Act of 2005 and Commission-approved delegation agreements.

The Regional Entities work with the Registered Entities in their regions on a daily basis

and, as a consequence, understand the unique characteristics of the transmission facilities

and the needs in their region. It is this deep region-specific technical expertise that

guides effective determinations of exemptions to BES in a manner that, in the aggregate,

best promotes the reliability of the bulk power system at the national level. The expertise

of the Regional Entities is what drove the Energy Policy Act of 2005’s provision that the

Commission shall give deference to the technical work of Regional Entities such as

13WECC.

13 M
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Unfortunately, the proposal before the Commission fails to leverage the technical

expertise of the Regional Entities. Absent the region-based technical expertise that exists

today, the exemption process would not be as effective and could be error-prone.

D. FERC Should Give Deference to the WECC BES Definition Task Force

The proposal’s identity of a 100 kV threshold ft .litres is consistent with

current reliability criteria, as NERC has defined the Bulk Electric System with a 100 kV 

“general” threshold for decades.14 The proposal acknowledges that seven of the eight 

Regional Entities have adopted NERC’s definition either verbatim or with limited 

additional criteria, but then asserts that an absolute and inflexible rule is now required.1'5

Interestingly, the proposal notes that WECC has established a BES Definition

16Task Force but does not assert any deficiency with WECC’s engineering group.

Nonetheless, the proposal docs not explicitly provide or recognize that the Commission

will give deference to WECC’s technical expertise. The Commission’s final order should

provide deference for the work of the WECC BES Definition Task Force sir
17

Force”)..consistent with the Energy Policy Act of 2005.

terest to SCE as a WECC BES Task Force participant, the proposal does not

assert any technical infirmities in the Material Impact Assessment (“MIA”) method being

considered by the W] Task Force to determine technical grounds for the

exemption of facilities with a rating above 100 kV. However, the proposal then states

that it has “adequate technical justification” for its proposed threshold by citing events

"NOPR, aip. 13.
"M
16 NOPR, at pp. 13.14.
17 Energy Policy Act 2005 § 1211, 119 ST AT. 944 (2005).
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involving 115 kV and 138 kV that have either caused or contributed to “significant bulk

„I8electric system disturbances and cascading outages.

The BE5 Task Force has recently responded to comments on its fourth draft

proposal and is in the process of refining the MIA method to test for the potential

exclusion of radial lines that are at voltages of 100 kV or above. The MIA will be based

upon a dynamic stability testing method, as recommended by the BBS Task Force.

Rather than engaging in redundant and potentially unnecessary oversight of the Bulk

Electric System in the ion, FERC could review the MIA and its results, and if

it finds the method to be acceptable, allow WECC to administer the methodology for

excluding transmission facilities above 100 kV. If technically sound and appropriate,

FERC could allow other regions to adopt the MIA method as well. This would provide

clear guidance and a more streamlined process that would benefit the nation’s bulk power

system.

This approach would be consistent with the proposal SCE outlined above..that

Regional Entities conduct the initial exemption reviews and MERC and/or FERC would

review and, where warranted, repeal the exemption within a reasonable period of time.

Moreover, from the time an exemption would be granted by the Regional Entity until

such possible repeal by MERC o the Transmission Owner’s compliance

obligations would be subject to the Regional Entity finding.

The Commission should, in its final order, provide deference to the work of the

A . Task Force and other Regional Entities..as provided for under the Energy

Policy Act of 2005.

lsNOPR,aip. 15.
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E. I

In Footnote 24 of the proposes to further delay addressing the

statutory term “Bulk Power System” when noting, “While the Commission indicated in

Order No. 693 ... that the Commission may reconsider the scope of the statutory term

Bulk Power System in a future proceeding, in this proceeding we are addressing only the 

ERO’s definition of the term bulk electric system.”19 The Commission is aware that

numerous parties, including SCE, have sought clarification of the term “Bulk Power

System” since prior to the March 2007 issuance of Order 693. In Order 693, the

Commission declined to address the term “Bulk Power System”, but stated it would rely

on the NERC BES definition and NERC’s registration process initially and would

address the issue in a later order.20

The industry has been seeking final resolution of the statutory term “Bulk Power

System” since then and through this NOPR the Commission proposes to further postpone

resolution of the issue. SCE requests that the Commission act now and through this

NOPR to resolve the statutory term “Bulk Power System” and that the Commission’s

final order recognize that the definition of USES developed under this NOPR will meet the

statutory term “Bulk Power System” and her review need to take place.

III. CONCLUSION

SCE appreciates the effort and consideration that was put into developing a

methodology for redefining the Bulk Electric System and recognizes the importance of

the Reliability Standards for facilities that impact the Bulk Electric System..as well as

19 NOPR, at p. 10.
Mandatory Reliability Standards for the Bulk.Power System, Docket No. RM06.16.000, Order No. 693,

at p. 26, issued March 16, 2007.
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the similar state and regional reliability standards that apply to non-BES facilities. SCE

believes that the redefinition itself is useful and positive, if complete, but that the

proposed exemption review process may not be effective. Therefore, SCE respectfully

requests that the Commission accept these comments and re-design the proposed

exemption review process accordingly.

Respectfully submitted,

JENNIFER R. HASBROUCK 
DAVID B. COI.1ER

/s/david.b.eohcf
By: Davit (her

Attorneys for
SOUTHERN CAI.IFORNI IPANY

2244 Walnut Grove Avenue 
Post Office Box 800
Rosemead, California 91770 

Gone:
Electronic Mail:

2-6060
David.Coher@scc.com

Dated: May 10, 2010
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CERTIFICATE OF SERVICE

I hereby certify that, I have this day served a true copy of “Southern California Edison

making” on all parties identified on

the copies via email to all parties

i (“SCE”) Comments on Notice of Prop* 

the official service list(s). Service was effected by tn 

who have provided an e-mail address. First class mail will be used if electric service cannot be

Co

effectuated.

Dated at Rosemead, California, on this 10th day of May, 2010 at Rosemead California.

/s/vicki
Vicki Ca 
SOIJTH1

; for
4 COMPANY

2244 Walnut Grove Avenue 
Post Office Box 800 
Rosemead, California 91770 
Telephone: (626) 302-6846
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Excerpt from CAISO’s 2011/2012 Transmission Plan
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Transmission Plan I

Table 3.3-10: Summary uirements in Greater Ba;

constrained constrained
(MW)
6,572

(MW) (MW)(MW)
5,773 4,728 5,778

0 0 0 0

ants for the II.A Basin in 2021, an
ios. The following areas and sub.

El Nido sub-area.

eneration.

2. San On of re.Talega 230 kV line;

3.

4. is;

5.

6.

7.

8. ;V lines;

9. Vincent.Rio i.londo #1 and #2 230 kV lines;

10. Devers.Red Bluff #1 and #2 500 kV lines;
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CAISO’s Addendum to 2011/2012 Transmission Plan
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Addendum to:
Board-Approved 2011/2012 Transmission

Section 3.4.2.1 

Sensitivity Reliability Study Results
1318

J , A 2
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Addendum to Section 3.4.2.1 2011/2012 Transmission Plan

Addendum to Board-Approved 2011/2012 Transmission Plan
nsitivity Reliability Studyr* 0 4 0 4 A Dill 4 0 4 0

ill ' 1 • 1 ■: ■ 11 ......... i

California iSDWliD June 12, 2012 2
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to Section 3.4,2.1 2011/2012 Transmission Rian

-1: State energy agencies’ provided assumptions on incremental uncommitted hi:: 
' & CUP

1

oLKjotfc 496 14

icremental

toe following:

acid’e tntal I HF? rnrii liromonfc-

\

on

i The Del Amo - Ellis 230kV loop-in of Barre substation project was accelerated for summer 2012 due to extended outage 
of the San Onofre nuclear generation. This project brings Del Amo - Ellis 230kV line into Barre Substation, creating Del 
Amo - Barre and second Barre - Ellis 230kV lines.
2 The total generation within San Diego 1.CR area for this sensitivity study is approximately 1,900 MW.
2 The definition of new generation requirements in this section refers to the repowering of once-through cooled generation 
with acceptable cooling technology.

California ISOWliD June 12, 2012 3
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Addendum to Section 3.4.2.1 2011/2012 Transmission Plan

i for the CPUC

Serrano- Lewis#1 / Serrano-
Villa PK #2

Western 5,84? 889 8,718 Yes Serrano-Villa PK#tLA

LA M M Loma '
500/230 Bank#t (24-
Hrmlng) *

C-h.no - t.Lra L ;n>a has!
2y.-r\‘ rne - M:rs Loa’a'/.est
5OO/230kV Bank #2

Environment 1,519 8 554
ally

Constrained

(Mid Net 
Load

Condition}

g-"- '-afion need ranges 
•V: r-effective to lessWestern LA 868 - 1,437 MW plus SONGS/■VTY** n-----

Elis” 434 558 Yes
Lines

La Fresa-Hinson 230 
kV line

La Fresa-Redondo#1 and #2 
230 kV linesEtNido 327 01 418 No

Motes;
^ This has assumptions of new generation coming from repowering of OTC units.
% New generation need for the LA Basin is carried over from the Western LA area new capacity need (i.e., OTC plant repowering}
* Mira Loma 5O0/23GkV Bank #2 has a 24-hour emergency rating of 1,344 MVA
** In addition to generation requirements, two 79 MVAR shunt capacitors (Johanna & Santiago) and 140 MVAR at HB were modeled to mitigate voltage 

collapse concern to maintain load. If Santiago N-2 SPS is used (drop Santiago load), then no new unit is needed (i.e., no OTC repowenng), but two 
shunt caps are still needed.

California ISOWliD June 12, 2012 4
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Addendum to Section 3,4.2.1 2011/2012 Transmission Plan

effectiveness of the additional Q.IF3.

4 s :nt of the mid net load condition for the CPUC 
i incremental uncorr and CUPns

Serrano- Lewis#1 / Serrano- 
Vila PK#2

Wedem 5m 869 6,764 Yes Serrano - Villa PK#1

LVj :.o;r,a -.‘.es!
SCO 230 EanK = ! 04 
ri'raiii;a':'

Chino - i.in'a Ucia l as; “3
■- ' '■■■=> i I'm i

S00/230kV Sank #2

LA
Environment Basin

Overall
7,203 8,722

ally
Constrained New! |

from rust eih-L'-.i-r.: OsrWestern LA 782 -1,301 MW plus SONGS(Mid Net
Load

Condition)

mr‘ *■*-----------------------

388

La Fresa-Hrnson 230 La Fresa-Redondo#! and#2 
230 kV linesEl Nieto 284 91 375 No IcV line

Notes:
~ This has assumptions of new generation coming from repowering of OTC units.
% Mew generation need for the LA Basin is carried over from the Western LA area new capacity need (i.e., OTC plant repowering}
* Mira Loma 500/230kV Bank #2 has a 24-hour emergency rating of 1,344 MVA
** In addition to generation requirements, two 79 MVAR shunt capacitors (Johanna & Santiago) and 140 MVAR at HB were modeled to mitigate voltage 

collapse concern to maintain load. If Santiago M-2 SPS is used (drop Santiago load), then no new unit is needed (i.e., no OTC repowering) but two 
shunt caps are still needed.

California ISOWliD June 12, 2012 5
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Addendum to Section 3.4.2.1 2011/2012 Transmission Plan

s-m project

Western Serrano - Lewis #11 Serrano-
'■m- FKWRtftfi 889 7 024 Yes Rerrann . Villa P tf «

Chino ■ Moy Loma cast =C
230kV8ne + M»ra LomaWest
go: row-/ Bam -2

L'va Lome '
Environment

ally
Constrained

500 250 Bam; = i -.21.

New flena-Y;!.rr- need ranges 
frommoo ef-rr.-etoless 
effective

Western LA
(Mid Net OTC, Ranne

Load
Condition)

1,042 -1,677 MW plus SONGS

Ba-re- Etas 25lkV Lav:- + 
SONGS - SarOi;Kp = 1 and =2
230kV Lines

No None

La Fresa-Redondo At and #2
230 kV lines

La Fresa-Htnson 230 
(tV lineEl Nieto 274 91 365 No

Notes:
* Mira Loma 500/23QkV Bank #2 has a 24-hour emergency rating of 1,344 MVA.

A This Has assumptions of new generation coming from repowering of OTC units.
% Mew generation need for the LA Basin is carried over from the Western LA area new capacity need (Le., OTC plant repowermg).

California iSOWliD June 12, 2012 8
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ATTACHMENT H
Excerpt from Lawrence Berkley National Laboratory Report: Tracking 

the Reliability of the U.S. Electric Power System
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LBNL r

Ernest Orlando Lawrence 

Berkeley National Laboratory

>.

ublicly Available 

:ed to State Public
i

Joseph H. Etc.) and Kristina Hamachi LaCommare

October 2008

The work described in this report was funded by the Office of Electric ivery and 
Energy Reliability of th 1 O jartment of Energy under Contract Is' - O 02
0501011230 ’

1
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Large blackouts, such as the August 14-15, 2003 blackout in the northeastern United States and 
Canada, focus attention on the importance of reliable electric service. As public and private 
efforts are undertaken to improve reliability and prevent power interruptions, it is appropriate to 
assess their effectiveness. Measures of reliability, such as the frequency and duration of power 
interruptions, have been reported by electric utilities to state public utility commissions (PUCs) 
for many years. This study examines current state and utility practices for collecting and 
reporting electricity reliability information and discusses challenges that arise in assessing 
reliability because of differences among these practices.

etual

.ex.

Our findings regarding state PUC practices and rules on reliability information reported by 
utilities are summarized as follows:

fl :nt
i a similar

fl icr
used to

fl :s. Of
ics
don
its using

the concept of “major event days.”
An additional four PUCs receive reliability information from utilities, though not as a 
result of a formal reporting requirement.
Thirty-seven state PUCs, including DC, make publicly available or summarize in 
publicly available documents, the reliability information they collect from utilities.

ffi

ffi

xi
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;• 1/2i

%
3/3

%
%

te PUCs that provided information (number of utilities for which LBNL received
information/total number of state.regulated utilities)

i te PUCs that did not

Figure ES.1. Summary of States th n

Our findings regarding utility practices for collecting and reporting reliability information to 
state PUCs are summarized as follows:

0 III tilitics reported !■ i II indf - I ■ nly 12 of the 123 utilities
reported MAIF1.

ffi cable though not

ffi iterruptions have

ffi affect, ! ■ -

ffi y performance in 
online or

/ t,. t, i S V* * * * VI, » T 1 I 1 VW * 1 VJ.

lie definition of a major event is not consistent among the majority of utilities.
andard 1366-2003 introduces a consistent means for defining major events using 

the concept of “major event days.”
ffi ajor events;

ffi n SAIFI

ffi

XU
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iv Tsc of IEEE Standard 1366-2003 docs not appear to bi; x, I ■ or SAIFI values
compared to using prior definitions of major events.

We also collected information on bulk power system emergencies reported by utilities in near 
real-time to national bodies in 2006, including the U.S. Department of Energy id the
North American Electric Reliability Corporation (NERC), and compared aspects of this 
information to that reported by utilities to state PUCs. Our findings are summarized as follows:

Information on electricity reliability reported to these two national bodies consists of 
descriptive information that is reported in near real-time on individual, large events that 
affect the bulk power system. The reporting takes place in near real-time because an 
important purpose of the reporting is to notify relevant industry and public bodies of 
significant power system events that may require immediate response. With few 
exceptions, the same information is reported to both DOE and NERC at the same time. 
Many, but not all, events reported to these national bodies also cause power interruptions 
to customers. For these events, the number of customers affected is reported.
An initial assessment of these events supports the conventional wisdom that the majority 
of power interruptions experienced by customers are not due to large events that affect 
the bulk power system; they are due to more localized events that affect only utility 
distribution systems.
It is difficult to cross-reference information reported to national bodies on individual 
large bulk power system events that cause power interruptions, as defined by these 
national bodies, with information reported to state PUCs on individual major events, as 
defined by either the PUC or the reporting utility.

ffi

ffi

ffi

ffi

From these findings, we draw the following conclusions and recommendations:

ffi
ffi

ffi Efforts to eliminate differences that are solely due to reporting practices arc just 
beginning. These efforts, which focus on using standard definitions, such as those 
promoted by IEEE Standard 1366-2003, are promising and should be encouraged.
Until IEEE Standard 1366-2003 is adopted universally, regulators concerned about the 
definition and treatment of major events in reporting reliability information should 
consider requiring reporting d SAIFI both including and not including major
events, as well as descriptive information on each major event.
More work is required to better understand the sources of discrepancies and the 
importance of seeking greater consistency between reliability information reported to 
national bodies and that reported to state

ffi

ffi

Xlll
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ATTACHMENT I
Excerpt from SCE December 2011 Outage Report
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SOUIHI'RN CALIf-ORNtA

I ' '
An EBiSOM INI'ERNATIONAI, Company

• " ■■■' ff f|i||

December 2011 Outage Report:

Restoration and Communications Challenges
and Root Cause Evaluation
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Sinoe beginning this Root Cause Evaluation, SCE has engaged with various stakeholders 
and received feedback and additional suggestions for improving restoration, communication 
with customers, and cooperation with agencies and communities. SCE has also reoeived 
and reviewed the February 1,2012, report prepared by the Consumer Protection and Safety
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ATTACHMENT J

Excerpt from The Role of Forward Capacity Markets in 

Increasing Demand-Side and Other Low-Carbon Resources
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Experience and Prospects

uction-based capacity markets held several years 

ahead of need — called “forward” capacity markets 

— area relatively new approach for addressing 

resource adequacy in the power sector. Early experience in 

the United States (US) suggests that these markets have the 

potential to play a supporting role in delivering capacity 

from low-carbon, demand-side resources, including energy 

efficiency. However, auction results to date also suggest that 
these markets encourage the construction or continued 

operation of high-emitting supply-side resources to meet 
reliability targets. Market design improvements and 

additional policies can serve to better align these capacity 

markets with carbon reduction goals.

nc.

1
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Regulatory Assistance Project

Introduction and Summary

or most of the US power sector’s history, the 
quantity and mix of resources built to meet 
customer demand for electricity was determined 
or “planned” by utilities and regulators using a 

range of analytical tools and methods. The revolution in 
computing technologies during the 1970s and ‘80s made 
possible the development of sophisticated planning models 
that were used to identify the least-cost mix of resources 
to meet demand for electricity, given a specified level 
of reliability. In the mid-1990s-with the emergence of 
electric industry restructuring in some parts of the US- 
came the expectation that competitive markets would now 
determine both the optimal amount and the optimal mix of 
resources. The result was a move away from involvement of 
regulators in the planning and procurement of electricity, 
toward almost exclusive reliance upon markets for deciding 
how much and what kind of generating capacity would be 
available to meet customer demand.

3-

y

y or USS/kilowatt (kW)-month. Conversion: $100/MW-day = $3/kW-month.

2
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The Role of Forward Capacity Markets in Increasing Demand-Side and Other Low-Carbon Resources
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http://www,brattle,com/_documents/uploadlibrary/upload832,pdf
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Regulatory Assistance Project
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The Role of Forward Capacity Markets in Increasing Demand-Side and Other Low-Carbon Resources

le
future.

;t er
si
lo

Resource Adequacy in the US

and long.run.

De
ng

12 North American Electric Reliability Corporation, Glossary of
http://www. nerc.com/docs/standards/rs/Glossary_2009Apri I20. pdf Put another way, resource adequacy means having 
sufficient electric supply resources in place to maintain the “one day in 10 years” standard of reliability (which translates to 
reliable supply 99.97 percent of the time). See also N. Jonathan Fteress and Kenneth A. Colburn, “Connecting Market Design: 
From Carbon to Electric Capacity,” October 2005, Vol. 3, No. 1, Energy Committee Newsletter, American Bar Association.

13 The level and timing of peak loads are estimated before the fact, and the projections are less reliable the farther out in tine 
they are made.

at

5
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Regulatory Assistance Project

14

15

16 Such as withholding power to extract higher prices.
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ATTACHMENT K

Article: Selling Energy Efficiency
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Excerpt from SCE’s Annual System Reliability Report - 2011
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Southern California Edison 

Annual System Reliability Report - 2011 

Table of Contents

Attachment Tab Name Description

Historical System Indices 
(IEEE Std 1388-2003)1A SAIDI, SAIFI, and MAIFI Annual System Statistics calculated per IEEE-1386,

Historical System Indices
(D.96-Q9-045)1B SAIDI, SAIFI, and MAIFI Annual System Statistics calculated per D.96-G9-Q45.

For each excluded major event day, the date & primary cause, the associated SAIDI, SAIFI and MAIFI 
and the basis for the exclusion (either the D96-09-045 definition or IEEE Std 1368-2003 2.5 Beta 
Method).________________________________ __________________ _______________________

1C Major Event Days Detail

Circuit ID and number of customers experiencing more than one sustained outage per month on a 
rolling annual average basis after exclusion of major events (2002-2011)

2 List >12 Sustained

The largest SAIDI days each year, the number of customers affected, and the number of people used 
to restore service (2002-2011)Top 10 SAIDI Each Year3

The number of customers without service by hourly interval (2002-2011) for each major event day.No Service by Hourly interval4

The number of customers without service by outage duration (2002-2011) for each major event day.No Service by Duration5
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Attachment 1B

Southern California Edison
Historical System Reliability (CPUC D.96-09-045) 

2002 - 2004 Using DTOM 

2005 Using DTOM & ODRM 

2006-2011 Using ODRM

All Interruptions Included1 Major Event Days Excluded Per D.96-09-0452
SAID!3 SAID!3YEAR SAIFI MAI FI SAIFI MAIFI

1.23 1.11 50.44 1.11 1.102002 52.75
2003 (w/o sub)5 1.39 1.37 1.19 1.1763.9087.23

1.1579.20 1.35 1.37 57.78 1.182003 (w/ sub)
1.34 67.11 1.262004 (w/o sub) 1.19 1.1275.21

1.192004 (w/ sub) 62.83 1.24 1.1368.39 1.30
74.25 1.211.271.442005 (w/o sub) 91.64 1.52

1.27 1.2191.45 1.52 1.44 74.162005 (w/ sub)
2005 (ODRM)4 82.10 1.670.821.02 2.00106.41

116.342006 ODRM 1.08 1.00 1.64142.27 1.81
1.682007 ODRM 1.15 1.11 1.60151.60 141.95

2008 ODRM 119.21 119.21 1.12 1.671.12 1.67
1.410.94105.982009 ODRM 1.41105.98 0.94
1.64141.14 1.091.09 1.642010 ODRM 141.14
1.43173.03 1.031.08 1.492011 ODRM 232.60

All calculations utilize a definition of "sustained" interruption as described in D.96-09-045, which is an interruption lasting 5 minutes or longer.

' This excludes ISO-directed firm load curtailment, Protective Outage Plan (POP) outages, Remedial Action Scheme (RAS) outages.
2 Major Event Exclusions are defined in D.96-09-045 under Appendix A Section I - Item 4c.
3 Metrics for 1999 - 2005 have been adjusted upward to reflect the variance introduced by Southern California Edison’s former convention of declaring All Load Up (ALU) when 
power had been restored up to the last residential transformer. An estimate was added to the annual CMI base to arrive at the normalized SAIDIs. No adjustment was necessary 
beyond 2005.
4 ODRM data in 2005 only does not include Area Outages.
5 "Sub" refers to substitution of historical average metrics in circuits affected by the Bark Beetle Infestation.
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