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August 11,2006 

The Honorable Magalie R. Salas 
Secretary 
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, D.C. 20426 

Re: California lndependent System Operator Corporation 
Docket No. ER06---000 
Transmission Control Agreement, Rate Schedule No. 7 

Dear Secretary Salas: 

Pursuant to Section 205 of the Federal Power Act ("FPA"), 16 U.S.C. § 
824d, the California lndependent System Operator Corporation ("ISO"), on behalf 
of itself, Pacific Gas and Electric Company ("PG&E1'), San Diego Gas & Electric 
Company ("SDG&E1'), Southern California Edison Company ("SCE"), the Cities of 
Anaheim, Azusa, Banning, and Riverside, California (collectively, "Southern 
Cities"), the City of Vernon, California ("Vernon"), Trans-Elect NTD Path 15, LLC 
("Trans-Elect"), Western Area Power Administration - Sierra Nevada Region 
("Western"), the City of Pasadena, California ("Pasadena"), and Trans Bay Cable 
LLC ("TBC"), respectfully submits for filing with the Federal Energy Regulatory 
Commission ("Commission" or "FERC") an amendment to the Transmission 
Control Agreement ("TCA) among the IS0 and Participating Transmission 
Owners ("Participating TOS").' The current Participating TOs are PG&E, 
SDG&E, SCE, the Southern Cities, Vernon, Trans-Elect, Western, and 
Pasadena. Vernon became a New Participating TO as described in Section I.B, 
infra. The Southern Cities became New Participating TOs as described in 
Section I.C, infra. Trans-Elect became a New Participating TO as described in 
Section I.D, infra. Western is a partial Participating TO as described in California 

1 Capitalized terms not otherwise defined herein are defined in the Master Definitions 
Supplement, Appendix A to the IS0 Tariff. 
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lndependent System Operator Corporation, 1 09 FERC 7 6 1 ,I 53 (2004) 
("Western Order"), and Section I.E, infra. Pasadena became a New Participating 
TO as described in Section I.F, infra. 

The revisions being filed today are made in order to permit TBC to 
become a Participating TO, to identify the transmission interests (i.e., the 
Entitlement) that TBC will be turning over to the ISO's Operational Control, and to 
make other modifications to the TCA that have been agreed upon by the parties 
to the TCA. 

Two copies of the instant filing are provided to be date-stamped and 
returned to the messenger. 

1. BACKGROUND 

A. The Initial TCA Filings 

The TCA is the agreement among the IS0 and Participating TOs that 
establishes the terms and conditions under which Transmission Owners place 
certain transmission facilities and Entitlements under the ISO's Operational 
Control, thereby becoming Participating TOs. The TCA describes how the IS0 
and each Participating TO will discharge its respective duties and responsibilities 
with respect to the operation of those facilities and Entitlements. The initial TCA 
was filed as part of the comprehensive "Phase II" filings submitted by the trustee 
on behalf of the IS0 on March 31, 1997. Refinements to the TCA were made as 
a result of an ongoing stakeholder process, and a revised TCA was submitted on 
August 15, 1997, in compliance with the Commission's order in Pacific Gas and 
Electric Company, et al., 80 FERC 61,128. In its order dated October 30, 1997, 
the Commission granted interim and conditional authorization to the IS0 to 
commence operations and required certain modifications to the TCA. Pacific 
Gas and Electric Company, et a/. , 81 FERC fi 61,122. The IS0 filed the revised 
TCA on February 20, 1998. By order dated March 30, 1998, California 
lndependent System Operator Corporation, 82 FERC fi 61 ,325 ("March 30, 1 998 
Order"), the Commission conditionally accepted the TCA for filing to become 
effective on the IS0 Operations Date and required further modifications to be 
made in a compliance filing within 60 days of the IS0 Operations   ate.^ 

2 March 30, 1998 Order, 82 FERC at 62,276-79. The IS0 made the compliance filing on 
June 1, 1998. On February 11, 1999, as amended on April 19, 1999, the IS0 filed a supplement 
to the TCA consisting of operating instructions and curtailment priorities for Path 15. The 
Commission accepted these submissions by order dated June 17, 1999 in Docket No. ER99- 
1770-000. California lndependent System Operator Corporation, 87 FERC fi 61,312 ("June 17, 
1999 Order"). On rehearing of the June 17, 1999 Order, the Commission granted in part and 
denied in part rehearing, and directed the IS0 to make another compliance filing. California 
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B. The TCA Filings to Add Vernon as a New Participating TO 

On December 21, 2000, the IS0 filed with the Commission an amended 
version of the TCA intended to accommodate Vernon's application to become a 
New Participating TO. That amended TCA was executed by the ISO, the 
Original Participating TOs, and Vernon. By order dated February 21, 2001, 
California lndependent System Operator Corporation, et al., 94 FERC 7 
61,141, the Commission accepted the amended TCA and granted waiver of the 
notice requirement so that the amended TCA was made effective as of January 
1, 2001. The Commission ordered that the IS0 make a compliance filing of the 
amended TCA, however, to conform with Commission Order No. 614. On March 
23, 2001, the IS0 made that compliance filing of the TCA, which the Commission 
accepted by letter order issued May 1, 2001. 

C. The TCA Filings to Add the Southern Cities as New 
Participating TOs 

On November 25, 2002, the IS0 filed with the Commission an amended 
version of the TCA intended to accommodate the Southern Cities' applications to 
become New Participating TOs. That amended TCA was executed by the ISO, 
the Original Participating TOs, Vernon, and the Southern Cities. By order dated 
January 24, 2003, California lndependent System Operator Corporation, 102 
FERC fi 61,061 ("January 24, 2003 Order"), the Commission conditionally 
accepted the amended TCA and granted waiver of the notice requirement so that 
the amended TCA was made effective as of January 1, 2003. The Commission 
ordered that IS0 make a compliance filing of the amended TCA, however, to, 
inter alia, remove language (included in TCA 5 3.4) allowing Participating TOs to 
withdraw from the IS0 when faced with an adverse tax action. The Southern 
Cities and the IS0 requested rehearing on this element of the January 24, 2003 
Order, requesting that the language of TCA § 3.4 remain unchanged. In its April 
15, 2003 compliance filing, the IS0 requested that the Commission not act on the 
removal of this language until it had ruled on the requests for rehearing. By order 
issued May 2, 2003, California lndependent System Operator Corporation, 103 
FERC 7 61 ,I 13 ("May 2, 2003 Order"), the Commission granted rehearing with 
regard to the withdrawal provisions, and allowed § 3.4 to remain in the TCA as 
proposed in the ISO's November 25, 2002 filing. In light of this directive, the IS0 
submitted a motion to withdraw elements of its April 15, 2003 compliance filing. 
By order issued November 17, 2003, California lndependent System Operator 
Corporation, 105 FERC 7 61,207 ("November 17, 2003 Order"), the Commission 
conditionally accepted the April 15, 2003 compliance filing and granted the ISO's 

lndependent System Operator Corporation, 99 FERC fl 61,212 (2002). The IS0 submitted the 
compliance filing on June 21, 2002, and the Commission accepted it by letter order dated May 
28, 2003. 
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motion to withdraw. On March 25, 2004, the IS0 submitted a filing in compliance 
with the November 17, 2003 Order. By order issued March 22, 2005, California 
lndependent System Operator Corporation, 1 1 0 FERC 7 6 1,297 ("March 22, 
2005 Order"), the Commission accepted the March 25, 2004 compliance filing, 
subject to a revision to TCA $j 3.4.8. On April 6, 2005, the IS0 submitted a filing 
in compliance with the March 22, 2005 Order, which the Commission accepted 
by letter order issued July 18, 2005. 

D. The TCA Filing to Add Trans-Elect as a New Participating TO 

Trans-Elect filed with the IS0 a notice of intent in January 2003, and a 
subsequent application that proposed turning over Operational Control of its 
Entitlements in the proposed Path 15 upgrade project to the ISO, stating its intent 
to become a Participating TO on or after January 1, 2004, when the Path 15 
transmission facilities in which it has transmission Entitlements were energized. 
On August 15, 2003, the IS0 filed with the Commission, in Docket No. ER03- 
1217-000, the revisions to the TCA necessary to permit Trans-Elect to join the 
IS0 as described above. By letter order issued October 14, 2003, the 
Commission accepted these revisions to the TCA, to become effective upon 
notice after January 1, 2004. The Path 15 transmission facilities were accepted 
for exercise of Operational Control by the IS0 on December 22, 2004, and the 
IS0 filed a notice with the Commission on that date advising of the ISO's 
acceptance of those facilities and the associated effective date of the TCA tariff 
sheets previously accepted by the Commission contingent on the ISO's issuance 
of that notice. The tariff sheets made effective as of December 22, 2004, include 
the tariff sheets making Trans-Elect a New Participating TO. 

E. The TCA Filing to Add Western as a Partial Participating TO 

Western filed with the IS0 a notice of intent in December 2003, and a 
subsequent application that proposed turning over Operational Control of only its 
rights and Entitlements in the proposed Path 15 upgrade project to the ISO, 
stating its intent to become a "partial" Participating TO when the Path 15 
transmission facilities in which it has transmission rights and Entitlements 
commenced commercial operation. On September 7, 2004, the IS0 filed with 
the Commission an amended version of the TCA and Amendment No. 63 to the 
IS0 Tariff ("Amendment No. 63") to accommodate Western's becoming a partial 
Participating TO with regard to Western's interest in the Path 15 upgrade. By 
order issued November 5, 2004, California lndependent System Operator 
Corporation, 109 FERC 7 61,153 ("Western Order"), the Commission accepted 
the proposed revisions to the TCA, subject to modifications, effective November 
I ,  2004; the Commission also conditionally accepted Amendment No. 63, subject 
to further Commission action and refund, and established dispute resolution 
service procedures. On December 6, 2004, the IS0 submitted further 
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modifications to the TCA to comply with the Western Order. Also on that date, 
Western and SCE submitted requests for rehearing and clarification of the 
Western Order. By letter order issued April 13, 2005, the Commission accepted 
the ISO's December 6, 2004 compliance filing. By order issued May 16, 2006, 
California lndependent System Operator Corporation, 1 15 FERC 7 61 ,I 78 ("May 
16, 2005 Order"), the Commission granted Western's request for rehearing and 
clarification and denied SCE's request for rehearing and clarification. 

F. The TCA Filing to Add Pasadena as a New Participating TO 

Pasadena filed with the IS0 a notice of intent in June 2004, and a 
subsequent application that proposed turning over Operational Control of its 
facilities and Entitlements to the ISO, stating its intent to become a Participating 
TO effective January 1, 2005. On December 23, 2004, the IS0 filed with the 
Commission, in Docket No. ER05-381-000, the revisions to the TCA necessary 
to permit Pasadena to join the IS0 as described above. 

On October 29, 2004, in Docket No. EL05-18-000, Pasadena submitted a 
petition requesting that the Commission issue an order, inter alia, accepting 
Pasadena's Transmission Revenue Requirement and Transmission Owner Tariff 
effective as of the later of January 1, 2005 or the effective date of a TCA 
acceptable to Pasadena. 

By order issued February 11, 2005, California lndependent System 
Operator Corporation, the Commission accepted for filing the revisions to the 
TCA contained in the ISO's December 23, 2004 filing and suspended them for a 
nominal period, effective January 1, 2005, subject to refund. The Commission 
also initiated a hearing concerning the justness and reasonableness of the 
revisions to the TCA and ordered hearing procedures to be held in abeyance to 
provide time for settlement judge procedures. Further, the Commission 
consolidated Docket Nos. ER05-381-000 and ELO5-l8-OOO for purposes of 
settlement, hearing, and decision. Following settlement judge procedures, on 
May 27, 2005, Pasadena filed a settlement agreement to resolve all issues set 
for hearing in those consolidated dockets. By order issued June 15, 2005, City of 
Pasadena, California and California lndependent System Operator Corporation, 
11 1 FERC 7 63,065, the Presiding Administrative Law Judge in the proceeding 
certified the settlement agreement to the Commission as uncontested. By order 
issued July 26, 2005, City of Pasadena, California and California lndependent 
System Operator Corporation, 1 12 FERC 7 61,126, the Commission approved 
the uncontested settlement. 
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G. The Trans Bay Cable Project and the TCA Filing to Add TBC as 
a New Participating TO 

On May 19, 2005, TBC filed with the Commission an operating 
memorandum among TBC, the City of Pittsburg, California ("City of Pittsburg"), 
and Pittsburg Power Company ("Pittsburg Power") that set forth the rate 
principles and operational responsibilities pursuant to which TBC would pursue 
the development, financing, construction, and operation of a new, single, high- 
voltage direct current transmission line that would be used to transmit electricity 
from an existing PG&E substation adjacent to the City of Pittsburg, underneath 
San Francisco Bay, to an existing PG&E substation within the City of San 
Francisco (the "Trans Bay Cable Project" or "Project"). By order dated July 22, 
2005, Trans Bay Cable LLC, 112 FERC 7 61,095 ("July 22, 2005 Order"), the 
Commission accepted for filing the operating memorandum filed by TBC and the 
rate principles contained therein. By order issued January 18, 2006, Trans Bay 
Cable LLC, 114 FERC 7 61,031, the Commission granted clarification of the July 
22,2005 Order. 

TBC will own an Entitlement to the entire capacity of the Project facilities, 
which is estimated to be 400 MW. It is anticipated that Pittsburg Power will hold 
the underlying ownership interest in the Project facilities. The line is expected to 
be energized in early 2009. 

On September 8, 2005, the IS0 Governing Board unanimously approved 
the Project as the preferred long-term transmission alternative to address 
reliability concerns regarding the San Francisco peninsula area. Under the 
procedures outlined in Section 4.3.1 of the IS0 Tariff, TBC filed with the IS0 a 
notice of intent on December 30, 2005, and an application (which included a draft 
TO Tariff) on January 13, 2006, to become a New Participating TO effective on 
the commercial operation date of the Project. TBC has proposed to turn over 
Operational Control of its Entitlement to the Project to the ISO. 

TBC's application, including its draft TO Tariff, was posted on the IS0  
Home Page on January 13, 2006, for Market Participant review, and comments 
were received from PG&E, SCE, and SDG&E. The IS0 responded to each of 
the comments and apprised TBC of the comments and the ISO's response. 

On June 14, 2006, after the issues raised by the parties had been 
resolved through negotiations (see Section ll.A.2 below), the IS0 Governing 
Board unanimously voted to accept TBC's application for Participating TO status, 
conditioned on TBC obtaining approval of its TO Tariff and Transmission 
Revenue Requirement by the Commission. Pursuant to that action by the IS0 
Governing Board, the IS0 has included in this filing a set of amendments to add 
TBC as a conditional party to the TCA, similar to the approach and timing of prior 
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TCA amendments to add Trans-Elect as a New Participating TO and Western as 
a partial Participating ~ 0 . ~  

Pasadena and the Cities of Anaheim and Riverside have indicated that, 
although they do not object to TBC becoming a New Participating TO (or to any 
of the other amendments proposed to the TCA), the approval process for 
amendments to an agreement such as the TCA is time-consuming for 
governmental entities such as themselves, and they could not execute the 
amendments to the TCA in time for this filing to be made. The executed 
signature pages for those Participating TOs that have been unable to complete 
their approval processes as of the date of this filing will be filed when such 
approvals have been obtained. The IS0 anticipates that these approval 
processes will be completed, and the executed signature pages provided, well in 
advance of the time when the TCA becomes effective as described in Section Ill, 
below. 

In addition to the TCA amendments to add TBC as a New Participating TO 
filed herewith, the TCA parties determined in the course of their negotiations that 
the provisions of the IS0 Tariff regarding recovery by a Participating TO of its 
Low Voltage Transmission Revenue Requirement ("LVTRR") do not address 
sufficiently clearly the circumstances of TBC as a "merchant" Participating TO 
that does not serve any Load in the IS0 Control Area. On August 3, 2006, the 
IS0 Governing Board voted to authorize the IS0 to file a proposed amendment 
to the IS0 Tariff with the Commission to address the circumstances of TBC and 
any similarly-situated "merchant" Participating TO in the future. The IS0 
anticipates that this IS0 Tariff amendment will be filed with the Commission soon 
after this filing. 

Prior to completion of construction of the Project transmission facilities, 
TBC will file a Transmission Revenue Requirement for approval by the 
Commission. Contemporaneously, TBC also will file a Transmission Owner 
("TO") Tariff for approval by the Commission, including a Transmission Revenue 
Balancing Account. Once TBC has made this filing, the IS0 anticipates making 
an informational filing to revise its transmission Access Charge rates to account 
for the addition of TBC as a New Participating TO. Also, as it did for the addition 
of Trans-Elect as a New Participating TO and Western as a partial Participating 
TO, once the commercial operation date for the Trans Bay Cable Project is 
finalized, the IS0 will make an informational filing identifying that date as the 
effective date of TBC's status as a New Participating TO and party to the TCA. 

3 As discussed further below, the timing of this filing has been dictated by the need for 
Commission action prior to the closing of the financing for the construction of the Trans Bay 
Cable Project. For this reason, it was not possible to wait until the necessary approval processes 
of all the Participating TOs had taken place before making this filing. 
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H. Background Regarding Revisions to the TCA Other than Those 
Concerning TBC 

In addition to the TCA amendments to add TBC as a New Participating 
TO, the parties to the TCA have identified various other provisions of the TCA 
that need to be updated. In an attempt to minimize the number of filings of TCA 
amendments, the parties have combined the amendments to add TBC as a New 
Participating TO with these additional amendments. These additional 
amendments are described in more detail in Section 1I.B of this letter. 

II. REVISIONS TO THE TCA 

A. Changes Relating to TBC's Becoming a Participating TO 

1. Changes to Table of Contents 

The Table of Contents for the TCA has been modified to reflect the 
addition of TBC as a Participating TO. 

2. Addition of Provisions to Section 4 

Section 4.4.4 has been added to the TCA to address TBC's transfer of 
Operational Control of TBC's Entitlement to the Project to the ISO. In response 
to TBC's submittal of its application for status as a Participating TO and in view of 
its operating memorandum with the City of Pittsburg and Pittsburg Power as the 
owner of the Project transmission facilities, the IS0 received comments from 
PG&E, SCE, and SDG&E particularly focused on the possibility of TBC 
withdrawing as a Participating TO in the future after recovering all or part of its 
investment and then obtaining further revenue recovery pursuant to another 
mechanism, particularly by transferring its Entitlement to a non-FERC 
jurisdictional entity that would obtain further revenue recovery inconsistent with 
FERC ratemaking principles. In response to these comments, TBC engaged in 
extensive negotiations with the IS0 and other TCA parties to develop the 
additional provisions proposed to be added as new Section 4.4.4 of the TCA to 
provide assurances that this will not be the case. 

Section 4.4.4.1 acknowledges the Commission's jurisdiction over the rates 
for the Project, including the rate principles previously approved by the 
Commission for the Project. Section 4.4.4.2 limits TBC's ability to withdraw from 
the TCA to those circumstances specified in the TCA. Section 4.4.4.3 sets forth 
the primary provision addressing the comments described above by specifying 
conditions on TBC's ability to transfer its Entitlements, which conditions include 
requirements that the transferee assume TBC's rights and obligations under the 
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TCA and that it become a Participating TO itself. Section 4.4.4.4 recognizes that 
the operating memorandum among TBC, the City of Pittsburg, and Pittsburg 
Power does not pertain to the potential transfer of TBC1s Entitlements. Section 
4.4.4.5 preserves the rights of parties to take positions before the Commission on 
the proposed TRR of TBC or any successor. Section 4.4.4.6 provides protection 
for TBC in specifying that the provisions of Section 4.4.4 will cease to apply to 
TBC if TBC receives less revenue than is due to it pursuant to the IS0 Tariff in 
specified amounts and for specified periods of time, which amounts and periods 
of time were the subject of substantial negotiation among the parties. Section 
4.4.4.7 preserves the applicability of the other provisions of the TCA if Section 
4.4.4 ceases to apply to TBC. 

3. Addition of New Section 39 

A signature page for TBC has been provided in new Section 39 of the 
TCA. 

4. Addition of New Appendix A 

A new Appendix A has been added to the TCA to identify the Entitlement 
that TBC proposes to transfer to the ISO's Operational Control. As described in 
Section 1.G above, this Entitlement includes the entire capacity of the Project 
facilities, which is estimated to be 400 MW. 

5. Changes to Appendix F 

Appendix F to the TCA has been expanded to identify the persons to 
contact at TBC for notice purposes. 

B. Other Revisions to the TCA 

1. Changes to Table of Contents 

The Table of Contents for the TCA has been modified to correct several 
minor errors and omissions. 

2. Deletion of Section 8.3 

Section 8.3 of the TCA has been deleted to reflect the agreement of the 
parties that other provisions of the TCA, including Sections 4.2, 8.1, and 8.2, and 
the IS0 Tariff already impose appropriate obligations on the Participating TOs 
regarding the subject of Section 8.3 - the operation of Critical Protective 
Systems, including Remedial Action Schemes, that are not part of the IS0 
Controlled Grid. Based on this understanding, the parties have agreed that the 
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provisions of Section 8.3 should be removed to eliminate redundancy and the 
possibility of conflict with other applicable provisions. 

3. Restoration of Section 10.5 

In the May 16, 2006 Order, the Commission granted Western's request for 
rehearing and clarification. The Commission stated that its rejection in the 
Western Order of proposed Section 10.5 of the TCA concerning Western's 
general requirements for interconnection was without prejudice. May 16, 2006 
Order at PP 21-24. Pursuant to the Commission's directives, the provision the 
Commission ordered restored to the TCA concerning Western's general 
requirements for interconnection has been included in Section 10.5 of the TCA. 

4. Changes to Provisions in Section 14 

Provisions in Section 14 of the TCA have been modified to be consistent 
with the comprehensive revisions to the IS0 Transmission Maintenance 
Standards applicable to the Participating TOs set forth in TCA Appendix c . ~  The 
revisions to Appendix C and Section 14 have been approved by the ISO1s 
Transmission Maintenance Coordination Committee ("TMCC") and agreed to by 
the parties to the TCA. Section 14.1 has been revised to reflect that the 
standards previously identified as to be adopted by the IS0 now have been 
adopted and are set forth in the newly revised version of Appendix C. Section 
14.2 of the TCA has been deleted as out-of-date given its reference to pre- 
existing standards that will no longer be applicable given the new standards now 
incorporated into Appendix C. Pursuant to the deletion of Section 14.2, the 
provisions in Sections 14.3, 14.4, and 14.5 of the TCA have been re-numbered. 
Provisions in revised Sections 14.2, 14.3, and 14.4 (formerly Sections 14.3, 14.4, 
and 14.5) of the TCA have been modified to make their references consistent 
with the provisions of revised Appendix C. 

5. Changes to Provisions in Section 17 

Provisions in Sections 17.2 and 17.5 of the TCA have been modified to 
make them consistent with the revised provisions regarding Participating TO 
recordkeeping and reporting to the IS0 incorporated into the comprehensive 
revision of the IS0 Transmission Maintenance Standards for Participating TOs 
set forth in revised Appendix C. Section 17.2.1 has been revised to make clear 
that reports and other matters regarding IS0 Transmission Maintenance 
Standards are now set forth in Appendix C. Section 17.2.2 has been revised to 
make clear that the IS0 retains discretion regarding its need for information 

4 Unless otherwise defined herein, the term "IS0 Transmission Maintenance Standards" 
and other capitalized terms in Sections ll.B.4, ll.B.5, and ll.B.9 of the instant filing have the 
meanings set forth in Section 1 ("Definitions") of TCA Appendix C. 
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about the physical and electrical properties of Participating TO Transmission 
Facilities. Section 17.2.3 has been revised to delete the reference to 
Participating TO reports to the IS0 about compliance with IS0 Transmission 
Maintenance Standards, as this matter is now covered by Appendix C. Sections 
17.2.4 and 17.5 have been revised to clarify that their provisions regarding 
reporting requirements are subject to the other provisions of the TCA, including 
specification of Transmission Facility Maintenance reporting requirements in 
Appendix C. 

6. Changes to Sections 27 Through 37, and Addition of 
New Section 38 

Sections 27 through 37 of the TCA have been modified, and a duplicate 
Section 37 has been changed to Section 38, to reflect the execution by the 
parties to the TCA of the current version of the TCA provided in the instant filing 
and to correct a typographical error. 

7. Changes to Provisions in Appendix A 

Provisions in Appendix A to the TCA have been modified to update the 
listings of agreements that establish the Entitlements that have been turned over 
to IS0  Operational Control. These modifications reflect the termination or 
amendment of certain of those agreements, or in some cases provide 
clarifications to the descriptions of those agreements, for PG&E, SCE, SDG&E, 
and the City of Riverside. SCE has also added a listing of an agreement that had 
been inadvertently omitted from the prior listing. In addition, a listing of the 
Owners Coordinated Operations Agreement ("OCOA) has been added to the 
listing of agreements for PG&E, SCE, and SDG&E to recognize that the OCOA 
was entered into as of January 1, 2005 to replace the Coordinated Operations 
Agreement governing the coordinated operation of the Pacific AC lntertie lines 
with the California-Oregon Transmission Project, which terminated as of that 
date. 

8. Changes to Provisions in Appendix B 

Provisions in Appendix B to the TCA have been modified to update the 
listings of agreements that establish Encumbrances on the IS0 Controlled Grid. 
These modifications reflect the termination or amendment of certain of those 
agreements, or in some cases provide clarifications to the descriptions of those 
agreements, for PG&E, SCE, and SDG&E. 
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9. Changes to Provisions in Appendix C 

Appendix C to the TCA has been modified to implement comprehensive 
revisions to the provisions of the IS0 Transmission Maintenance Standards 
applicable to the Participating TOs. These revisions have been approved by the 
TMCC and agreed by the parties to the TCA. The TMCC is established pursuant 
to Section 7 of Appendix C and is composed of representatives of Participating 
TOs and other stakeholders with an interest in the Transmission Facilities 
comprising the IS0 Controlled Grid. The purpose of the TMCC is to help the IS0 
develop, review, and revise IS0 Transmission Maintenance Standards and 
perform the following duties: periodically convey information to the IS0 
Governing Board, seek input from Participating TOs and interested stakeholders 
regarding IS0  Transmission Maintenance Standards, and make 
recommendations with respect to proposed amendments and revisions to the 
IS0 Transmission Maintenance Standards. The TMCC initiated the process of 
revising the IS0 Transmission Maintenance Standards in Appendix C in 2003, 
and discussions among the TMCC members and negotiations among the TCA 
parties have recently concluded with agreement to the revisions to Appendix C 
(and associated revisions to TCA Sections 8, 14, and 17). 

The TMCC recommended that an effort to review Appendix C was needed 
to bring it up to date with five years of Maintenance program experience and 
progress. The review and proposed amendments have eliminated duplication of 
terms and conditions that will reduce the potential for future inconsistencies in 
language with other documents, including other TCA sections, other Appendix C 
sections, and IS0 Maintenance Procedures. The TMCC did not recommend any 
changes to the fundamental components of the IS0 Transmission Maintenance 
Standards in TCA Appendix C. TMCC members indicated that fundamental 
components of the IS0 Transmission Maintenance Standards were serving their 
purpose as intended and that they did not need to be functionally changed. As 
such, all fundamental components of the IS0 Transmission Maintenance 
Standards are proposed to remain in place, including Availability Measures, the 
PTO Maintenance Practices, standardized Maintenance reports, and 
Maintenance reviews. 

The specific revisions to Appendix C include the following. A table of 
contents has been added. The definitions in Section 1 have been revised to 
better reflect the intent and usage of the defined terms and new defined terms 
have been added to reflect the existence of the Maintenance Procedures. In 
particular, the definitions of the terms "Availability Measures," "Forced Outage," 
"Maintenance Practices," and "Maintenance Procedures" have been revised to 
reflect refinements in the ISO's overall Maintenance program and to make them 
consistent with the revisions to and more detailed specifics of the program. 
Consistency in the use of defined terms has also been improved throughout 
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Appendix C, and references to the Maintenance Procedures have been added 
where appropriate. 

Section 2 has been reorganized to better align key concepts with section 
titles and the language has been updated to reflect the years of Maintenance 
program experience and progress since Appendix C was originally drafted. 

In Section 2.2 and Section 4 the concepts associated with the Availability 
Measures have been refined, but the essential elements of the Availability 
Measures have not been modified. 

In Sections 2.3, 2.4, 4.3, and 6, the specification of Participating TO 
recordkeeping and reporting requirements has been revised to better support the 
IS0 Maintenance review process. 

Section 2.5 has been deleted and combined with a revised Section 9 to 
consolidate terms and conditions concerning incentives and penalties and to 
eliminate a potential conflict between the different provisions of the two sections. 

In Section 5, the description of appropriate Maintenance Practices has 
been refined and more detail has been added particularly regarding the 
procedures associated with IS0 recommendations for revisions to a Participating 
TO'S Maintenance Practices, based on the years of experience with the ISO1s 
Maintenance program. 

Sections 7 and 8 have been revised to add more specificity and clarity 
particularly regarding the responsibilities and authority of the TMCC. The 
language of Sections 3, 10, and 11 has been revised to make it more clear and 
specific. In addition, duplication among provisions of Appendix C and between 
Appendix C and provisions of the body of the TCA has been eliminated where 
appropriate. 

10. Changes to Provisions in Appendix E 

Provisions in Appendix E to the TCA have been modified to reflect 
revisions to the standards and requirements applicable to SCE's operation of the 
San Onofre Nuclear Generating Station. 

Ill. EFFECTIVE DATE 

Pursuant to Section 35.3 of the Commission's regulations, 18 C.F.R. § 
35.3, the IS0 requests that all of the changes to the TCA proposed in the instant 
filing be made effective on October 10, 2006 (i.e., sixty days after submittal of the 
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filing), with the exception of TBC1s signature page (Original Sheet No. 72D), 
Appendix A (Original Sheet No. 103D), and Appendix F (Original Sheet No. 238). 
Pursuant to Section 35.1 1 of the Commission's regulations, 18 C.F.R. 5 35.1 1, 
the IS0 respectfully requests waiver of the notice requirements of Section 35.3 to 
permit the proposed changes related to TBC's signature page and Appendices A 
and F of the TCA to become effective upon notice after October 10, 2006, and 
submits that good cause exists for granting the requested waiver. TBC has 
advised the IS0 that, as was the case for Trans-Elect, it expects that its lenders 
will impose a condition precedent to closing of the financing for construction of 
the Project, which in effect will require approval by the Commission of the TCA 
amendments to add TBC as a New Participating TO. The ISO, therefore, 
respectfully requests waiver of the 120-day advance filing limitation imposed by 
Section 35.3 so that the closing of the financing for construction of the Project 
may proceed on schedule. 

The IS0 proposes to issue notice of the actual effective date of the 
revised TCA, including TBC's signature page and Appendices A and F, when 
(I) the IS0 accepts Operational Control of the TBC Entitlement shown in the 
TBC Appendix A and (2) TBC files its TO Tariff and Transmission Revenue 
Requirement with the Commission, with the effective date being conditional on 
Commission approval of TBC's TO Tariff and Transmission Revenue 
Requirement. Granting the requested waiver, therefore, is appropriate. The 
ISO's proposal for establishing the commercial operation date of the Trans Bay 
Cable Project as the official effective date for TBC as a party to the TCA is 
described further in Section 1.G above. 

IV. EXPENSES 

No expense or cost associated with this filing has been alleged or judged 
in any judicial or administrative proceeding to be illegal, duplicative, unnecessary, 
or demonstratively the product of discriminatory employment practices. 
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V. COMMUNICATIONS 

The IS0  requests that all correspondence, pleadings, and other 
communications concerning this filing be served upon the following: 

John Anders 
Assistant General Counsel 

Michael D. Dozier* 
Counsel 

The California Independent 
System Operator Corporation 

Tel: (916) 351-4400 
Fax: (916) 608-7222 
E-mail: mdozier@caiso.com 

Bradley R. Miliauskas* 
Alston & Bird LLP 
The Atlantic Building 
950 F Street, NW 
Washington, DC 20004 
Tel: (202) 756-3405 
Fax: (202) 654-4875 
E-mail: bradley.miliauskas@aIston.com 

* Individuals designated for service pursuant to Rule 203(b)(3), 
18 C.F.R. § 385.203(b)(3). 

VI. SERVICE 

Copies of this transmittal letter and all attachments have been served 
upon the Public Utilities Commission of the State of California, the California 
Energy Commission, the California Electricity Oversight Board, PG&E, SDG&E, 
SCE, the Southern Cities, Vernon, Trans-Elect, Western, Pasadena, TBC, and all 
parties with effective Scheduling Coordinator Agreements under the IS0 Tariff. 

VII. SUPPORTING DOCUMENTS 

In addition to this transmittal letter, the instant filing contains the following 
attachments: 

Attachment A Revised pages of the Transmission Control 
Agreement, provided in a format that complies with 
Order No. 614, Designation of Electric Rate Schedule 
Sheets, FERC Stats. & Regs., Regs. Preambles 7 
31,096 (2000); and 

Attachment B Black-lined text showing the changes to the 
Transmission Control Agreement. 
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Please contact the undersigned with any questions. 

Respectfully submitted, 

John Anders 
Assistant General Counsel 

Michael D. Dozier 
Counsel 

The California lndependent 
System Operator Corporation 

151 Blue Ravine Road 
Folsom, CA 95630 

Bradley R. ~ i l iauskas 
Alston & Bird LLP 
The Atlantic Building 
950 F Street, NW 
Washington, DC 20004 

Attorneys for the California lndependent System Operator Corporation 
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4.4.4 Trans Bay Cable 

4.4.4.1 In addition to the foregoing, the ISO, Trans Bay Cable LLC 

("Trans Bay Cable"), and the Participating TOs acknowledge and agree that, following 

the ISO1s approval of Trans Bay Cable's application for Participating TO status and 

upon the effective date of Trans Bay Cable's TO Tariff as approved by FERC, Trans 

Bay Cable shall be entitled and obligated to recover the just and reasonable costs of 

developing, financing, constructing, operating and maintaining transmission assets and 

associated facilities forming part of the network in which it has Entitlements through 

Trans Bay Cable's Transmission Revenue Requirement as established from time to 

time by FERC, including the specific rate principles approved by FERC in Docket No. 

ER05-985, to the extent that the transmission assets and associated facilities used to 

provide the Entitlements, as well as the Entitlements themselves, are placed under IS0 

Operational Control. 

4.4.4.2 In reliance on the continued availability of a FERC-approved 

Transmission Revenue Requirement, as set forth above, Trans Bay Cable will not 

withdraw from this Agreement except in connection with the transfer, sale or disposition 

of any of its Entitlements in compliance with Sections 3.3, 4.4, and any other applicable 

provision of this Agreement. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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4.4.4.3 If Trans Bay Cable should seek to transfer, sell or dispose of its 

Entitlements or any part thereof, then in addition to any and all other obligations 

imposed on such a transfer, sale or disposition by this Agreement, any applicable 

provisions of the IS0 Tariff, and FERC rules and regulations, Trans Bay Cable shall 

require as a condition of such transfer, sale or disposition that the transferee of any of 

its Entitlement(s): (a) assume in writing Trans Bay Cable's rights and obligations under 

this Agreement, including without limitation all of the obligations imposed by this Section 

4.4.4, e.g., the obligation to recover the just and reasonable costs of developing, 

financing, constructing, operating and maintaining transmission assets and associated 

facilities forming part of the network in which it has Entitlements, as set forth in Section 

4.4.4.1, exclusively through a FERC-approved Transmission Revenue Requirement; 

(b) become a Participating TO in the ISO; and (c) assume the obligation to bind each 

and every one of its transferees, successors and assigns to all of the obligations 

assumed by Trans Bay Cable under this Agreement. For the avoidance of doubt, the 

transfer of any of Trans Bay Cable's Entitlements cannot take place unless and until the 

holder of any such Entitlements has, in conjunction with the transfer, become a 

Participating TO in the ISO. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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4.4.4.4 For the avoidance of doubt, the Parties hereby also confirm that 

the Operating Memorandum dated May 16, 2005, between Trans Bay Cable, the City of 

Pittsburg, California, and Pittsburg Power Company and filed by Trans Bay Cable in 

Docket No. ER05-985, including the option agreement contained therein, does not 

address or pertain to any transfer, disposition, sale or purchase of any of Trans Bay 

Cable's Entitlements. 

4.4.4.5 Nothing in this Section 4.4.4 shall be interpreted as affecting the 

right of any party to seek to increase or decrease, at the FERC or appeals therefrom, 

the established or proposed Transmission Revenue Requirement of Trans Bay Cable or 

any subsequent holder of any of the Entitlements. 

4.4.4.6 Notwithstanding the foregoing subsections of Section 4.4.4, this 

Section 4.4.4 shall become null and void in the event of and upon the first to occur of: 

(a) Trans Bay Cable receives for three (3) consecutive months either an underpayment, 

pursuant to Section 11.18.3 of the IS0 Tariff, or a pro rata reduction in payments under 

Section 11.16.1 of the IS0 Tariff, with each such underpayment or pro rata reduction 

equal to or greater than twenty percent (20%) of the monthly amount due and owing to 

Trans Bay Cable from the ISO, or (b) Trans Bay Cable receives either an 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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underpayment, pursuant to Section 1 1.18.3 of the IS0 Tariff or a pro rata reduction in 

payments under Section 1 1.16.1 of the IS0 Tariff which, when calculated on a 

cumulative annual basis, is equal to or greater than five percent (5%) of the total 

amount due and owing to Trans Bay Cable from the IS0 for the twelve (12) month 

period ending prior to the month or months in which such underpayment or pro rata 

reduction occurs, provided such an underpayment or pro rata reduction does not result 

from: (i) Access Charge sales fluctuations that impact the monthly Access Charge 

revenue disbursement to Trans Bay Cable, but which are subject to annual TRBAA 

true-ups to be made by the Participating TO pursuant to Section 6.1 of Schedule 3 of 

Appendix F of the IS0 Tariff; (ii) Trans Bay Cable's action or failure to act; (iii) an error 

that has been corrected by the ISO; or (iv) a billing or payment dispute between Trans 

Bay Cable and the ISO. 

4.4.4.7 Should this Section 4.4.4 become null and void under Section 

4.4.4.6, then Trans Bay Cable, the IS0 and the other Participating TOs shall remain 

bound by all of the remaining provisions of this Agreement. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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9. SYSTEM EMERGENCIES 

9.1. IS0 Management of Emergencies. 

The IS0 shall manage a System Emergency pursuant to the provisions of 

Section 2.3.2 of the IS0 Tariff. The IS0 may carry out unannounced tests of System 

Emergency procedures pursuant to the IS0 Tariff. 

9.2. Management of Emergencies by Participating TOs. 

9.2.1 IS0 Orders. In the event of a System Emergency, the 

Participating TOs shall comply with all directions from the IS0 regarding the 

management and alleviation of the System Emergency unless such compliance would 

impair the health or safety of personnel or the general public. 

9.2.2 Communication. During a System Emergency, the IS0 and 

Participating TOs shall communicate through their respective control centers, in 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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10.5 lnterconnection Responsibilities of Western. 

Notwithstanding any other provision of this Section 10, the responsibilities 

of Western to allow interconnection to its Path 15 Upgrade facilities and Entitlements set 

forth in Appendix A (Western) shall be as set forth in Western's General Requirements 

for lnterconnection as those requirements are set forth in Western's TO Tariff or in 

Western's "Open Access Transmission Tariff' ("OATT"), as applicable. Western shall 

be subject to the provisions of this Section 10 to the extent they are not inconsistent 

with the provisions of Western's TO Tariff or OATT, as applicable. Execution of this 

Agreement shall not constitute agreement of any Party that Western is in compliance 

with FERC1s regulations governing interconnections. 

11. EXPANSION OF TRANSMISSION FACILITIES 

The provisions of Section 3.2 of the IS0 Tariff will apply to any expansion 

or reinforcement of the IS0 Controlled Grid affecting the transmission facilities of the 

Participating TOs placed under the Operational Control of the ISO. 

12. USE AND ADMINISTRATION OF THE IS0 CONTROLLED GRID 

12.1. Use of the IS0 Controlled Grid. 

Except as provided in Section 13, use of the IS0 Controlled Grid by the 

lssued by: Charles F. Robinson, Vice President and General Counsel 
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14. MAINTENANCE STANDARDS 

14.1. IS0 Determination of Standards. 

The IS0 has adopted and shall maintain, in consultation with the 

Participating TOs through the Transmission Maintenance Coordination Committee, and 

in accordance with the requirements of this Agreement, the standards for the 

maintenance, inspection, repair, and replacement of transmission facilities under its 

Operational Control in accordance with Appendix C. These standards, as set forth in 

Appendix C, are and shall be performance-based or prescriptive or both, and provide for 

high quality, safe, and reliable service and shall take into account costs, local 

geography and weather, the Applicable Reliability Criteria, national electric industry 

practice, sound engineering judgment and experience. 

14.2. Availability. 

14.2.1 Availability Measure. The IS0 performance-based standards 

shall be based on the availability measures described in Appendix C of this Agreement. 

14.2.2 Excluded Events. Scheduled Approved Maintenance Outages 

and certain Forced Outages will be excluded pursuant to Appendix C of this Agreement 

from the calculation of the availability measure. 

14.2.3 Availability Measure Target. The IS0 and each Participating 

TO shall jointly develop for the Participating TOs an availability measure target, which 

may be defined by a range. The target will be based on prior Participating TO 

performance and developed in accordance with Appendix C of this Agreement. 
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14.2.4 Calculation of Availability Measure. The availability measure 

shall be calculated annually by the Participating TO and reported to the IS0 for 

evaluation of the Participating TO'S compliance with the availability measure target. 

This calculation will be determined in accordance with Appendix C of this Agreement. 

14.2.5 Compliance with Availability Measure Target. The IS0 and 

the Participating TO may track the availability measure on a more frequent basis (e.g., 

quarterly, monthly), but the annual calculation shall be the sole basis for determining the 

Participating TO'S compliance with its availability measure target. 

14.2.6 Public Record. The Participating TO'S annual availability 

measure calculation with its summary data shall be made available to the public. 

14.3. Revisions. 

The IS0 and Participating TOs shall periodically review Appendix C, 

through the Transmission Maintenance Coordination Committee process, and in 

accordance with the provisions of Appendix C and this Agreement shall modify 

Appendix C as necessary. 

14.4. Incentives and Penalties. 

The IS0 may, subject to regulatory approval, and as set forth in Appendix 

C, develop programs which reward or impose sanctions on Participating TOs by 

reference to their availability measure and the extent to which the availability 

performance imposes demonstrable costs or results in demonstrable benefits to Market 

Participants. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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15. DISPUTE RESOLUTION 

In the event any dispute regarding the terms and conditions of this Agreement is 

not settled, the Parties shall follow the IS0 ADR Procedure set forth in Section 13 of the 

IS0 Tariff. The specific references in this Agreement to alternative dispute resolution 

procedures shall not be interpreted to limit the Parties' rights and obligations to invoke 

dispute resolution procedures pursuant to this Section 15. 

16. BILLING AND PAYMENT 

I I Application of IS0 Tariff 

The IS0 and Participating TOs shall comply with the billing and payment 

provisions set forth in Section 11 of the IS0 Tariff. 

16.2 Refund Obligation 

Each Participating TO, whether or not it is subject to the rate jurisdiction of the 

FERC under Section 205 and Section 206 of the Federal Power Act, shall make all 

refunds, adjustments to its Transmission Revenue Requirement, and adjustments to its 

TO Tariff and do all other things required of a Participating TO to implement any FERC 

order related to the IS0 Tariff, including any FERC order that requires the IS0 to make 

payment adjustments or pay refunds to, or receive prior period overpayments from, any 

Participating TO. All such refunds and adjustments shall be made, and all other actions 

taken, in accordance with the IS0 Tariff, unless the applicable FERC order requires 

otherwise. 

lssued by: Charles F. Robinson, Vice President and General Counsel 
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17. RECORDS AND INFORMATION SHARING 

17.1. Records Relevant to Operation of IS0 Controlled Grid. 

The IS0 shall keep such records as may be necessary for the efficient 

operation of the IS0 Controlled Grid and shall make appropriate records available to a 

Participating TO, upon request. The IS0 shall maintain for not less than five (5) years: 

(1) a record of its operating orders and (2) a record of the contents of, and changes to, 

the IS0 Register. 

17.2. Participating TO Records and Information Sharing. 

17.2.1 Existing Maintenance Standards. Each Participating TO shall 

provide to the ISO, as set forth in Appendix C hereto: ( I )  the Participating TO'S 

standards for inspection, maintenance, repair, and replacement of its facilities under the 

ISOts Operational Control; and (2) information, notices, or reports regarding the 

Participating TO'S compliance with the inspection, maintenance, repair, and 

replacement standards set forth in Appendix C hereto. 

17.2.2 Other Records. Each Participating TO shall provide to the IS0 

and maintain current data, records, and drawings describing the physical and electrical 

properties of the facilities under the ISOts Operational Control, which records shall be 

shared with the IS0 under reasonable guidelines and procedures to be specified by the 

ISO. 

17.2.3 Required Reports. Pursuant to this Agreement and the 

provisions of the IS0 Tariff, each Participating TO shall provide to the IS0 timely 

information, notices, or reports regarding matters of mutual concern, including: 

lssued by: Charles F. Robinson, Vice President and General Counsel 
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I. System Emergencies, Forced Outages and other incidents 

affecting the IS0 Controlled Grid; 

ii. Maintenance Outage requests, including yearly forecasts required 

by Section 2.3.3.5 of the IS0 Tariff; and 

... 
III. System Planning Studies, including studies prepared in 

connection with Interconnections or any transmission facility enhancement or 

expansion. 

17.2.4 Other Reports. The IS0 may, in accordance with the provisions 

of this Agreement and Appendices hereto, upon reasonable notice to the Participating 

TO, request that the Participating TO provide the IS0 with such information or reports 

as are necessary for the operation of the IS0 Controlled Grid. The Participating TO 

shall make all such information or reports available to the IS0 in the manner and time 

prescribed by this Agreement or Appendices hereto or, if no specific requirements are 

so prescribed, within a reasonable time and in a form to be specified by the ISO. 

17.2.5 Other Market Participant Information. At the request of the 

ISO, a Participating TO shall provide the IS0 with non-confidential information obtained 

by the Participating TO from other Market Participants pursuant to contracts between 

the Participating TO and such other Market Participants. Such requests shall be limited 

to information that is reasonably necessary for the operation of the IS0 Controlled Grid. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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notify all other Parties if it becomes aware that a significant incident affecting the IS0 

Controlled Grid has occurred. Subsequent to notification, each Party shall make 

available to the IS0 all relevant data related to the occurrence of the significant incident. 

Such data shall be sufficient to accommodate any reporting or analysis necessary for 

the Parties to meet their obligations under this Agreement. 

17.5. Review of Information and Record-Related Policies. 

The IS0 shall periodically review the requirements of this Section 17 and 

shall, consistent with reliability and regulatory needs, other provisions of this 

Agreement, and Appendices hereto, seek to standardize reasonable record keeping, 

reporting, and information sharing requirements. 

18. GRANTING RIGHTS-OF-ACCESS TO FACILITIES 

18.1. Equipment Installation. 

In order to meet its obligations under this Agreement, a Party that owns, 

rents, or leases equipment (the equipment owner) may require installation of such 

equipment on property owned by another Party (the property owner), provided that the 

property is being used for an electric utility purpose and that the property owner shall 

not be required to do so if it would thereby be prevented from performing its own 

obligations or exercising its rights under this Agreement. 

18.1 .I Free Access. The property owner shall grant to the equipment 

owner free of charge reasonable installation rights and rights of access to accommodate 

equipment inspection, repair, upgrading, or removal for the purposes of this Agreement, 

subject to the property owner's reasonable safety, operational, and future expansion needs. 
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27. SIGNATURE PAGE 

CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION 

California Independent System Operator Corporation has caused this 

Transmission Control Agreement to be executed by its duly authorized representative 

onthis B 4 a y o f  (bclLLaf , 2006 and thereby incorporates the following 

Appendices in this Agreement: 

Appendices A 

Appendices B 

Appendix C 

Appendix D 

Appendices E 

Appendix F 

CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION 
151 Blue Ravine Road 
Folsom, California 95630 

Operations 
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28. SIGNATURE PAGE 

PACIFIC GAS AND ELECTRIC COMPANY 

Pacific Gas and Electric Company has caused this Transmission 

Control Agreement to be executed by its duly authorized representative on this 7th day 

of August, 2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A (PG&E) 

Appendix B (PG&E) 

Appendix C 

Appendix 0 

Appendix E (Diablo Canyon) 

Appendix F 

PACIFIC GAS AND ELECTRIC COMP, 
77 Beale Street 
San Francisco, California 94105 

by: 

Stewart M. Ramsay 
Vice President, Asset Management & Electric Transmission 
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29. SIGNATURE PAGE 

SAN DlEGO GAS & ELECTRIC COMPANY 

San Diego Gas & Electric Company has caused this Transmission 

Control Agreement to be executed by its duly authorized representative on this 8 * 
day of , 2006 and thereby incorporates the following Appendices in this 

Agreement: 

Appendix A (SDG&E) 

Appendix B (SDG&E) 

Appendix C 

Appendix D 

Appendix E (SONGS) 

Appendix F 

SAN DlEGO GAS & ELECTRIC COMPANY 
8330 Century Park Court 
San Diego, California 92123 

by: 

James Avery 
Senior Vice President of go Gas & Electric 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1, 2006 Effective: October 10, 2006 
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30. SIGNATURE PAGE 

SOUTHERN CALIFORNIA EDlSON COMPANY 

Southern California Edison Company has caused this Transmission 

Control Agreement to be executed by its duly authorized representative on this 24' day 

of July, 2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A .  (Edison) 

Appendix B (Edison) 

Appendix C 

Appendix D 

Appendix E (SONGS) 

Appendix F 

SOUTHERN CALIFORNIA EDISON COMPANY 
2244 Walnut Grove Avenue 
Rosemead, California 91 770 

Ronald L. Litzinger 
Senior Vice President, Transmission & Distribution 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 Effective: October 10,2006 
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31. SIGNATURE PAGE 

ClTY OF VERNON 

ClTY OF VERNON has caused this Transmission Control Agreement to 

be executed by its duly authorized representative on this 8th day of August, 2006 and 

thereby incorporates the following Appendices in this Agreement: 

Appendix A (Vernon) 

Appendix B (Vernon) 

Appendix C 

Appendix D 

Appendix E 

Appendix F 
ClTY OF VERNON 

By: *L&~h&d+/ . 
 EONI IS C. MA~BURG: Mayor 

ATTEST: 2 / 
BRUCE V. MALKENHORST, JR. 
Acting City Clerk 

APPROVER AS TO FORM: 

Assistant City Attorney 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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32. SIGNATURE PAGE 

CITY OF ANAHEIM 

CITY OF ANAHEIM has caused this Transmission Control Agreement to 

be executed by its duly authorized representative on this day of 1 

2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A (Anaheim) 

Appendix B (Anaheim) 

Appendix C 

Appendix D 

Appendix F 

CITY OF ANAHEIM 

By: 
Marcie L. Edwards 
Public Utilities General Manager 

ATTEST: 

APPROVED AS TO FORM: 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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33. SIGNATURE PAGE 

ClTY OF AZUSA 

ClTY OF AZUSA has caused this Transmission Control Agreement to be 

executed by its duly authorized representative on thisA?%Yjday of + 
2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A (Azusa) 

Appendix B (Azusa) 

Appendix C 

Appendix D 

Appendix F 

ClTY OF AZUSA 

< 
1 

B+ 1 c , ~ C l n c c w  
Diane Chagnon 
Mayor 

lssued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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34. SIGNATURE PAGE 

ClTY OF BANNING 

ClTY OF BANNING has caused this Transmission Control Agreement to 

@ day of fh* be executed by its duly authorized representative on this sf , 

2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A (Banning) 

Appendix C 

Appendix D 

Appendix F 

City Manager 

ATTEST: 

Marie $alderon, City Clerk 

APPROVED AS TO FORM: 

, City Attorney 
m&l-y 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 Effective: October 10, 2006 
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35. SIGNATURE PAGE 

ClTY OF RIVERSIDE 

CITY OF RIVERSIDE has caused this Transmission Control Agreement to 

be executed by its duly authorized representative on this day of I 

2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A (Riverside) 

Appendix B (Riverside) 

Appendix C 

Appendix D 

Appendix F 

ClTY OF RIVERSIDE 
3900 Main Street, 4th Floor 
Riverside, California 92522 

Bv: 
George A. Caravalho, City Manager 

ATTEST: 

City Clerk 

APPROVED AS TO FORM: 

Supervising Deputy City Attorney 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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36. SIGNATURE PAGE 

TRANS-ELECT NTD PATH 15, LLC 

TRANS-ELECT NTD PATH 15, LLC has caused this Transmission 

Control Agreement to be executed by its duly authorized representative on this 28th day 

of July, 2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A (Trans-Elect) 

Appendix C 

Appendix D 

Appendix F 

Trans-Elect NTD Path 15, LLC 
1850 Centennial Park Drive 
Suite 480 
Reston, VA 20191 

Executive Vice President 

lssued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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37. SIGNATURE PAGE 

WESTERN AREA POWER ADMINISTRATION, SIERRA NEVADA REGION 

WESTERN AREA POWER ADMINISTRATION, SIERRA NEVADA 

REGION has caused this Transmission Control Agreement to be executed by its duly 
4-l / 

authorized representative on this day of \ d y  , 2006 and thereby 

incorporates the following Appendices in this Agreement: 

Appendix A (Western) 

Appendix C 

Appendix D 

Appendix F 

Western Area Power Administration, Sierra Nevada Region 
Sierra Nevada Region 
11 4 Parkshore Drive 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 Effective: October 10, 2006 
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38. SIGNATURE PAGE 

ClTY OF PASADENA 

ClTY OF PASADENA has caused this Transmission Control Agreement 

to be executed by its duly authorized representative on this day of 

, 2006 and thereby incorporates the following Appendices in this 

Agreement: 

Appendix A (Pasadena) 

Appendix B (Pasadena) 

Appendix C 

Appendix D 

Appendix F 

City of Pasadena Water and Power Department 
150 S. Los Robles, Suite 200 
Pasadena, CA 91 101 

By: 
Cynthia J. Kurtz 
City Manager 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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39. SIGNATURE PAGE 

TRANS BAY CABLE LLC 

TRANS BAY CABLE LLC has caused this Transmission Control 

Agreement to be executed by its duly authorized representative on this 2nd day of 

August, 2006 and thereby incorporates the following Appendices in this Agreement: 

Appendix A (Trans Bay Cable LLC) 

Appendix C 

Appendix D 

Appendix F 

Trans Bay Cable LLC 
C/O Babcock & Brown LP 
2 Harrison Street, 6'h Floor 
San Francisco, CA 941 05 

By: -- 
David Parquet 
Vice President 
Trans Bay Cable LLC 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 Effective: Upon notice after October 10, 2006 
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APPENDIX A2 

List of Entitlements Being Placed Under IS0 Operational Control 
(Includes only those where PG&E is a service rights-holder) 

Ref. 
# 

1. 

2. 

3. 

4. 

5. 

Entities 

Pacific Power & 
Light, SCE, 
SDG&E 
SCE, SDG&E 

SCE, Montana 
Power, Nevada 
Power, Sierra 
Pacific 

TANC and other 
COTP 
Participants, and 
WAPA 

Various - See 
Attachment A 

Vernon (City of) 

Contract 1 Rate 
Schedule # 

Transmission Use 
Agreement -PP&L Rate 
schedule with FERC 
Calif. Companies Pacific 
lntertie ~greement - 
PG&E Rate Schedule 
FERC No. 38 
WSCC Unscheduled Flow 
Mitigation Plan - PG&E 
Rate Schedule FERC No. 
183 

Owners Coordinated 
Operations Agreement - 
PG&E Rate Schedule 
FERC No. 229 

Western Systems Power 
Pool Agreement - WSPP 
Rate Schedule FERC No. 
1 
Transmission Service 
Exchange Agreement - 
PG&E Rate Schedule 
FERC No. 148 

Nature of 
Contract 

Transmission 

Transmission 

Operation of 
control facilities to 
mitigate loop flows 

Transmission 
system 
coordination, 
curtailment 
sharing, rights 
allocation, 
scheduling 
Power Sales, 
transmission 

Transmission 

Termination 

Upon 40 years 
beginning approx. 

Evergreen, or on 
notice 

1/1/2043, or on 
two years' notice, 
or earlier if other 
agreements 
terminate 

Upon WSPP 
expiration 

7/31/2007, or by 
extension to 
1211 512042 

Comments 

Both entitlement 
and encumbrance. 

No transmission 
services provided, 
but classified as 
an entitlement 
since loop flow is 
reduced or an 
encumbrance if 
PG&E is asked to 
cut. 
Both entitlement 
and encumbrance 

Both entitlement 
and encumbrance. 

Both entitlement 
and encumbrance. 
PG&E swap of DC 
Line rights for 
service on COTP 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

lntertie D-C 
Transmission Facilities 
Agreement 

1. 

PP&L Agreement 1 

CONTRACT NAME 
California Companies 
Pacific lntertie 
Agreement (CCPIA) 

Exchange Agreement 

OTHER I FERC~ CONTRACT 
PARTIES 

by mutual agreement 
of the parties. 

PG&E, SCE, 

LADWP 

SDG&E, WAPA 
& COTP 

SCE's participation 
terminates on 7/31/07 
with CCPIA 
termination unless as 
otherwise 
contemplated by 
Section 6.3.1 of the 
Aareement. 

219 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

May 31,2025 

FACILITYIPATH, AMOUNT OF SERVICE 
43% of the California Companies entitlements on the Pacific 
Intertie. 

Edison owns 50% of the D-C transmission facility. (Per 
CCPIA, this ownership is part of the California Companies 
entitlements on the Pacific Intertie). 

California Companies are entitled to use the entire capacity on 
the PP&L 500 kV transmission line from Malin to Indian Spring 
for the term of the agreement. Per CCPIA Edison is entitled to 
43% of the capacity available on the Pacific Intertie. 

500 MW of bi-directional firm entitlement on the PDCl 
transmission line. 

Provides for the continued coordinated operation of the PAC1 
and COTP. The allocation of Available Scheduling Capability 
between the parties is calculated as specified in the 
Agreement. 

Effective: October 10, 2006 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

I 

KV lnterconnection and 
Transmission Agreement 

OTHER I FERC~ CONTRACT 

6. 
transmission line interconnect ~ d k o n ' s  system with 
Pasadena's system at Pasadena's Goodrich Substation. Lines 
have been re-configured from arrangement shown in contract. 
Edison maintains and operates Goodrich 230 kV Substation. 

CONTRACT NAME 
Pasadena-Edison 230- 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

7. 

Effective: October 10, 2006 

PARTIES 
Pasadena 

Victorville-Lugo 
Interconnection 
Agreement 

NO. 
55 

LADWP 

TERMINATION 
8/4/2010 

FACILITYIPATH, AMOUNT OF SERVICE 
Goodrich-Gould and Goodrich-Laguna Bell 230 kV 

51 201 9 or sooner by 
mutual agreement 

1950 MW towards Edison, 900 MW towards LADWP. 
Transfer capability of the interconnection is established 
through joint technical studies. 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 
City-Edison Sylmar 
lnterconnection 
Agreement 

City-Edison Owens 
Valley lnterconnection 
and interchange 
Agreement 

City-Edison 400,000 kVA 
lnterconnection 
Agreement (Velasco) 

Edison-Los Angeles lnyo 
lnterconnection 
Agreement 

Edison-Los Angeles 
Sepulveda Canyon 
Power Plant 
Transmission Service 
Agreement 

OT 
PAF 
LP 

LADWP 

LADWP 

LADWP 

LADWP 

FERC 
NO. 
307 

CONTRACT 
TERMINATION 

On 5 years notice by 
either party any time 
after the termination 
of the City-Edison 
Pacific lntertie DC 
Transmission 
Facilities Agreement. 
On 12 months notice 
by either party. 

On 3 year written 
notice by either party. 

On 5 year advance 
written notice by 
either party or by 
mutual agreement. 
Termination of 
Sepulveda Canyon 
Power Plant 
lnterconnection 
Agreement or sooner 
by either party giving 
a one year notice. 
Should LADWP 
change rates, SCE 
has the right to 
terminate with 60 
days written notice. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

FACILITYIPATH, AMOUNT OF SERVICE 
Sylmar-Pardee #1&2, Sylmar-Gould and Sylmar-Eagle Rock 
230 kV transmission line interconnections at ~~lmar- includin~ 
circuit breakers and busses. Lines have been re-configured 
from arrangement described in contract. 
Edison owns one of the two regulating transformers at Sylmar. 

At the request of either party and by mutual agreement, 
LADWP's and Edison's respective systems interconnected at 
LADWP's Haiwee 34.5 kV Substation, may be operated in 
parallel, which normally operates open at Haiwee. 

Edison's portion of the normally open Laguna Bell-Velasco 
230 kV transmission line from Laguna Bell to the point where 
ownership changes. 

lnyo 23011 15 kV Substation, lnyo Phase Shifter, Control-lnyo 
1 15 kV transmission line and 230 kV Tap to LADWP's Owens 
Gorge-Rinaldi 230 kV transmission line. 

9 MW of transmission service from the high voltage leads of 
Sepulveda Canyon Power Plant to the 230 kV bus at Sylmar. 

- - 

Effective: October 10, 2006 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT 
TERMINATION 

FERC 
NO. 
31 4 

CONTRACT NAME 
Amended and Restated 
IID-Edison Mirage 230 
kV Interconnection 
Agreement 

IID Edison Transmission 
Service Agreement for 
Alternative Resources 

On one year notice 
but not prior to the 
termination date of 
the IID-Edison 
Transmission Service 
Agreement for 
Alternate Resources. 

OTHER 
PARTIES 

IID 

IID Earlier of Dec 31, 
2015, or the 
termination date of 
the last Plant 
Connection 
Agreement. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 

FACILINIPATH, AMOUNT OF SERVICE 
Edison's interconnection with IID at Mirage and the point of 
interconnection on the Devers - Coachella Vaiiey line. 

Transmission Service on IID's 230 kV system to transmit the 
output of QFs resources to Edison's system, via Mirage 
Substation. 

Effective: October 10, 2006 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 

Four Corners Principles 
of Interconnected 
Operation 

Four Corners Project 
Co-Tenancy Agreement 
and Operating 
Agreement 

OTHER 
PARTIES 

APS, SRP, 
EPE, PSNM, 

TGE 

APS, SRP, 
EPE, PSNM, 

TGE 

FERC 
NO. 

CONTRACT 
TERMINATION 

None 

201 6 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 

FACILITYIPATH, AMOUNT OF SERVICE 

Generation principles for emergency service. 
Edison's facility at Four Corners includes its portion of the 
Eldorado -Moenkopi from Eldorado to CAINV boarder of the 
Eldorado-Moenkopi -Four Corners 500 kV transmission line. 
Edison can separate its wholly-owned facilities from parallel 
operation with others under abnormal operating conditions 
without prior notice. 
Edison can separate its wholly-owned facilities from parallel 
operation with others for maintenance on reasonable advance 
notice (see Co-tenancy Agreement for facilities). 
Edison has the right to schedule emergency service from each 
party. 

Edison has co-tenancy ownership of 32% in the Four Corners 
500 kV switchyard, 12% in the 345 kV switchyard and 48% in 
the 3451500 kV bus-tie transformer bank. 
Edison has rights to sufficient capacity in the switchyards and 
bus-tie transformer bank to permit its entitlement to Four- 
Corners Project power and energy to be delivered to the point 
where the Eldorado-Moenkopi-Four Corners transmission line 
connects to the Four Corners 500 kV Switchyard. 
Edison may use any unused capacity in the switchyard for any 
purpose, provided that any over subscription shall be subject 
to proration of the remaining capacity based on switchyard 
ownership of the requesting co-owners. 

Effective: October 10, 2006 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 
Navajo Interconnection 
Principles 

Edison - Navajo 
Transmission Agreement 

ANPP High Voltage 
Switchyard Agreement 

OTHER 
PARTIES 
USA, APS, 
SRP, NPC, 

LADWP, TGE 

USA, APS, 
SRP, NPC, 

LADWP, TGE 

APS, SRP, 
PSNM, EPE, 

SCPPA, LADWP 

FERC~ CONTRACT 

In the event of a contingency in the Navajo-McCullough or 
Moenkopi-Eldorado transmission lines, Edison and the Navaio 

NO. 
76 

participants provide each other emergency transmission 
service without a charge. The amount of service provided is 
proportional to each parties' entitlement to the total capability 
of the transmission system described above. 

TERMINATION 
None 

Issued by: Charles F. Robinson, Vice President and General Counsel 
lssued on: August 11,2006 

FACILITYIPATH, AMOUNT OF SERVICE 
Generation principles for emergency service. 

320 

Effective: October 10, 2006 

2031 Edison has 21.77% undivided ownership interest as a tenant- 
in-common in the ANPP High Voltage Switchyard. 
Edison has rights to transmit through the ANPP High Voltage 
Switchyard up to its 15.8% share of generation from ANPP, or 
a substitute equal amount, plus any other generation up to the 
extent of its transmission rights in the Palo Verde-Devers 500 
kV Transmission Line 
Edison has additional rights to use any unused capacity in the 
ANPP High Voltage Switchyard, provided that any over 
subscription shall be subject to proration of the remaining 
capacity based on switchyard ownership. 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 

Mutual Assistance 
Transmission Agreement 

Midway Interconnection 

Amended and Restated 
Eldorado System 
Conveyance and Co- 
Tenancy 

OTHER 
PARTIES 

IID, APS, 
SDG&E 

NPC, SRP, 
LADWP 

- 
FERC 
NO. 

174 

CONTRACT 
TERMINATION 

In 2034 or sooner by 
mutual agreement of 
the parties. 

July 31, 2007 

July 1, 2006 

lssued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 

FACILINIPATH, AMOUNT OF SERVICE 

In the event of a contingency in the Palo Verde-Devers, Palo 
Verde-North Gila-Imperial Valley transmission lines, 
participants to share the available capacity based on 
predetermined operating procedures set out in a separate 
operating bulletin. 

Edison's share of 500 kV Midway-Vincent transmission 
system: 
- Midway-Vincent # I  
- Midway-Vincent #2 
- Midway-Vincent #3 from Vincent Substation to mile 53, 

Tower I 

Edison's share of Eldorado System Components: 
Eldorado Substation: Edison capacity ~ntitlement = Eldorado 
Substation Capacity minus NPC Mohave Capacity Entitlement 
[222 MW] minus SRP Mohave Capacity Entitlement [ I  58 MW] 
minus LADWP Mohave Capacity Entitlement [316 MW]; 
Mohave Switchyard: Edison Capacity Entitlement = 884 MW; 
Eldorado - Mohave 500 kV line: (Edison Capacity Entitlement 
- Eldorado - Mohave 500 kV line capacity minus NPC 
Mohave Capacity Entitlement [222 MW] minus SRP Mohave 
Capacity Entitlement [I58 MW] minus LADWP Mohave 
Capacity Entitlement [316 MW]); 
Eldorado - Mead 230 kV Line Nos. 1 & 2: (Edison Capacity 
Entitlement = Eldorado - Mead 230 kV Line No. 1 &2 capacity 
minus NPC Mohave Capacity Entitlement 1222 MWl minus 
SRP Capacity ~ntitlement [158 MW]. 

Effective: October 10, 2006 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 

WAPA-Edison 161 kV 
Blythe Substation 
Interconnection 
Agreement 

SONGS Ownership and 
Operating Agreements 

District-Edison 1987 
Service and Interchange 
Agreement 

OTHER 
PARTIES 

WAPA 

Anaheim, 
Riverside 

MWD 

& termination of 

FERC 
NO. 

221 

I easement for plant 

CONTRACT 
TERMINATION 

September 30,2007 
or sooner by 3 year 
advanced notice by 
either party. 

site. 

443 1 September 30,201 7 
or on five years 
notice by either party. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 

FACILITYIPATH, AMOUNT OF SERVICE 

WAPA's Blythe 161 kV Substation, and Edison's Eagle 
Mountain-Blythe 161 kV transmission line. 

Edison may transmit up to 168 MW through WAPA's Blythe 
Substation, via the Eagle Mountain-Blythe 161 kV 
transmission line (Note: FP&L entitled to 96 MW of FTRs due 
to participation in facility upgrade project). 

Edison's share of SONGS switchyard with termination of its 
230 kV transmission lines: 
- SONGS - Santiago 1 and 2, 
- SONGS - Serrano, and 
- SONGS - Chino 230 kV 

Transmission is owned by District, but is in IS0 control area. 
If not in use by District, or the United States under existing 
contracts, District's Transmission Line is available to transmit 
any electric energy to which Edison may be entitled. 
Up to 320 MW is required to supply District's Colorado River 
Aqueduct pump load. 
District's Transmission Line is operated by the District as 
directed by Edison. 

Effective: October 10, 2006 
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APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 
Edison-Arizona 
Transmission Agreement 

Mead Interconnection 
Agreement 

Power Purchase 
Contract Between SCE 
and Midway-Sunset 
Cogeneration Company. 

Agreement for Mitigation 
of Major Loop Flow 

APS 

WAPA 

Midway-Sunset 
Cogeneration 

Company. 

Pacificorp, 
PG&E, SCE 

Pacific 
Or-P 

RIS # 
298 

21281201 7 or later 
upon negotiation. 

May 31,201 7 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

o Edison has ownership-like rights to the 500 kV Transmission 
line from the Four Corners Project to the Arizona-Nevada 
border. Edison also owns the 500 kV line from Arizona- 
Nevada border to Edison's Eldorado substation. 

Edison has rights to transmit its Hoover power 
Edison's facilities include Eldorado-Mead 230 kV # I  and 2 
transmission lines. 
Edison may request additional firm transmission service rights 
through Mead Substation subject to availability as determined 
by WAPA. 

200 MW of capacity through Midway Substation. 

Pacificorp to operate Phase Shifting Transformers on the 
Sigurd-Glen Canyon and Pinto-Four Corners Transmission 
Lines in accord with contract. 

Effective: October 10, 2006 
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APPENDIX A.2: SDG&E'S CONTRACT ENTITLEMENTS 

CONTRACT CONTRACT 
NUMBER NAME 

Pacific lntertie Agreement 

I 

67-01 2 I Pacific Power & Light 
Agreement 

Operations Agreement 

Transmission Agreement 

Agreement 

OTHER FERC 
PARTIES NO. 

Edison, PG&E l-- 
Edison 

COTP participants 

IlD, APS, Edison l- 
Riverside 

CONTRACT 
TERMINATION 

FACILITYIPATH, AMOUNT OF 
SERVICE 

Subject to FERC's 
approval and any 
litigation concerning 
term, no earlier than July 
31, 2007. 
Subject to FERC's 
acceptance and any 
litigation concerning 
term, no earlier than 

6.3.1 of the Agreement. I 
4/12/2034 or sooner by I Should a contingency occur in the Palo Verde-Devers, Palo 

7% of the California Companies entitlements on the Pacific 
Intertie, including delivery rights through SCE's system from 
Sylmar to SONGS (100 MW); and from SONGS to Sylmar 
(105 MW); from Midway to SONGS (161 MW); and from 
SONGS to Midway (1 09MW). 
California Companies entitled to use the entire capacity on 
the PP&L 500 kV transmission line from Malin to Indian 
Spring for the term of the agreement. SDG&E is entitled to 
7% of the capacity available on the Pacific Intertie. 

2008. 
SDG&E's participation 
terminates on 7/31/07 
with CCPIA termination 
unless as otherwise 
contemplated by Section 

The allocation of Available Scheduling Capability between 
COTP parties and the Companies Pacific lntertie parties 
calculated on a pro rata basis according to the COTP's and 
PACl's Rated System Transfer Capabilities as specified in 
the Agreement. 

- .  I operating bulletin. 
None. I SDG&E's share of SONGS switchyard with termination of its 

mutual agreement of the 
parties. 

230 kV transmission lines: 
- San Luis Rey (3 Lines) 

Verde-North Gila-Imperial Valley transmission lines, 
participants to share the available capacity based on 
predetermined operating procedures set out in a separate 

I - Talega (2 lines) 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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IID-SDG&E lnterconnection and 
Exchange Agreement 

CFE-SDG&E lnterconnection and 
Exchange Agreement 

Palo Verde-North Gila Line ANPP 
High Voltage Switchyard 
lnterconnection Agreement 

IID-SDG&E California 
Transmission System 
Participation Agreement 

APS-SDG&E Arizona 
Transmission System 
Participation Agreement 

IID 

CFE 

APS, IID, PNM, 
SRP, El Paso, 
SCE, SCPPA 

APS 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

June 24,2051 (schedule 
pertaining to emergency 
capacitylenergy services 
is expected to be 
terminated upon 
execution by IID of the 
ISO's Control Area 
Agreement). 
12 month notice 
(schedule pertaining to 
emergency 
capacitylenergy services 
is expected to be 
terminated upon 
execution by CFE of the 
ISO's Control Area 
Agreement). 
July 31, 2031. 

June 24.2051. 

July 31, 2031. 

First Revised Sheet No. 90 
Superseding Original Sheet No. 90 

Should a contingency occur due to loss or interruption of 
generating or transmission capabilities on either party's 
electric system, IID and SDG&E to provide each other 
emergency capacity and energy. 

Should a contingency occur due to loss or interruption of 
generating or transmission capabilities on either party's 
electric system, CFE and SDGBE to provide each other 
emergency capacity and energy. 

The parties are obligated to provide mutual switchyard 
assistance during emergencies to the extent possible. 
However, in the event that the capacity of the ANPP 
Switchyard is insufficient to accommodate all requests, the 
rights of the ANPP Switchyard Participants shall take 
precedence in all allocations. 
SDG&E and IID schedule Dower and enerav over the 
California Transmission $stem for their respective accounts 
at the Yuma (North Gila ) 500 kV Switchyard for delivery to 
the 500 kV breaker yard of the Imperial Valley in the 
following percentages of operating capacity: SDG&E - 
85.64%; and IID - 14.36%. 
SDG&E, APS, and IID schedule power and energy over the 
Arizona Transmission Svstem for their res~ective accounts 
at the Palo Verde switchyard for delivery at the Yuma (North 
Gila) 500 kV Switchyard in the following percentages of 
operating capacity: APS - 11%; SDGBE - 76.22%; llD - 

Effective: October 10, 2006 
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APPENDIX A: CITY OF RIVERSIDE 
TRANSMlSlON ENTITLEMENTS 

FERC Contract Contract 
Point of Receipt-Delivery Parties Direction Contract Title No. Termination Amount 

1. IPP-Adelanto Switching Station Riverside-SCPPA Bi-directional Southern Transmission System Transmission Service 15-Jun-27 N-S 195 MW 
Contract S-N 142 MW 

Marketplace Substation-Adelanto 

Westwing-Mead-Marketplace 500 

Marketplace-McCullough 500 kV 

Adelanto-VictowillelLugo 

Adelanto-Victo~illelLugo 

Adelanto-VictowillelLugo 

IPP-Mona Substation 

IPP-Gonder Substation 

Nevada-Oregon Border-Sylmar 

10. San Onofre-Vista 

11. Mead 230 kV-Vista 

12. LugoNictorville-Vista 

13. LugoNictorville-Vista 

Riverside-SCPPA 

kV Riverside-SCPPA 

Riverside-SCPPA 

Riverside-LADWP 

Riverside-LADWP 

Riverside-LADWP 

Riverside-LADWP 

Riverside-LADWP 

Riverside-Burbank & 
Pasadena 

Bi-directional 

Bi-directional 

Bi-directional 

Bi-directional 

To Victorville 

To Victorville 

Bi-directional 

Bi-directional 

Bi-directional 

Mead-Adelanto Project Transmission Service Contract 

Mead-Phoenix Project Transmission Service Contract 

Mead-Adelanto Project Transmission Service Contract 
Mead-Phoenix Project Transmission Service Contract 
Adelanto-Victorville/Lugo 11 0 MW Firm Transmission Service 
Agmnt 
IPP Base Capacity Transmission Service Agreement 

IPP Additional Capacity Transmission Sewice Agreement 

Northern Transmission System Agreement 

Northern Transmission System Agreement 

Pacific lntertie Direct Current Firm Transmission Service 
Agreement 

31-Oct-30 

31-Oct-30 

31-Oct-30 
31 -0ct-30 
See Note 1 

See Note 2 

See Note 3 

See Note 4 

See Note 4 

30-Sep-09 

Riverside-SCE To Vista s i n  Onofre Nuclear Generating Station Firm Transmission See Note 5 42 MW 
Sewice Agmt. 

Riverside-SCE To Vista Hoover Firm Transmission Service Agreement See Note 6 30 MW 

Riverside-SCE To Vista Intermountain Power Project Firm Transmission Service See Note 7 156 MW 
Agreement 

Riverside-SCE To Vista Palo Verde Nuclear Generating Station Firm Transmission See Note 8 12 MW 
Service Agmt. 

1. Agreement terminates on: (i) removal of Mead-Adelanto Project from Sewice; or (ii) removal of Los Angeles-SCE interconnection at VictorvillelLugo. 

2. Agreement terminates on: (i) June 15, 2027; or (ii) the date Riverside interconnects at Adelanto Switching Station. 

3. Agreement terminates on: (i) June 15, 2027; (ii) the date Riverside interconnects at Adelanto Switching Station; or (iii) 5-year's notice by LADWP. 

4. Agreement terminates on: (i) termination of LADWP's rights to the Northern Transmission System; or (ii) termination of the IPP Additional Capacity Agreement. 
Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in San Onofre Nuclear Generating Station Units 2 and 3; or (iii) unacceptable FERC 

5' modification. 
6. Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in the Boulder Canyon Project (Hoover); or (iii) unacceptable FERC modification. 

7. Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in the lntermountain Power Project; or (iii) unacceptable FERC modification. 

8. Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in the Palo Verde Nuclear Generating Station; or (iii) unacceptable FERC modification. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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Appendix A 
Trans Bay Cable, LLC 

Transmission Entitlements 

Trans Bay Cable Proiect Facilities 

Trans Bay Cable LLC (TBC) will develop, finance and construct a high voltage, 
direct current transmission line of approximately fifty-five miles in length and associated 
facilities to establish a direct connection between Pacific Gas and Electric Company's 
(PG&E9s) Pittsburg Substation located at a site adjacent to the City of Pittsburg, 
California in Contra Costa County to PG&E's Potrero Substation within the City of San 
Francisco (the Project). The transmission line will consist of an approximately 7,000-ton 
bundled cable consisting of a transmission cable, a fiber optic communications cable 
and a metallic return. The underwater portion of the transmission line will be laid by a 
ship or barge with special equipment in a single trench underneath San Francisco Bay. 
The remaining length of the transmission line (most likely a few hundred yards at either 
end of the line) will be buried underground, either through directional drilling or laid in a 
trench. In addition, the Project will involve the construction of two converter stations 
near each of the PG&E Substations to convert the alternating current received at the 
Pittsburg Substation to direct current and then back to alternating current at the Potrero 
Substation. 

TBC will provide the funding for (i) the development and construction of the 
Project, (ii) the acquisition of all needed real property and other interests and (iii) the 
reimbursement of the on-going operation and maintenance expenses of the Project. In 
return and pursuant to the Operating Memorandum among TBC, the City of Pittsburg 
and Pittsburg Power Company which was accepted for filing by the Federal Energy 
Regulatory Commission (1 12 FERC 7 61,095, order granting clarification, 1 14 FERC 7 
61,031), TBC will be granted 100% of the Entitlements to the transmission capacity 
created by the Project and all financial benefits associated with the Entitlements. In 
accordance with the TCA and the TO Tariff, TBC will transfer the Entitlements created 
by the Project to IS0 Operational Control at the time the Project enters service. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: Upon notice after October 10, 2006 
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PG&E APPENDIX B 

List of Encumbrances on Lines and Facilities, and Entitlements Bein 9 Placed Under IS0 Operational Control (per TCA Appendix A1 & A2) 

(Includes only those where PG&E is a service provider) 

Abbreviations Used: CDWR = California Department of Water Resources 
SCE = Southern ~ai forn ia  Edison Company 
SDG&E = San Diego Gas & Electric Company 
SMUD = Sacramento Municipal Utility District 
TANC = Transmission Agency of Northern California 
WAPA = Western Area Power Administration 

Ref. 
# 

1. 

Entities 

Bay Area Rapid 
Transit 

CDWR 

CDWR 

Dynegy Power 
Services 

Contract I Rate Nature of 
Schedule # Contract 

Service Agreement 
Nos. 42 and 43 to 
FERC Electric Tariff, 
First Revised Volume 
No. 12 

Comprehensive 
Agreement - PG&E 
Rate Schedule FERC 
No. 77 
Etiwanda Power Plant 
Generation Exchange 
- PG&E Rate 
Schedule FERC No. 
I69  
Control Area 
Transmission 
Agreement - PG&E 
Rate Schedule FERC 
No. 224 

Network 
Integration 
Transmission 
Service 
Agreement and 
Network 

Interconnection 
and Transmission 

Power exchanges r 
Transmission and 
various other 
services 

Related Losses 

on 5 years 
notice 

Terminated 
12/31/01. 
PG&E filing of 
FERC 
termination 
pending 
submittal. 

' The treatment of current rights, including scheduling priorities, relating to the listed Encumbrances are set forth 
in the operating instructions submitted by the PTO in accordance with the IS0 Tariff and the TCA. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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Ref. 
u 
- 
5. 

- 
6. 

Entities 

DOE 
Laboratories, 
WAPA 

Midway-Sunset 
Co-Generation 

Minnesota 
Methane 

Modesto Irrigation 
District 

NCPA, CSC, 
CDWR 

Path 15 Operating 
Instructions 
Settlement, 
Revision 1 - 
Various, see 
FERC Docket No. 
ER04-61-000 

Power Exchange 

Puget Sound 
Power & Light 

Contract I Rate 
Schedule # 

PG&E/WAPAIDOE-SF 
10/30/98 Settlement 
Agreement - PG&E 
Rate Schedule FERC 
No. 147 
Cogeneration Project 
Special Facilities - 
PG&E Rate Schedule 
FERC No. 182 
Service Agreement No. 
1, under FERC Electric 
Tariff, First Revised 
Volume No. 12 
Interconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 116 
Castle Rock-Lakeville 
CoTenancy Agreement 
- PG&E Rate 
Schedule FERC No. 
139 
Exhibit B-I to this 
Appendix B to the TCA 

Control Area 
Transmission Service 
Agreement - PG&E 
Rate Schedule FERC 
No. 186 

Capacity and Energy 
Exchange - PG&E 
Rate Schedule FERC 
No. 140 

Nature of 
Contract 

Transmission 
Service 

Interconnection, 
transmission 

Firm Point-to- 
Point 
Transmission 
Service - OAT 
Interconnection, 
transmission, 
power sales 

Transmission 
facilities 
maintenance 

Implements 
curtailment 
priorities 
consistent with 
various Existing 
Transmission 
Contracts. 
Establishes Path 
15 Facilitator role 
for PG&E. 
Transmission and 
various other 
services 

Power exchanges 

Termination 

3/31/2009 

Evergreen, or 1 
year notice 
after 1/1/2015 

Upon request 
by PG&E after 
1/1/05, subject 
to FERC 
acceptance. 

Terminated 
3/1/2000. 
PG&E filing of 
FERC 
termination 
pending 
submittal 

Terminates on 
5 years' 
advance notice. 

Comments 

Effective 10/1/96 

Power sales are 
coordination 
sales - voluntary 
spot sales 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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- 
Ref. 
# 

- 
13. 

Entities 

San Francisco 
(City and County 
09 

Santa Clara (City 
09 

SCE, SDG&E 

SCE, Montana 
Power Nevada 
Power, Sierra 
Pacific 

Shelter Cove 

Sierra Pacific 

SMUD 

SMUD 

SMUD 

Contract I Rate 
Schedule # 

lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 114 
Mokelumne Settlement 
and Grizzly 
Development 
Agreement - PG&E 
Service Agreement No. 
20 under FERC 
Electric Tariff Sixth 
Revised Volume No. 5 
Calif. Companies 
Pacific lntertie 
Agreement - PG&E 
Rate Schedule FERC 
No. 38 
WSCC Unscheduled 
Flow Mitigation Plan - 
PG&E Rate Schedule 
FERC No. 221 

lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 198 
lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 72 
lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 136 
EHV Transmission 
Agreement - PG&E 
Rate Schedule FERC 
No. 37 
Camp Far West 
Transmission 
Agreement - PG&E 
Rate Schedule FERC 
No. 91 

Nature of 
Contract 

Interconnection, 
transmission and 
supplemental 
power sales 
Transmission, 
power sales 

Transmission 
service 

Operation of 
control facilities to 
mitigate loop 
flows 

Distribution 

lnterconnection 
and support 
services 

lnterconnection 
and transmission 
services 

Transmission 

Transmission 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11, 2006 

Termination 

7/1/2015 

Evergreen, or 
on notice 

Evergreen, or 3 
years notice 

Terminated 
1/1/2005 
(appeal 
pending) 
No notice of 
termination 
filed with FERC 

Comments 

Power sales are 
Firm Partial 
Requirements 

Both entitlement 
and 
encumbrance. 

No transmission 
services 
provided, but 
classified as an 
entitlement since 
loop flow is 
reduced or an 
encumbrance if 
PG&E isasked to 
cut. 
Effective 811 5/96 

Effective: October 10, 2006 
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Ref. 
# 

Entities 

SMUD 

TANC and other 
COTP 
Participants, and 
WAPA 

TANC and other 
COTP 
Participants 

TANC 

Turlock Irrigation 
District 

Vernon (City of) 

WAPA 

Contract I Rate 
Schedule # 

Slab Creek 
Transmission 
Agreement - PG&E 
Rate Schedule FERC 
No. 88 
Owners Coordinated 
Operations Agreement 
- PG&E Rate 
Schedule FERC No. 
229 

COTP lnterconnection 
Rate Schedule - 
PG&E Rate Schedule 
FERC No. 144 
Midway Transmission 
service / south of 
Tesla Principles - 
PGE& Rate Schedule 
FERC No. 143 

lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 213 
Transmission Service 
Exchange Agreement 
- PG&E Rate 
Schedule FERC No. 
148 

San Luis Unit - 
Contract No. 2207A - 
PG&E Rate Schedule 
FERC No. 227 
(superseding Original 
Tariff Sheet Nos. 104 
through 137 of PG&E 
Rate Schedule FERC 
No. 79) 

Nature of 
Contract 

Transmission 

Transmission 
system 
coordination, 
curtailment 
sharing, rights 
allocation, 
schedulina. 
lnterconnection 

Transmission, 
curtailment 
priority mitigation,' 
replacement 
power 

Interconnection, 
transmission 

Transmission 
service 

Transmission 

Termination 

No notice of 
termination 
filed with FERC 

1/1/2043, or on 
two years' 
notice, or 
earlier if other 
agreements 
terminate 

Upon 
termination of 
COTP 

Same as the 
COTP Interim 
Participation 
Agreement, 
subject to 
exception 
4/1/2008, 
subject to 
exception 

7/31 12007, or 
by extension to 
1211 512042 

Comments 

Both entitlement 
and 
encumbrance 

Both entitlement 
and 
encumbrance. 
PG&E swap of 
DC Line rights 
for Vernon's 
COTP rights 

Includes use of PG&E1s DC lntertie or PDCl for prespecified mitigation of curtailments over Path 15. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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Ref .# 

29. 

Entities 

Per WAPA, 
commercial 

WAPA 

operation date 
for New Melones 

Contract 1 Rate 
Schedule # 

was 6/1/82 

New Melones - 
Contract No. 8-07-20- 
PO004 - PG&E Rate 
Schedule FERC No. 60 

Lien Mortnane 

Nature of 
Contract 

The lien of the First and Refunding Mortgage dated December 1, 1920 between PG&E and BNY 
Western Trust Company, as trustee, as amended and supplemented and in effect of the date hereof 
(the "PG&E Mortgage"). The transfer of Operation Control to the IS0 pursuant to this Agreement shall 
in no event be deemed to be a lien or charge on the PG&E Property which would be prior to the lien 
of the PG&E Mortgage; however, no consent of the trustee under the PG&E Mortgage is require to 
consummate the transfer of Operation Control to the IS0 pursuant to this Agreement. 

Termination 

Transmission 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11, 2006 Effective: October 10, 2006 

6/1/2032 
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TCA APPENDIX B: EDISON'S CONTRACT ENCUMBRANCES 

1 1. I ~ e v e r s  - Mirage I I llD ISCE to 

POINT OF RECEIPT- 
DELIVERY 

I lout Point serving I l~anning 

PARTIES 

2. 

DIR. 

Coachella 236 kV 
Devers - IS0 Grid Take 

3. 

4. 

Firm Transmission Service I268 Ion 3-year notice 1 I 00 M W W - ~ c t o b e r , ]  

CONTRACT TITLE 

Banning 

Banning 
Devers-- Vista 

IID 
To 

Hinds - Vincent 

FERC 
No. 

Agreement 

Colton 

150 MW rest of the year. 

Transmission Service Agreement 

1995 San Juan Unit 3 Firm 
Transmission Service Agreement 

To Vista 

MWD 

CONTRACT TERMINATION 

1995 San Juan Unit 3 Firm 1381 I~arl ier of termination of Banning's 115 MW 

- 

Bi-dir. 

Footnotes: 

CONTRACT AMOUNT 

365 

lnotice given after 1/1/03 

Interchange Agreement 

1. The following is an additional encumbrance that does not fit into the format for existing contract encumbrances. The additional encumbrance is: The lien 
of the Trust Indenture dated as of October 1, 1923, between Edison and Harris Trust and Savings Bank and Pacific-Southwest Trust & Savings Bank 
(D. G. Donovan, successor trustee), as trustees ("the Edison Indenture"). The transfer of control to the IS0 pursuant to this Agreement (i) does not 
require any consent from the trustees under the Edison Indenture, (ii) shall not be deemed to create any lien or charge on the Edison Transmission 
Assets that would be prior to the lien of the Edison Indenture, and (iii) shall not otherwise impair the lien of the Edison Indenture. 

2. The treatment of current rights, including scheduling priorities, relating to the listed Encumbrances are set forth in the operating instructions submitted by 
the PTO in accordance with the IS0 Tariff and the TCA. 

District-Edison 1987 Service and 1443 l ~ h e  earlier of either (1) the term of 1110 MW 
MWD's Hoover ~lect'ri;: Service Contract 
(DE-MS65-86WP39583) expected to be 
9/30/2017 or (2) five-year notice 

lssued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 

interest in San Juan Unit 3 or ~ a n n i n ~ ' s  
1 -year notice given after 1/1/03 
Earlier of termination of Colton's interest 
in San Juan Unit 3 or Colton's I-year 

Effective: October 10, 2006 

14.043 MW 
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POINT OF RECEIPT- 
DELIVERY 

ildorado / Mohave - Lugo 

Jloenkopi - Eldorado 

Jlohave - Eldorado 

PARTIES 

:DWR 

ADWP 

USA, APS, 
SRP, NPC, 

LADWP, 
TGE 

ADWP, 
dPC, SRP 

DIR. CONTRACT TITLE 

3i-dir. l ~ i r m  Transmission Service 
Agreement (Eldorado-Vincent) 

i d .  Victorville - Lugo Interconnection 
Agreement 

Agreement 

I 

o l~mended and RestatedEldorado 
Eldorado System Conveyance and Co- 

Tenancy Agreement, Eldorado 
System Conveyance 2 and Co- 
Tenancy Agreement, Amended 
and Restated Eldorado System 
Operating Agreement 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

First Revised Sheet No. 11 7 
Superseding Original Sheet No. 117 

FERC 
No. 

1 3  

CONTRACT 
TERMINATION 

Earlier of date that a) 
CDWR has obtained 
for replacement 
transmission service; 
b) CDWR is no longer 
entitled to Reid 
Gardner Unit 4 
output; c) 12/31/2020; 
or, d) Reid Gardner 
Unit 4 is permanently 

il 

1 transmission lines. 
!64 15/21/23 (ln the event of a contingency in the Navajo- 

)y mutual agreement 

McCullough or Moenkopi-Eldorado 
transmission lines, Edison and the Navajo 
participants provide each other emergency 

retired from service.- 
11/20/ 2019 or sooner 

LADWP equal to the product of LA'S 
Capacity Share and the deemed capacity of 
the transmission system consisting of 
Mohave-Lugo, Mohave-Eldorado, Eldorado- 
Lugo, Eldorado-McCullough, McCullough- 
Victorville lines, and Victorville-Lugo 500 kV 

Edison is required to provide capacity to 

Effective: October 10, 2006 

711 106 
service transmission rights without a charge. 
If Mohave-Eldorado line is curtailed, pro-rata 
back up is provided on Mohave-Lugo and 
Eldorado-Lugo lines. If Mohave-Lugo is 
curtailed, pro-rata back-up is provided on 
Mohave-Eldorado. Amount of back up 
capacity is up to participant's Mohave 
Capacity Entitlement. For curtailment 
purposes, Capacity Entitlements are: Edison- 
884 MW; LADWP-316 MW; NPC-222 
MW:SRP-158 MW. 
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POINT OF RECEIPT- PARTIES 
DELIVERY 

9. Eldorado - Mead LADWP, NPC, 

DIR. 

0 

!Idorad 
) 

I I I 
10. I ~ e a d  - Mohave ~NPC I TO 

I I .  Mead - IS0 Grid Take Banning E-W 
Out Point serving Banning 

12. Mead - Rio Hondo Azusa Bi-dir 

13. Mead - Rio Hondo Azusa E-W 

14. Mead - Vista Colton E-W 

CONTRACT TITLE 

Amended and Restated 424, 
Eldorado System Conveyance 
and Co-Tenancy Agreement, 
Eldorado System Conveyance 
2 and Co-Tenancy Agreement, 
Amended and Restated 
Eldorado System Operating 
Agreement 

Amended and Restated 
Agreement for Additional NPC 

Hoover Firm Transmission 
Service Agreement 

Service Agreement 

Hoover Firm Transmission 
Service 372 Agreement 

Service Agreement 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

First Revised Sheet No. 118 
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;o-terminous with Mohave Project 
llant Site Conveyance and CO; 
renancv ~ a r e e ~ e n t  
farliest of: Banning's I-year notice 
liven after 1/1/02, or termination of 
NAPA Service Contract 
farliest of: Azusa's I-year notice 
liven after 1/1/02, or termination of 
kusa's interest in San Juan #3 
farliest of: Azusa's I -year notice given 
after 1/1/02, or termination of WAPA 
Service Contract 
Earliest of: Colton's I-year notice 
liven after 1/1/02, or termination of 
NAPA Service Contract 

Effective: October 10, 2006 

CONTRACT AMOUNT 

If Eldorado-Mead lines are 
curtailed, line capacity is 
allocated pro rata in 
proportion to the following 
Capacity Entitlements: NPC- 
222 MW; SRP-158 MW; 
LADWP - 0 MW; Edison 
Capacity Entitlement is equal 
to entire capacity of the 
Eldorado-Mead Line Nos. 
1 &2 minus NPC Capacity 
Entitlement minus SRP 
Capacity Entitlement. 
Up to 222 MW of Back-up 
transmission service. 



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION 
FERC ELECTRIC TARIFF NO. 7 
SECOND REPLACEMENT TRANSMISSION CONTROL AGREEMENT 

16. Mead - Laguna Bell Vernon 

17. Mead - Mountain Center AEPCO 

18. Palo Verde - Devers LADWP 

LADWP 

Valley - ~errano 
Serrano - SONGS 

DIR. CONTRACT TITLE 

i-W Hoover Firm Transmission 
Service Agreement 

Service Agreement 

i-W 1 ~ i r m  Transmission Service 

3-dir. Exchange Agreement 
3i-dir Exchange Agreement 

3i-Dir. l ~ u t u a l  Assistance Transmission L 

Agreement 

First Revised Sheet No. 11 9 
Superseding Original Sheet No. 1 19 

Icontract 
107 l ~ p o n  mutual aareement or 126 MW 

Jtermination of ioover Power Sales I 

CONTRACT AMOUNT 

30 MW 

FERC No. 

190 

CONTRACT TERMINATION 

180 day notice by Riverside or 
termination of WAPA Service 

10 MW 31 

I19 

Iservice. or if DPV#2 is built, the date I 

Agreement 
711 12 1 or on 10 years notice 

Earliest of (i) in-service of DPV#2 
line, (ii) the in-service date of any 
other new transmission line 
connecting Palo Verde to Devers in 
which LADWP has obtained an 
ownership interest or entitlement, (iii 
the date DPV#I is permanently 
removed from service, (iv) 4 years 
after CPUC approval to transfer 
DPV#2 rights of way to LADWP or 
(v) 12 months notice by LADWP. 

! I9  
!I9 

Verde-Devers, Palo 
Verde-North Gila- 
Imperial Valley 
transmission lines, 
participants to share 
the available capacity 
based on 
predetermined 
operating procedures 
set out in an operating 
bulletin. 

5/31/2012 
When DPV#I is removed from 

. - 

the parties. (contingency in the Palo 
In the event of a 

D P V # ~ ' ~ S  removed from service 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11, 2006 
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On 2034 or sooner by agreement of 
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23. Midway - SONGS 

PARTIES 

PG&E 

SDG&E 

25. Midway - Vincent 500 kV I 

DIR. 

N-S 

24. 

N-S 

27. Midway - Laguna Bell I 

CONTRACT TITLE 

California Com~anies Pacific 

Midway - Vincent 500 kV 

26. 

FERC No. 

40 
lntertie ~ ~ r e e m e n t  

California Companies Pacific 
lntertie Agreement 

Midway - SONGS 

120- SDG&E) 
Vernon 1 i d .  I ~dison- erno on Firm Transmission 1272 

(38- PG&E; 
20-SDG&E) 
40 
(38- PG&E; 

LADWP 

PG&E 

SDG&E 

I l~erv ice Agreement I 

Bi-dir. 

S-N 

S-N 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

28. 

First Revised Sheet No. 120 
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Exchange Agreement 

California Companies Pacific 
lntertie Agreement 

California Companies Pacific 
lntertie Agreement 

5/31/25 or Pacific AC lntertie 
Agreement termination on 7-31-2007 
713 1 107 

20-SDG&E) 
21 9 

40 
(38- PG&E; 
20-SDG&E) 
40 
(38- PG&E; 

Pacific AC 500 kV lntertie 

Earlier of: term of PG&E 
Transmission Agreement, or 12/29/42 
(50 yrs). 
5/31/25 or Pacific AC lntertie 
Agreement termination on 7-31-2007 

Effective: October 10, 2006 

LADWP 

CONTRACT 

50 MW until 
1/1/00, 60MW 

Bi-dir. Exchange Agreement 21 9 
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~ ~ J ~ N G S  - Vista 1 Riverside ITO Vista  SONGS 2 & 3 Firm Transmission 

30. Victorville/Lugo - Midway MSR I 
CONTRACT TITLE POINT OF RECEIPT- 

DELIVERY 

Firm Transmission Service Agreement 
(Victorville/Lugo-Midway) 

31. I~ictorville/~ugo - Vista 1 ~iverside ]TO Vista llntermountain Power Project Firm 

PARTIES DIR. 

32. 

Banning 

Hondo 

I I I I 

34. IVictorville/~ugo - Vista /colton [TO Vista ~PVNGS Firm Transmission Service 

- 

Victorville/Lugo - Rio  ond do ~greement  

Agreement 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11, 2006 

Azusa 

First Revised Sheet No. 121 
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To Rio 

393 1180 dav notice bv Riverside or 142 MW 

FERC 
No. 

Transmission Service ~greement 
PVNGS Firm Transmission Service 

CONTRACT TERMINATION 

339 

1 participation teriination 
373 I ~arl iest of: Azusa's I -vear notice 14 MW 

CONTRAC'I 
AMOUNT 

391 

given after 1/1/02, terrhnation of 
PVNGS entitlement. or termination 

SONGS participation termination 
Earlier of: five-year notice by MSR, 150 MW 
or life of Mead-Adelanto 500 kV 
Transmission Project 
180 day notice by Riverside or IPP 

given after 1/1/02, or termination of 
PVNGS entitlement, or termination 

156 MW 

379 

lof PVNGS participation. 
362 I ~arl iest of: Colton's I -year notice 13 MW 

given after 1/1/02, or termination of 
PVNGS entitlement, or termination 
of PVNGS participation. 

of PVNGS participation. 
Earliest of: Banning's I-year notice 

Effective: October 10, 2006 

3 MW 
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Take Out Point serving 
Banning 

36. 

I 

To Vista ~PVNGS Firm Transmission Service 

DIR. 

Victorville/Lugo -Laguna 
Bell 

Agreement 

CONTRACT TITLE 

Vernon Bi-dir. 

lssued by: Charles F. Robinson, Vice President and General Counsel 
lssued on: August 11, 2006 

Victorville-Lugo Firm Transmission 
Service 

Bi-dir. 

First Revised Sheet No. 122 
Superseding Original Sheet No. 122 

Sylmar Firm Transmission Service 
Agreement 

FERC I CONTRACT TERMINATION 
No. I 

392 I Earliest of: Riverside's I -year 
notice given after 1/1/02, -or 
termination of PVNGS 
entitlement, or termination of 
PVNGS participation. 

360 Terminates with permanent 
removal of Mead-Adelanto 
from service 

380 Earliest of Banning's I-year 
notice given after 1/1/02, or 
termination of Bannings 

Effective: October 10, 2006 
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PARTIES 

to Rio 

FERC 
No. 

Pasadena FTS 

CONTRACT TERMINATION CONTRACT 
AMOUNT 

14 MW 374 IEarliest of Azusa's I-vear 
Hondo Hondo notice given after 1/1/02, or 

termination of owners hi^ in 

Victo~ille/Lugo - Vista Colton to Vista 363 Pasadena FTS 
San Juan #3. 
Earliest of Colton's I -year 

Sylmar - Rio Hondo Azusa To Rio 
Hondo 

376 1995 San Juan Unit 3 FTS Agreement 

notice given after 1/1/02, or 
termination of ownership in 
San Juan #3. 
Earlier of: termination of 
Azusa's interest in San Juan 
Unit #3 or Azusa's I -year 
notice given after 1/1/02 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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Sylmar - Goodrich 1 Pasadena I Bi-dir I Pasadena-Edison 230-kV 155 

POINT OF RECEIPT- 
DELIVERY 

I I Interconnection and 
Transmission Agreement 

PARTIES 

Sylmar - Vista 

l~greement 
Sylmar - Laguna Bell l~ernon l~i-dir. I~dison- erno on Firm 1272 

DIR. 

Sylmar - Midway 

- 
I I l~ransmission Service I 

Colton 

l ~ ~ r e e m e n t  
Svlmar - SONGS ISDG&E I TO kalifornia Com~anies Pacific 140 

CONTRACT TITLE 

Vernon 

I ISDG&E (lntertie ~ ~ r e e i e n t  ((38-PG&E; 20- 

FERC NO. 

Bi-dir. 

ISDG~E) 
Sylmar - SONGS ISDG&E [TO l~alifornia Companies Pacific 140 

Bi-dir. 

I l ~y lmar  1 lntertie ~ ~ r e e m e n t  I (~~ -PG&E;  20- 

Sylmar Firm Transmission 
Service Agreement 

364 

Edison-Vernon Firm 
Transmission Service 

First Revised Sheet No. 124 
Superseding Original Sheet No. 124 

272 

Sylmar - Mead 

W; Edison also I 
responsible for delivery of 
up to 15 MW of Azusa 
Hydro Energy to Pasadena 

PG&E 

lat Goodrich 
Earliest of: Colton's 1- 13 MW 
year notice given after 
1/1/02, or termination of 

To 
Mead. 

Idaho service contract. I 
Termination of Vernon (93 MW until 1/1/00. 93MW 
COTP Ownership lafter 12/31/07 I 

Edison-PG&E Transmission 
Agreement 

SDG&E) 
256 

Termination of Vernon 
COTP Ownership 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

60 MW 

I 

Effective: October 10, 2006 

7/31 107 Up to 200 MW of FTS. 
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I I I I ~ i nes  Between Hoover Power Plant 
48. 

land Mead Substation 
49.lCalectric - Vincent ~ D W R  I TO l~mended and Restated CDWR 

lVincent Devil Canyon Power Plant Additional 
Facilities and Firm Transmission 

POINT OF 
RECEIPT-DELIVERY 

Hoover - Mead 

PARTIES 

WAPA 

50. 

First Revised Sheet No. 125 
Superseding Original Sheet No. 125 

Vincent 

FERC I CONTRACT TERMINATION I CONTRACT DIR. 

Bi-dir. 

Mojave Siphon (Vista) - 

No. I I AMOUNT 
CONTRACT TITLE 

Lease of Two 230-kV Transmission 

Vincent 

304 1913012017 or upon 3-years' notice l ~ n t i &  capacity 

CDWR 
Additional ~acilities 
and Firm Transmission 
Service Agreement 

Iby WAPA; WAPA entitled to renew lleased to WAPA. 

To 

42 1 

Service Agreement 
CDWR Mojave Siphon 

lssued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 
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through life of Hoover. 
Life of Plant 120 MW 

Life of Plant 28 MW 
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51. 

PARTIES 

APS 

POINT OF 
RECEIPT-DELIVERY 

Blythe - Cibola, & 
Ehrenbera 

DIR. 

To APS Load 

CONTRACT TITLE 

Firm Transmission Service (Blythe 
Accounts1 

FERC 
NO. 

348 

CONTRACT TERMINATION 

Upon 3-year notice by APS, or 10 
vear notice bv Edison 

CONTRACT 
AMOUNT 

Presently 5.1 MW, 7 
MW rnax 
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APPENDIX B.2 

SDG&E's List of Contract Encumbrances1/2 

CONTRACT 
NUMBER 

81 -034 

~nd  Exchange Agreement I 

CONTRACT NAME 

79-01 6 

CONTRACT 
TERMINATION 

OTHER 
PARTIES 

Mutual Assistance 
Transmission Agreement mutual agreement of 

the parties. 

IID, APS, Edison 

SONGS Participation 
Agreement 

Edison, Anaheim, 
Riverside 

First Revised Sheet No. 131 
Superseding Original Sheet No. 131 

065 

FACILITYIPATH, AMOUNT OF SERVICE 

June 24,2051 
(schedule pertaining to 
emergency 
capacitylenergy 
services is expected to 
be terminated upon 
execution by IID of the 
ISO's Control Area 
Agreement). 

in the event of a contingency in the Palo Verde-Devers, 
Palo Verde-North Gila-Imperial Valley transmission 
lines, participants to share the available capacity based 
on predetermined operating procedures set out in a 
separate operating bulletin- - 

SDG&EYs share of SONGS switchyard with termination 
of its 230 kV transmission lines: 
- San Luis Rey (3 lines) 
- Talega (2 lines) 

Should a contingency occur due to loss or interruption 
of generating or transmission capabilities on either 
party's electric system, IlD and SDG&E to provide each 
other emergency capacity and energy without charge. 

' An additional encumbrance pertaining to Local Furnishing Bonds that does not fit into the format for existing contract encumbrances is set forth 
at pages SDG&E App. B-1 through B-3 hereof. 

An additional encumbrance pertaining to SDG&E's lien of Mortgage and Deed of Trust that does not fit into the format for existing contract 
encumbrances is set forth at page SDG&E App. B-4 hereof. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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CFESDGLE lnterconnection 
and Exchange Agreement 

Palo Verde-North Gila Line 
ANPP High Voltage Switchyard 
lnterconnection Agreement 

IIDSDGLE Transmission 
System Participation 
Agreement 

CFE 

APS, IID, PNM, 
SRP, El Paso, 
SCE, SCPPA 

Agreement 

APSSDGLE Transmission 
System Participation 

between SDGLE-City of 
Escondido for the Rincon 
lndian Reservation 

APS 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 

12 month notice 
(schedule pertaining to 
emergency 
capacitylenergy 
services is expected to 
be terminated upon 
execution by IID of the 
ISO's Control Area 
Agreement). 
July 31, 2031 

June 24,2051 

July 31,2031 

First Revised Sheet No. 132 
Superseding Original Sheet No. 132 

Should a contingency occur due to loss or interruption 
of generating or-transmission capabilities on either 
party's electric system, CFE and SDGLE to provide 
each other emergency capacity and energy. 

In the event that the capacity of the ANPP Switchyard is 
insufficient to accommodate all requests, the rights of 
the ANPP Switchyard Participants shall take precedence 
in all allocations. 
SDGLE and IID schedule power and energy over the 
California Transmission System for their respective 
accounts at the Yuma (North Gila) 500kV Switchyard for 
delivery to the 500 kV breaker yard of the Imperial Valley 
in the following percentages of operating capacity: - .  - 
SDGLE -- 85.640%; and IID- 14.36%. 
SDGLE, APS, and IID schedule power and energy over 
the Arizona Transmission system for their respective 
accounts at the Palo Verde Switchvard for deliverv at 
the Yuma (North Gila) 500 kV ~w i t dh~a rd  in the 

* 

following percentages of operating capacity: APS - - - 
11%; SDGLE - 76.22%; IID- 12.78% 
Obligates SDGLE to sell and deliver electricity at stated 
prices to the City of Escondido for resale to the United 
States lndian Services at the Rincon Indian Reservation. 

Agreement to be 
terminated effective 
upon FERC acceptance 
of Notice of 
Termination. 

Effective: October 10, 2006 
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TRANSMISSION CONTROL AGREEMENT 

APPENDIX C 

IS0 TRANSMISSION MAINTENANCE STANDARDS 

TABLE OF CONTENTS 
DEFINITIONS 139 
INTRODUCTION 141 
OBJECTIVE 142 
AVAILABILITY 143 
MAINTENANCE DOCUMENTATION REQUIREMENTS 145 
AVAILABILITY DATA STANDARDS 146 
FACILITIES COVERED BY THESE IS0 TRANSMISSION MAINTENANCE STANDARDS 146 
AVAILABILITY MEASURES 147 
CALCULATION OF AVAILABILITY MEASURES FOR INDIVIDUAL TRANSMISSION LlNE 
CIRCUITS 147 
FREQUENCY AND DURATION 147 
CAPPING FORCED OUTAGE(1MS) DURATIONS 149 
EXCLUDED OUTAGES(IMS) 149 
AVAILABILITY MEASURE TARGETS 149 
CALCULATIONS OF ANNUAL AVAILABILITY MEASURES INDICES FOR INDIVIDUAL 
VOLTAGE CLASSES 
DEVELOPMENT OF LIMITS FOR CONTROL CHARTS 

4.2.2.1. CENTER CONTROL LINES (CLs) 
4.2.2.2. UCLs, LCLs, UWLs AND LWLs 
4.2.3. EVALUATION OF AVAILABILITY MEASURES PERFORMANCE 
TABLE 4.2.1 PERFORMANCE INDICATIONS PROVIDED BY CONTROL CHART TESTS 
4.3. AVAILABILITY REPORTING 
5. MAINTENANCE PRACTICES 
5.1. INTRODUCTION 
5.2. PREPARATION OF MAINTENANCE PRACTICES 
5.2.1. TRANSMISSION LlNE CIRCUIT MAINTENANCE 
5.2.1.1. OVERHEAD TRANSMISSION LINES 
5.2.1.2. UNDERGROUND TRANSMISSION LINES 
5.2.2. STATION MAINTENANCE 
5.2.3. DESCRIPTIONS OF MAINTENANCE PRACTICES 
5.3. REVIEW AND ADOPTION OF MAINTENANCE PRACTICES 
5.3.1. INITIAL ADOPTION OF MAINTENANCE PRACTICES 
5.3.2. AMENDMENTS TO THE MAINTENANCE PRACTICES 
5.3.2.1. AMENDMENTS PROPOSED BY THE IS0 
5.3.2.2. AMENDMENTS PROPOSED BY A PTO 
5.3.3. DISPOSITION OF RECOMMENDATIONS 
5.3.3.1. 
5.3.3.2. 
5.3.3.3 
5.4. QUALIFICATIONS OF PERSONNEL 
6. MAINTENANCE RECORD KEEPING AND REPORTING 
6.1. PTO MAINTENANCE RECORD KEEPING 
6.2. PTO MAINTENANCE REPORTING 
6.3. IS0 VISIT TO PTO'S TRANSMISSION FACILITIES 
7. IS0 AND TRANSMISSION MAINTENANCE COORDINATION COMMITTEE 
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REVISION OF IS0 TRANSMISSION MAINTENANCE STANDARDS AND MAINTENANCE 
PROCEDURES 172 
REVISIONS TO IS0 TRANSMISSION MAINTENANCE STANDARDS 172 
REVISIONS TO AND DEVIATIONS FROM MAINTENANCE PROCEDURES 173 
INCENTIVES AND PENALTIES 173 
DEVELOPMENT OF A FORMAL PROGRAM 173 
ADOPTION OF A FORMAL PROGRAM 173 
IMPOSITION OF PENALTIES IN THE ABSENCE OF A FORMAL PROGRAM 174 
NO WAIVER 1 74 
LIMITATIONS ON APPLICABILITY TO NEW PTOS 174 
COMPLIANCE WITH OTHER REGULATIONSILAWS 174 
SAFETY 175 
DISPUTE RESOLUTION 175 

Availability - A measure of time a Transmission Line Circuit under IS0  Operational 

Control is capable of providing service, whether or not it actually is in service. 

Availabilitv Measures - Within each Voltage Class in a calendar year: 1) the average 

Forced ~ u t a g e " ~ ~ )  frequency for all Transmission Line Circuits, 2) the average 

accumulated Forced ~ u t a g e " ~ ~ )  duration for only those Transmission Line Circuits with 

Forced ~ u t a g e s ( ' ~ ~ ) ,  and 3) the proportion of Transmission Line Circuits with no Forced 
(IMS) Outages . 

Availability Measure Taraets - The Availability performance goals jointly established by 

the IS0  and a PTO for that PTO1s Transmission Facilities. 

Forced ~ u t a q e " ~ ~ '  -An event that occurs when a Transmission Facility is in an 

~ u t a ~ e " ~ ~ '  condition for which there is no Scheduled ~ u t a g e " ~ ~ )  request in effect. 

IS0 Transmission Maintenance Standards - The Maintenance standards set forth in 

this Appendix C. 

' A term followed by the superscript "(IMS)" denotes a term which has a special, unique definition in this 
Appendix C. 
Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 Effective: October 10, 2006 
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Maintenance - Maintenance as used herein, unless otherwise noted, encompasses 

inspection, assessment, maintenance, repair and replacement activities performed with 

respect to Transmission Facilities. 

Maintenance Practices - A  confidential description of methods used by a PTO, and 

adopted by the ISO, for the Maintenance of that PTO1s Transmission Facilities. 

Maintenance Procedures - Documents developed by the Transmission Maintenance 

Coordination Committee for use by the IS0 and the PTOs to facilitate compliance with 

the IS0 Transmission Maintenance Standards. These documents shall serve as 

guidelines only. 

~ u t a a e ( ' ~ ~ '  - Any interruption of the flow of power in a Transmission Line Circuit 

between any terminals under IS0 Operational Control. 

PTO - A  Participating TO as defined in Appendix D of the Transmission Control 

Agreement. 

Scheduled ~ u t a q e ( ' ~ ~ )  - The removal from service of Transmission Facilities in 

accordance with the requirements of Section 7.1 of the Transmission Control 

Agreement and the applicable provisions of the IS0 Tariff and IS0 Protocols. 

Station - Type of Transmission Facility used for such purposes as line termination, 

voltage transformation, voltage conversion, stabilization, or switching. 

Transmission Facilities - All equipment and components transferred by a PTO to the 

IS0 for Operational Control, pursuant to the Transmission Control Agreement, such as 

overhead and underground transmission lines, Stations, and associated facilities. 

Transmission Line Circuit - The continuous set of transmission conductors, under the 

IS0 Operational Control, located primarily outside of a Station, and apparatus 

Issued by: Charles F. Robinson, Vice President and General Counsel 
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terminating at interrupting devices, which would be isolated from the transmission 

system following a fault on such equipment. 

Transmission Maintenance Coordination Committee ("TMCC1') - The committee 

described in Section 7 of this Appendix C. 

Voltage Class - The voltage to which operating, performance, and Maintenance 

characteristics are referenced. Voltage Classes are defined as follows: 

Voltage Class 
69 kV 
115 kV 
230 kV 
345 kV 
500 kV 

HVDC 

Range of Nominal Voltage 
5 70 kV 
110- I61 kV 
200 - 230 kV 
280 - 345 kV 
500 kV 

HVDC 

Capitalized terms, not expressly defined above, are used consistently with the 

definitions provided in the Transmission Control Agreement and the IS0 Tariff. 

2. INTRODUCTION 

This Appendix C delineates the IS0 Transmission Maintenance Standards and has 

been developed through a lengthy consensus building effort involving initially the IS0 

Maintenance Standards Task Force, and currently the TMCC. 

Flexibility in establishing these IS0 Transmission Maintenance Standards is implicit in 

the goal of optimizing Maintenance across a system characterized by diverse 

environmental and climatic conditions, terrain, equipment, and design practices. To 

provide for flexibility while ensuring the reasonableness of each PTO's approach to 

Maintenance, each PTO will prepare its own Maintenance Practices that shall be 

consistent with the requirements of these IS0 Transmission Maintenance Standards. 

The effectiveness of each PTO's Maintenance Practices will be gauged through the 

lssued by: Charles F. Robinson, Vice President and General Counsel 
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Availability performance monitoring system. Each PTO's adherence to its Maintenance 

Practices will be assessed through an IS0 review. 

In developing these IS0 Transmission Maintenance Standards, both the IS0 

Maintenance Standards Task Force and TMCC determined that it is impractical to 

develop andlor impose on the PTOs a single uniform set of prescriptive practices 

delineating conditions or time-based schedules for various Maintenance activities that 

account for the myriad of equipment, operating conditions, and environmental 

conditions within the IS0 Controlled Grid. For this reason, these IS0 Transmission 

Maintenance Standards provide requirements for the PTOs in preparing their respective 

Maintenance Practices. 

2.1. OBJECTIVE 

This Appendix C provides for a high quality, safe, and reliable IS0 Controlled Grid by 

meeting the following objectives: 

Ensuring that the Availability performance levels inherent to the Transmission 

Facilities are maintained, 

Restoring Availability to the levels inherent to the Transmission Facilities when 

degradation has occurred, 

Economically extending the useful life of the Transmission Facilities while 

maintaining inherent levels of Availability, and 

Achieving the aforementioned objectives at a minimum reasonable total cost for 

Maintenance with the intent of minimizing customer impacts. 
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2.2. AVAILABILITY 

IS0 Controlled Grid reliability is a function of a complex set of variables, including 

accessibility of alternative paths to serve Load, Generating Unit availability, Load 

forecasting and resource planning; speed, sophistication and coordination of protection 

systems; and the Availability of Transmission Line Circuits owned by the PTOs. 

Availability Measures have been chosen as the principal determinant of each PTO1s 

Maintenance effectiveness. 

When using Availability Measures as a general gauge of Maintenance effectiveness, 

several things must be considered to avoid misinterpreting performance. Availability is a 

function of several variables, including Transmission Facility Maintenance, initial design, 

extreme exposure, capital improvements, and improvements in restoration practices. 

These factors should be taken into account when assessing Availability Measures and 

Maintenance effectiveness. It is important to consider that Maintenance is one of many 

variables that impact changes in Availability. For example, certain Forced Outages (1~s) 

that impact Availability may be due to events that generally cannot be controlled by 

Maintenance. 

If Availability Measures are either improving or declining, it is important to investigate 

the cause(s) and any trends that are causing change before drawing conclusions. If 

Maintenance is being performed by a PTO consistent with Good Utility Practice, 

increasing Maintenance activities by a significant order may not result in a 

corresponding increase in Availability and if Maintenance is not performed consistent 

with Good Utility Practice, Availability may decline. Thus, while Maintenance is 

important to ensure Availability, unless a PTO fails to perform Maintenance on a basis 

consistent with Good Utility Practice, significant increases in Maintenance activities will 

generally not lead to substantial improvements in Availability and associated IS0 

Controlled Grid reliability. 
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A variety of techniques can be used to monitor Maintenance effectiveness. However, 

techniques that do not account for random variations in processes have severe 

limitations in that they may yield inconsistent and/or erroneous assessments of 

Maintenance effectiveness. To account for randomlchance variations while enabling 

monitoring for shifts and trends, control charts have been widely accepted and utilized. 

Control charts are statistically based graphs which illustrate both an expected range of 

performance for a particular process based on historical data, and discrete measures of 

recent performance. The relative positions of these discrete measures of recent 

performance and their relationship to the expected range of performance are used to 

gauge Maintenance effectiveness. 

To enhance the use of Availability Measures as a gauge of Maintenance effectiveness, 
(IMS' it is necessary to exclude certain types of ~ u t a ~ e s ( ' ~ ~ ) .  These excluded Outages , 

as set forth in more detail in Section 4.1.3 of this Appendix C, are: 

Scheduled 0utages(IMS); 

~ u t a ~ e s ( ' ~ ~ '  classified as "Not a Forced Outage" in the Maintenance Procedures; 

Forced 0utages'lMS' caused by events originating outside the PTO1s system; or 

Forced ~ u t a ~ e s " ~ ~ '  demonstrated to have been caused by earthquakes. 

Additionally, as described in Section 4.1.2 of this Appendix C, the Forced Outage (1~s) 

duration used to calculate the Availability control charts has been capped at 72 hours 

so that excessively long Forced 0utages(lMS' do not skew the data as to detract from the 

meaningfulness and interpretation of the control charts for accumulated Forced 

0utage(lMS' duration. This is not to say that an excessively long Forced 0utage(lMS' is 

not a concern. Rather, such Forced ~ u t a ~ e s " ~ ~ ' s h o u l d  be investigated to assess the 

reasons for their extended duration. 

Establishing Availability Measures requires each PTO to use separate control charts for 

each Voltage Class. Existing Forced data contains significant differences in 

the Availability between Voltage Classes and between PTOs. These differences may 
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be attributable to factors such as the uniqueness of operating environments, 

Transmission Facility designs, and PTO operating policies. Regardless of the cause of 

these differences, review of the Forced ~ u t a g e " ~ ~ )  data makes it eminently apparent 

that differences are such that no single set of control chart parameters for a particular 

Voltage Class could be applied to all PTOs. 

Three types of control charts are utilized to provide a complete representation of 

historical Availability Measures, and to provide a benchmark against which future 

Availability Measures can be gauged. The three types of control charts for each PTO 

and Voltage Class are: 

The annual average Forced 0utage(lMS' frequency for all Transmission Line Circuits; 

The annual average accumulated Forced 0utage(lMS) duration for those 

Transmission Line Circuits which experience Forced 0utages(lMS'; and 

The annual proportion of Transmission Line Circuits that experienced no Forced 
(IMS) Outages . 

These three control charts assist the IS0 and PTOs in assessing the Maintenance 

effectiveness of each Voltage Class over time. To accommodate this process on a 

cumulative basis, data is made available to the IS0 by each PTO at the beginning of 

each new calendar year to assess past calendar years. 

2.3. MAINTENANCE DOCUMENTATION REQUIREMENTS 

Two specific requirements regarding Maintenance documentation are incorporated into 

these IS0 Transmission Maintenance Standards. First, these standards require that 

each PTO develop and submit a description of its Maintenance Practices to the ISO. 

Second, these standards require that each PTO retain Maintenance records as set forth 

in Section 6.1 of this Appendix C and make those records available to the IS0 as set 
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forth in the Maintenance Procedures, in order to demonstrate compliance with each 

element of its Maintenance Practices. 

2.4. AVAILABILITY DATA STANDARDS 

To facilitate processing Forced ~ u t a ~ e " ~ ~ )  data for the Availability Measures, and to 

enable consistent and equitable interpretation of PTO Maintenance records by the ISO, 

these standards address the need for data recording and reporting. The TMCC has 

also developed standardized formats for transmitting Forced 0utage(lMS) data to the IS0 

for the Availability Measures. These standard formats are provided in the Maintenance 

Procedures. To facilitate review of the data by the ISO, the TMCC has developed a 

standard Availability Measures reporting system detailed in the Maintenance 

Procedures and in Section 4 of this Appendix C. This system will provide for consistent 

gathering of information that can be used as the basis for analyzing Availability 

Measures trends. 

3. FACILITIES COVERED BY THESE IS0 TRANSMISSION MAINTENANCE 
STANDARDS 

The IS0 Transmission Maintenance Standards set forth in this Appendix C shall apply 

to all Transmission Facilities. Each PTO shall maintain its Transmission Facilities in 

accordance with its Maintenance Practices as adopted by the IS0 in accordance with 

these IS0 Transmission Maintenance Standards. 
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4. AVAILABILITY MEASURES 

4.1. CALCULATION OF AVAILABILITY MEASURES FOR INDIVIDUAL 
TRANSMISSION LINE CIRCUITS 

4.1 .I FREQUENCY AND DURATION 

The calculation of the Availability Measures will be performed utilizing Forced 

0utage(lMS' data through December 31st of each calendar year. Separate Forced 

Outage(lMS' frequency and accumulated Forced ~ u t a g e " ~ ~ '  duration Availability 

Measures shall be calculated as follows for each Transmission Line Circuit under IS0 

Operational Control within each Voltage Class. The calculations shall be performed 

annually for each of the Transmission Line Circuits utilizing all appropriate Forced 

Outage(lMS' data for the calendar year in question. 

Forced Frequencv: 

The Forced ~ u t a g e " ~ ~ '  frequency (h) of the fh ~ransmission Line Circuit shall equal the 

total number of Forced 0 ~ t a g e s " ~ ~ ' t h a t  occurred on the fh ~ransmission Line Circuit 

during the calendar year "k". See Notes 1 and 2. 

NOTES: 

1 Multiple momentary Forced on the same Transmission Line Circuit in the span of a single 
minute shall be treated as a single Forced with a duration of one minute. When the 
operation of a Transmission Line Circuit is restored following a Forced 0utage(IMS) and the 
Transmission Line Circuit remains operational for a period exceeding one minute, i.e., 61 seconds or 
more, followed by another Forced ~ u t a & e ( ' ~ ~ ' ,  then these should be counted as two Forced 

Multiple Forced Outages( ')occurring as a result of a single event should be handled as 
multiple Forced ~ u t a g e s ( ' ~ ~ ) o n l y  if subsequent operation of the Transmission Line Circuit between 
events exceeds one minute. Otherwise they shall be considered one continuous Forced 

2. If a Transmission Line Circuit, e.g., a new Transmission Line Circuit, is only in service for a portion of 
a calendar year, the Forced frequency and accumulated duration data shall be treated as 
if the Transmission Line Circuit had been in service for the entire calendar year, i.e., the Forced 
0 ~ t a ~ e " ~ ~ ' d a t a  for that Transmission Line Circuit shall be handled the same as those for any other 
Transmission Line Circuit. 
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Accumulated Forced ~ u t a q e ( ' ~ ~ )  Duration: 

The accumulated Forced ~ u t a g e " ~ ~ '  duration in minutes shall be calculated as follows 

for each of the Transmission Line Circuits having a Forced 0utage(lMS' frequency (fk ) 

greater than zero for the calendar year "k": 

where 

dik = accumulated duration of Forced ~ u t a g e s ( ' ~ ~ '  (total number of Forced 

0utage(lMS' minutes) for the iii'h"Transmission Line Circuit having a Forced 

0utage(lMS)frequency (fik) greater than zero for the calendar year "k". 

fk = Forced Outage(lMS'frequency as defined above for calendar year " k .  

oik = duration in minutes of the icj'h'korced ~ u t a g e " ~ ~ '  which occurred during 
6 th" the k calendar year for the "i"' Transmission Line Circuit. See Notes 1 

and 2. 

The durations of extended Forced ~ u t a g e s ( ' ~ ~ '  shall be capped as described in Section 

4.1.2 of this Appendix C for the purposes of calculating the Availability Measures. In 

addition, certain types of 0utages(lMS' shall be excluded from the calculations of the 

Availability Measures as described in Section 4.1.3 of this Appendix C. 

If a PTO makes changes to its Transmission Line Circuit identification, configuration, or 

Forced ~ u t a g e " ~ ~ '  data reporting schemes, the PTO shall notify the IS0 at the time of 

the change. In its annual report to the ISO, the PTO shall provide recommendations 

regarding if and how the Availability Measures and Availability Measure Targets should 

be modified to ensure that they (1) remain consistent with the modified Transmission 

Line Circuit identification or Forced Outage(lMS' data reporting scheme, and (2) provide 

an appropriate gauge of Availability. 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION 
FERC ELECTRIC TARIFF NO. 7 First Revised Sheet No. 149 
SECOND REPLACEMENT TRANSMISSION CONTROL AGREEMENT Superseding Original Sheet No. 149 

4.1.2. CAPPING FORCED  OUTAGE"^^' DURATIONS 

The duration of each Forced ~ u t a ~ e " ~ ~ '  which exceeds 72 hours (4320 minutes) shall 

be capped at 4320 minutes for the purpose of calculating the accumulated Forced 

0utage(lMS' duration. 

4.1.3. EXCLUDED OUTAGES (IMS) 

The following types of 0utages(lMS' shall be excluded from the calculation of the 

Availability Measures and the Availability Measure Targets: 

Scheduled Outages OMS) 

0utages(lMS' classified as "Not a Forced Outage" in the Maintenance Procedures. 

Forced ~ u t a q e s " ~ ~ '  which: ( I )  were caused by events outside the PTO's system 

including ~ u t a g e s " ~ ~ )  which originate in other TO systems, other electric utility 

systems, or customer equipment, or (2) are ~ u t a ~ e s " ~ ~ )  which can be demonstrated 

to have been caused by earthquakes. 

4.2. AVAILABILITY MEASURE TARGETS 

The Availability Measure Targets described herein shall be phased in over a period of 

five calendar years beginning on the date a Transmission Owner becomes a PTO in 

accordance with the provisions of the Transmission Control Agreement. The adequacy 

of each PTO's Availability Measures shall be monitored through the use of charts. 

These charts, called control charts as shown in Figure 4.2.1, are defined by a horizontal 

axis with a scale of calendar years and a vertical axis with a scale describing the 

expected range of magnitudes of the index in question. Annual performance indices 

shall be plotted on these charts and a series of tests may then be performed to assess 

the stability of annual performance, shifts in performance and longer-term performance 

trends. 
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Control charts for each of the following indices shall be developed and utilized to 

monitor Availability Measures for each Voltage Class within each PTO1s system: 

I / \  Annual performance Index 

I 
I I I I I I I I I I 

98 99 00 01 02 03 04 05 06 07 

Year 

UCL 
UWL 

CL 

LWL 

LCL 

Figure 4.2.1 Sample Control Chart 

lndex 1 : Annual Average Forced Outage(lMS) Frequency for All Transmission 

Line Circuits. 

lndex 2: Annual Average Accumulated Forced 0utage(lMS) Duration for those 

Transmission Line Circuits with Forced ~ u t a ~ e s ( ' ~ ~ ) .  

lndex 3: Annual Proportion of Transmission Line Circuits with No Forced 
WS) Outages . 

The control charts incorporate a center control line (CL), upper and lower control limits 

(UCL and LCL, respectively), and upper and lower warning limits (UWL and LWL, 

respectively). The CL represents the average annual historical performance for a 

period prior to the current calendar year. The UCL and LCL define a range of expected 
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performance extending above and below the CL. For the annual proportion of 

Transmission Line Circuits with no Forced ~ u t a ~ e s " ~ ~ ' ,  the limits are based on 

standard control chart techniques for binomial proportion data. For the other two 

indices, bootstrap resampling techniques are used to determine empirical UCL and LCL 

at 99.75% and 0.25% percentile values, respectively, for means from the historical 

data. The bootstrap procedure is described in Section 4.2.2 of this Appendix C. 

Similarly, the UWL and LWL define a range of performance intending to cover the 

percentiles from 2.5% to 97.5%. The bootstrap algorithm is also used to determine 

these values. Thus, the UCL and LCL will contain about 99.5% of resampling means 

from the Voltage Class of interest. UWL and LWL will contain about 95% of the 

resampling means. These limits coincide with the usual choices for control charts when 

the means are approximately normal. Bootstrap estimation procedures are used here 

since the sampling means do not follow the normal distribution model. The bootstrap 

estimation procedures ensure consistent control chart limits by using a starting base 

number ("seed") for its random number generator. Accuracy or reduced variances in 

the control chart limits are attained by using the average control chart limits generated 

from applying ten repetitions or cycles of the bootstrap sampling method. Collectively, 

the CL, UCL, LCL, UWL and LWL provide reference values for use in evaluating 

performance as described in Section 4.2.3 of this Appendix C. 

For the special case where there is a Voltage Class with only one Transmission Line 

Circuit, individual and moving range control charts should be used for lndex 1 and 2. 

The method used herein for calculating lndex 3 is not applicable for those Voltage 

Classes containing less than six Transmission Line Circuits. The Maintenance 

Procedures will be used by the PTOs to calculate lndex 1, 2, or 3 where the methods 

provided herein do not apply. More information on the individual and moving range 

control charts can be found in the user manuals of the statistical software 

recommended by the TMCC and approved by the IS0 Governing Board for use in 

creating the control charts. 
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4.2.1. CALCULATIONS OF ANNUAL AVAILABILITY MEASURES INDICES 
FOR INDIVIDUAL VOLTAGE CLASSES 

Separate annual Availability Measures indices shall be calculated for each Voltage 

Class and each PTO as described below by utilizing the calculations discussed in 

Section 4.1 of this Appendix C. 

Annual Average Forced Frequency for All Transmission Line Circuits (Index 1 ): 

where 

Fvc, k = 

Nk = 

fik = 

frequency index for the Voltage Class, vc, (units = Forced Outages (1~s) 

/Transmission Line Circuit). The frequency index equals the average (mean) 

number of Forced 0 ~ t a ~ e s " ~ ~ ) f o r  all Transmission Line Circuits within a 

Voltage Class for the calendar year "k". 

number of Transmission Line Circuits in Voltage Class in calendar year "k". 

See Note 2, Section 4.1 .I of this Appendix C. 

frequency of Forced ~ u t a g e s ( ' ~ ~ ) f o r  the "?"' Transmission Line Circuit as 

calculated in accordance with Section 4.1 .I of this Appendix C for calendar 

year "k". 

Annual Average Accumulated Forced 0utage(IMS) Duration for those Transmission Line 
Circuits with Forced (Index 2): 

where 

DVc,k = duration index for the Voltage Class (units = minutes/Transmission Line 

Circuit). The duration index equals the average accumulated duration of 
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Forced 0utages'lMS)for all Transmission Line Circuits within a Voltage Class 

which experienced Forced ~ u t a g e d ' ~ ~ '  during the calendar year "k". 

number of Transmission Line Circuits in the Voltage Class for which the 

Forced 0utage(lMS' frequency Availability Measure (fk) as calculated in 

accordance with Section 4.1 .I of this Appendix C is greater than zero for the 

calendar year "k". See Note 2, Section 4.1 .I of this Appendix C. 

accumulated duration of Forced ~ u t a g e d ' ~ ~ '  for the "?' " Transmission Line 

Circuit having a Forced ~ u t a g e " ~ ~ '  frequency Availability Measure (fk) greater 

than zero for calendar year "k" as calculated in accordance with Section 4.1 .I 

of this Appendix C. 

Annual Proportion of Transmission Line Circuits with No Forced (Index 3): 

where 

Pw,k = 

Nk = 

No,k = 

index for the proportion of Transmission Line Circuits for the Voltage Class 

with no Forced ~ u t a g e s " ~ ~ '  for the calendar year "k". 

number of Transmission Line Circuits in Voltage Class for calendar year "k". 

See Note 2, Section 4.1.1 of this Appendix C. 

number of Transmission Line Circuits in the Voltage Class for which the 

Forced 0utage(lMS' frequency Availability Measure (fk) as calculated in 

accordance with Section 4.1 .I of this Appendix C is greater than zero for the 

calendar year "k". See Note 2, Section 4.1 .I of this Appendix C. 

4.2.2. DEVELOPMENT OF LIMITS FOR CONTROL CHARTS 

The CL, UCL, LCL, UWL and LWL for the three control charts (Annual Average Forced 

Frequency for All Transmission Line Circuits; Annual Average Accumulated 

Forced Outage(lMS) Duration for those Transmission Line Circuits with Forced 

~ u t a g e s " ~ ~ ) ;  and Annual Proportion of Transmission Line Circuits with No Forced 

~ u t a g e s ' ' ~ ~ ' )  on which the annual Availability Measures indices are to be plotted shall 
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be calculated as described below. The CL, UCL, LCL, UWL and LWL for each of the 

three control charts shall be determined using continuously recorded Forced Outage (1~s) 

data for the ten calendar year period immediately preceding the date a Transmission 

Owner becomes a PTO in accordance with the provisions of the Transmission Control 

Agreement. 

In the event that a PTO does not have reliable, continuously recorded Forced 

0utage(lMS' data for this 10 calendar year period, that PTO may determine the control 

chart limits using data for a shorter period. However, if data for a shorter period are to 

be used, that PTO shall prepare a brief report to the IS0 providing reasonable 

justification for this modification. This report shall be submitted to the IS0 within 90 

days after the date a TO becomes a PTO in accordance with the provisions of the 

Transmission Control Agreement. 

The IS0 shall periodically review the control chart limits and recommend appropriate 

modifications to each PTO in accordance with this Appendix C. 

4.2.2.1. CENTER CONTROL LINES (CLs) 

The calculation of the CLs for each of the three control charts is similar to the 

calculation of the annual Availability Measures indices described in Section 4.2.1 of this 

Appendix C except that the time period is expanded from a single calendar year to ten 

calendar years, unless a shorter period is justified by a PTO, for the period preceding 

the date a TO becomes a PTO in accordance with the provisions of the Transmission 

Control Agreement. To account for this change, a count of Transmission Line Circuit 

years is included in the equations as shown below to enable derivation of CLs which 

represent average performance during a multi-year period. 
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CL for Annual Averacre Transmission Line Circuit Forced 0utage(IMS) Frequency 

where 

CLhC = center control line value for the Forced ~ u t a g e ( ' ~ ~ )  frequencies for each of 

the Transmission Line Circuits in the Voltage Class for "Y" calendar years 

prior to the date a TO becomes a PTO. 

Y = number of calendar years prior to the date a TO becomes a PTO for which 

the PTO has reliable, continuously recorded Forced Outage(lMS) data. Y=10 is 

preferred. 

CL for Annual Averaqe Accumulated Forced 0utage(IMS) Duration for those 
Transmission Line Circuits with Forced ~ u t a a e s ( ' ~ ~ )  

where 

CLd, = center control line value for accumulated Forced ~ u t a g e " ~ ~ '  duration for each 

of the Transmission Line Circuits in the Voltage Class for "Y" calendar years 

prior to the date a TO becomes a PTO in which the Forced Outage (IMS) 

frequency ( f i k )  was greater than zero. 

CL for Annual Proportion of Transmission Line Circuits with No Forced Outages (IMS) 

where 
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CLp, = center control line value for the proportion of Transmission Line Circuits in the 

Voltage Class with no Forced ~ u t a ~ e s " ~ ~ ' f o r  "Y calendar years prior to the 

date a TO becomes a PTO. 

4.2.2.2. UCLs, LCLs, UWLs AND LWLs 

UCLs, LCLs, UWLs and LWLs for lndex 1 and 2 for Voltage Classes Containing 
Four or More Transmission Line Circuits with Forced ~ u t a g e s ( ' ~ ~ ' f o r  Five or More 
Calendar Years 

The UCLs, UWLs, LWLs, and LCLs for the control charts for each Voltage Class 

containing four or more Transmission Line Circuits with Forced ~ u t a ~ e s " ~ ~ '  shall be 

determined by bootstrap resampling methods as follows: The available historical data 

for lndex 1 and 2 will each be entered into columns. A "seed" is then selected prior to 

beginning the sampling process. The IS0 assigns a number for the "seed1' prior to 

each calendar year's development of the control charts. The "seed" allows the user to 

start the sampling in the same place and get the same results provided the data order 

hasn't changed. For lndex 1, sampling with replacement will occur for the median 

number of Transmission Line Circuits per calendar year in a Voltage Class for the time 

period being evaluated. A sample, the size of which is the median number of all 

Transmission Line Circuits for the period being evaluated, is taken from the column of 

actual frequency values for all Transmission Line Circuits. A mean is calculated from 

this sample and the resulting number will be stored in a separate column. This process 

will be repeated 10,000 times in order to create a column of sampling means from the 

historical database. The column of sampling means is then ordered from the smallest 

to largest means. From this column percentiles are determined for a UCL (99.75), a 

LCL (0.25), a UWL (97.54, and a LWL (2.5). Thus, for one cycle, the limits are 

determined by resampling from the historical database, calculating statistics of interest, 

in this case means, and then estimating appropriate limits from the resampling means. 

Ten cycles of this same process are necessary to get ten values each of UCLs, LCLs, 

UWLs, and LWLs. The average for the ten values of each limit is taken to provide the 

UCL, LCL, UWL, and LWL values used in analyzing annual performance. The 

procedure is repeated for lndex 2, forming means for the median number of 
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Transmission Line Circuits with Forced ~ u t a ~ e s " ~ ~ '  in this Voltage Class for the time 

period being evaluated. See Bootstrapping - A Nonparametric Approach to 

Statistical Inference (1 993) by Christopher Z. Mooney and Robert D. Duval, Sage 

Publications with ISBN 0-8039-5381-X, and An Introduction to the Bootstrap (1 993) 

by Bradley Efron and Robert J. Tibshirani, Chapman and Hall Publishing with ISBN O- 

41 2-04231 -2 for further information. 

Consider an example to illustrate how the bootstrap procedure works for one cycle of 

the ten required. Assume that a Voltage Class has approximately 20 Transmission Line 

Circuits per calendar year with a history of ten calendar years. Furthermore, assume 

that about 15 Transmission Line Circuits per calendar year experience Forced 

~ u t a g e s " ~ ~ ' .  Therefore, there are 10 x 15 = 150 Forced Outage'lMS' durations available 

for bootstrap sampling. Place these 150 Forced ~ u t a ~ e " ~ ~ '  durations in a column, say 

"outdur," in a specified order. The order is automatically provided in the bootstrap 

algorithm developed by the IS0 and made available to the PTO. The bootstrap 

algorithm will sample 15 rows from "outdur" with replacement. That is, any row may, by 

chance, be sampled more than once. From these 15 values determine the sample 

mean and place this in another column, say "boot". Repeat this sampling process 

10,000 times adding the new means to "boot". The column "boot" now has 10,000 

means from samples of size 15 from the original Forced Outage'lMS' duration data for 

this Voltage Class. The next step is to locate the appropriate percentiles from these 

means for use in determining the control chart limits for one cycle. This is 

accomplished by ordering the column "boot" from smallest-to-largest mean and 

restoring these ordered means in "boot". The percentiles which are needed are 99.75% 

(UCL), 97.50% (UWL), 2.50% (LWL) and 0.25% (LCL). These are easily estimated 

from the sorted means by finding the associated rows in the column "boot". For 

example, LWL will be estimated as the average of the 250th and 251st rows in column 

"boot". Likewise the other limits will be determined. Of course, the CL is the actual 

mean average for 15 Transmission Line Circuits over the ten calendar years using the 

formulas in Section 4.2.2.1 of this Appendix C. This example is for one cycle. Nine 
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more cycles of this process will establish the more accurate control and warning limits 

necessary to evaluate a PTO's annual performance. 

UCLs, LCLs, UWLs and LWLs for Index 1 and 2 for All Other Voltage Classes 

When data for less than four Transmission Line Circuits with Forced ~ u t a ~ e s " ~ ~ )  are 

available per calendar year in a Voltage Class for fewer than five calendar years, an 

exhaustive enumeration of all possible selections with replacement may need to be 

performed. This is because the number of possible samples for bootstrap resampling 

will be less than the aforementioned 10,000 resampling frequency used for Voltage 

Classes containing four or more Transmission Line Circuits with Forced ~ u t a ~ e s " ~ ~ ) f o r  

five or more calendar years. For example, if a Voltage Class has only two 

Transmission Line Circuits per calendar year for five calendar years, the data base will 

consist of 2*5 = 10 accumulated Forced Outage(lMS) durations assuming both 

Transmission Line Circuits experience one Forced 0utage(IMS) or more per calendar 

year. Resampling two values from the column of ten yields only 10**2 = 100 possible 

means. Thus, bootstrap resampling of 10,000 would over-sample the original data 

10,000/100 = 100 times. 

For the general case, let M = the number of accumulated Forced 0utage'lMS) durations 

(or Forced Outage(lMS) frequencies) from the historical database. If n is the median 

number of Transmission Line Circuits per calendar year, there are M**n = U possible 

enumerated means for this Voltage Class. The procedure to determine the appropriate 

limits for a Voltage Class is to order the column containing "U" enumerated means from 

smallest to largest means. Then, the UCL, LCL, UWL, and LWL are determined from 

this vector as described above (i.e., at the 99.75, 0.25, 97.5, and 2.5 percentiles, 

respectively). 
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UCLs, LCLs, UWLs and LWLs for lndex 3 When Number of Transmission Line 
Circuits is > 125 

According to standard procedures for proportion control charts for Voltage Classes 

where the median number of Transmission Line Circuits in service is greater than 125 

for any given calendar year, the upper and lower control chart limits (UCL, LCL, UWL, 
I thrr and LWL) for the k calendar year are determined using the normal approximation to 

the binomial distribution. The formulas are: 

UWL and LWL are calculated by replacing the "3" above with "2" 

and 

where 

SPvc,k = standard deviation for the annual proportion of Transmission Line Circuits in 
rr thy, the Voltage Class with no Forced ~ u t a ~ e s ' ' ~ ~ ' f o r  each k year of the "Y" 

calendar years prior to the date a TO becomes a PTO. If LCL or LWL is less 

than zero, they should be set to zero by default. 

UCLs, LCLs, UWLs and LWLs for lndex 3 when Number of Transmission Line 
Circuits is less than or equal to 125 and greater than or equal to six 

The UCLs, LCLs, UWLs, and LWLs for the control charts for each Voltage Class shall 

be based on exact binomial probabilities for those Voltage Classes having equal to or 

more than six, but less than or equal to 125 median Transmission Line Circuits per 

calendar year. A customized macro and a statistical software package approved by the 

IS0 creates the proportion control charts. The macro determines the control limits and 

use of the exact binomial or the normal approximation to the binomial for computing the 

control chart limits. This macro ensures the UCL and LCL contain about 99.5% and the 
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UWL and LWL contain about 95% of the binomial distribution. The percentile values of 

the UCL, UWL, LWL, and LCL are respectively 99.75%, 97.5%, 2.5%, and 0.25%. 

The UCL, UWL, LWL, and LCL are calculated using the following formulas: 

UCL = ( XI+ (P2 - Pl)/(P3 - PI) )I n 

UWL = ( XI+ (P2 - P1)/(P3 - PI) )I n 

LWL = ( XI+ (P2 - P1)/(P3 - PI) )I n 

LCL = ( XI+ (P2 - P1)/(P3 - PI) )I n 

Where 

PI = A cumulative binomial probability that if not equal to the Pp value is 
representing the percentile value that is less than and closest to the 99.75, 
97.50, 2.5, and 0.25 percentile values used respectively in the UCL, UWL, 
LWL, and LCL formulas (e.g., if PI = 0.99529 and is closest to the 99.75 
percentile value, from the low side, PI = 0.99529 should be used in the UCL 
formula). 

P2 = A cumulative binomial probability equal to the 0.9975, 0.9750, 0.025, and 
0.0025 values used respectively in the UCL, UWL, LWL, and LCL above 
formulas (e.g., P2 = 0.9975 in the UCL formula and = 0.025 in the LWL 
formula). 

P3 = A cumulative binomial probability that if not equal to the P2 value is 
representing the percentile value that is greater than and closest to the 
99.75, 97.50, 2.5, and 0.25 percentile values used respectively in the UCL, 
UWL, LWL, and LCL formulas (e.g., if Pg = 0.99796 and is closest to the 
99.75 percentile value, from the high side, then P3 = 0.99796 should be 
used in the UCL formula). 

XI = The number of Transmission Line Circuits with no Forced Outages ( 1 ~ s )  

associated with the PI cumulative binomial probability values used 
respectively in the UCL, UWL, LWL, and LCL formulas (e.g., if PI = 0.99529 
and represents the closest percentile from below the 99.75 percentile for 

OMS) the case where 19 Transmission Line Circuits had no Forced Outages , 
then XI = 19 should be used in the UCL formula). 

n = The median number of Transmission Line Circuits that are in service in a 
given calendar year. This number remains the same in each of the UCL, 
UWL, LWL, and LCL formulas. 
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4.2.3. EVALUATION OF AVAILABILITY MEASURES PERFORMANCE 

The control charts shall be reviewed annually by the IS0 and PTOs in order to evaluate 

Availability Measures performance. The annual evaluation shall consist of an 

examination of each of the control charts to determine if one or more of the following 

four tests indicate a change in performance. The four tests have been selected to 

enable identification of exceptional performance in an individual calendar year, shifts in 

longer-term performance, and trends in longer-term performance. 

Tests 

Test 1: The index value for the current calendar year falls outside the UCL or 

LCL. 

Test 2: At least v l  consecutive annual index values fall above the CL or v2 

consecutive annual index values fall below the CL. The actual values of v l  and v2 

will be output from the bootstrap resampling procedures. The choices for v l  and v2 

are designed to keep the probability of these events less than one percent. 

Table 1. Values of v l  and v2 for Percentiles of the CL in Specified Ranges 

Percentile v I v2 

35 - 39 10 5 
40 10 6 
41 - 43 9 6 
44 - 46 8 6 
47 - 48 8 7 
49-  51 7 7 
52 - 53 7 8 
54 - 56 6 8 
57 - 59 6 9 
60 6 10 
61 - 65 5 10 

Thus, for example, if for a particular Voltage Class the percentile of the 

historical CL is 55%, this Table indicates that the CL is located at the 55 
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percentile of all bootstrap means in the "boot" column. From Table 1, vl=6, 

and v2=8. 

Test 3: At least two out of three consecutive annual index values fall outside the 

UWL or LWL on the same side of the CL. 

Test4: Six or more values are consecutively increasing or consecutively 

decreasing. 

Therefore, Test 1 is designed to detect a short-term change or jump in the average 

level. Tests 2 and 4 are looking for long-term changes. Test 2 will detect a shift up in 

averages or a shift to a lower level. Test 4 is designed to detect either a trend of 

continuous increase in the average values or continuous decrease. Test 3 is designed 

to assess changes in performance during an intermediate period of three calendar 

years. If Test 3 is satisfied, the evidence is of a decline (or increase) in Availability over 

a three calendar year period. Together the four tests allow the IS0 to monitor the 

Availability performance of a Voltage Class for a PTO. 

If none of these tests indicate that a change has occurred, performance shall be 

considered to be stable and consistent with past performance. If one or more of these 

tests indicates a change then Availability performance shall be considered as having 

improved or degraded relative to the performance defined by the control chart. Table 

4.2.1 provides a summary of the performance indications provided by the tests. The 

control chart limits may be updated annually if the last calendar year's Availability 

performance indices did not trigger any of the four tests. If none of the four tests are 

triggered, the new limits will be constructed including the last calendar year's data. 

The control chart limits may be modified each year to reflect the number of 

Transmission Line Circuits in service during that calendar year if necessary. However, 

it is suggested that unless the number of Transmission Line Circuits changes by more 

than 30% from the previous calendar year, the use of the median number of 

Transmission Line Circuits should continue. Consider an example; suppose after the 
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control chart has been prepared for a Voltage Class, next calendar year's data arrives 

with the number of Transmission Line Circuits 30% higher than the median used in the 

past. New limits will be generated in order to assess the Availability performance for 

that calendar year. 

For the special case where only one Transmission Line Circuit has a Forced Outage (1~s) 

in a Voltage Class during a calendar year, the assessment process for lndex 2 is as 

follows; if lndex 2 for this Transmission Line Circuit does not trigger any of the four 

tests, no further action is necessary. If, however, one or more of the tests are triggered, 

then limits for this Transmission Line Circuit for that calendar year should be 

recalculated based on the historical data for this Transmission Line Circuit alone using 

an individual and moving range control chart. The only test warranted here is Test 1. 

More information on the individual and moving range control charts can be found in the 

user manuals of the statistical software used in creating the control charts 
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Table 4.2.1 Performance Indications Provided by Control Chart Tests 

Control Chart 

I Performance Status Indicated 
Test 

Degradation 

X 

by Test Result! 

Number Results 

value is above the UCL 

1 

2 I v2 or more consecutive values below the CL I X 

Improvement 

Annual 

Average 

Forced 

0utage(lMS) 

Frequency 

Annual 

Average 

Accumulated 

Forced 

0utage(lMS) 

Duration 

Annual 

Proportion 

of 

Transmission 

Line Circuits 

with No 

Forced 

0utages(lMS) 

value is below the LCL when LCL>O 

v l  or more consecutive values above the CL 
L 

- 

- 

- 

- 

- 

- 

- 

- 

X 

2 out of 3 values above the UWL 

2 out of 3 values below the LWL X 

4 

1 

6 consecutive values increasing 

6 consecutive values decreasing 

value is above the UCL 

2 

X 

- --- 

value is below the LCL when LCL>O 

v l  or more consecutive values above the CL 

3 

X 

v2 or more consecutive values below the CL 

2 out of 3 values above the UWL 

4 

1 

1 2 out of 3 values above the UWL 

X 

2 out of 3 values below the LWL 

6 consecutive values increasing 

v l  or more consecutive values above the CL 

v2 or more consecutive values below the CL 

1 2 out of 3 values below the LWL 

X 

6 consecutive values decreasing 

value is above the UCL 

value is below the LCL when LCL>O 

X 

X 

X 

I I 
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4.3. AVAILABILITY REPORTING 

Each PTO shall submit an annual report to the IS0 within 90 days after the end of each 

calendar year describing its Availability Measures performance. This annual report 

shall be based on Forced Outage(lMS) records. All Forced 0utage(IMS' records shall be 

submitted by each PTO to the IS0 and shall include the date, start time, end time, 

affected Transmission Facility, and the probable cause(s) if known. 

MAINTENANCE PRACTICES 

5.1. INTRODUCTION 

e IS0 Transmission Maintenance Standards, as they may be periodically revised 

in accordance with the provisions of the Transmission Control Agreement and this 

Appendix C, and as they may be clarified by the Maintenance Procedures, shall be 

followed by each PTO in preparing, submitting, and amending its Maintenance 

Practices. The Maintenance Practices will provide for consideration of the criteria 

referenced in Section 14.1 of the TCA, including facility importance. 

5.2. PREPARATION OF MAINTENANCE PRACTICES 

5.2.9. TRANSMISSION LINE CIRCUIT MAINTENANCE 

As may be appropriate for the specific Transmission Line Circuits under the ISO's 

Operational Control, each PTO's Maintenance Practices shall describe the 

Maintenance activities for the various attributes listed below: 

5.2.1 .I. OVERHEAD TRANSMISSION LINES 

Patrols and inspections, scheduled and unscheduled 
Conductor and shield wire 
Disconnects/pole-top switches 
Structure grounds 
Guys/anchors 
Insulators 
Rights-of-way 
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StructuresIFoundations 
Vegetation Management 

5.2.1.2. UNDERGROUND TRANSMISSION LINES 

Patrols and inspections, scheduled and unscheduled 
CableICable systems 
Cathodic Protection 
Fluid pumping facilities 
Terminations 
Arrestors 
Rights-of-way 
Splices 
Structureslvaultslmanholes 
Vegetation Management 

5.2.2. STATION MAINTENANCE 

As may be appropriate for the specific Stations under the ISO's Operational Control, 

each PTO's Maintenance Practices shall describe Maintenance activities for the various 

attributes listed below: 

Inspections, scheduled and unscheduled 
Battery systems 
Circuit breakers 
Direct Current transmission components 
Disconnect switches 
Perimeter fences and gates 
Station grounds 
Insulatorslbushingslarrestors 
Reactive power components 
Protective relay systems 
Station Service equipment 
StructuresIFoundations 
Transformerslregulators 
Vegetation Management 
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5.2.3. DESCRIPTIONS OF MAINTENANCE PRACTICES 

Each PTO's Maintenance Practices shall include a schedule for any time-based 

Maintenance activities and a description of conditions that will initiate any peiformance- 

based activities. The Maintenance Practices shall describe the Maintenance methods 

for each substantial type of component and shall provide any checklistslreport forms, 

which may be required for the activity. Where appropriate, the Maintenance Practices 

shall provide criteria to be used to assess the condition of a Transmission Facility. 

Where appropriate, the Maintenance Practices shall specify condition assessment 

criteria and the requisite response to each condition as may be appropriate for each 

specific type of component or feature of the Transmission Facility. 

5.3. REVIEW AND ADOPTION OF MAINTENANCE PRACTICES 

5.3.1. INITIAL ADOPTION OF MAINTENANCE PRACTICES 

In conjunction with its application to become a PTO, each prospective PTO shall 

provide to the IS0 its proposed Maintenance Practices which comply with the 

requirements set forth in this Appendix C and Section 14.1 of the Transmission Control 

Agreement. This information shall provide sufficient detail for the IS0 to assess the 

proposed Maintenance Practices. 

The IS0 shall review the proposed Maintenance Practices and may provide 

recommendations for an amendment. To the extent there is any disagreement 

between the IS0 and the prospective PTO regarding the prospective PTO's proposed 

Maintenance Practices, such disagreement shall be resolved by the IS0 and 

prospective PTO so that the IS0 and the prospective PTO will have adopted 

Maintenance Practices, consistent with the requirements of this Appendix C and the 

Transmission Control Agreement, for the prospective PTO at the time that the IS0 

assumes Operational Control of the prospective PTO's Transmission Facilities. To the 

extent there are no recommendations, the proposed Maintenance Practices will be 
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adopted by the IS0 and the prospective PTO as the Maintenance Practices for that 

prospective PTO. 

5.3.2. AMENDMENTS TO THE MAINTENANCE PRACTICES 

5.3.2.1. AMENDMENTS PROPOSED BY THE IS0 

Each PTO shall have in place Maintenance Practices that have been adopted by the 

IS0 as set forth in this Appendix C. The IS0 shall periodically review each PTO's 

Maintenance Practices having regard to these IS0 Transmission Maintenance 

Standards and Maintenance Procedures. Following such a review, the IS0 may 

recommend an amendment to any PTO's Maintenance Practices by means of a notice 

delivered in accordance with Section 26.1 of the Transmission Control Agreement. The 

PTO may draft amended language in response to the ISO1s recommendation. If the 

PTO exercises its option to draft amended language to the ISO1s proposed 

amendment, the PTO shall so noti@ the IS0 within 30 days after the receipt of notice 

from the ISO. The PTO will provide the IS0 with its proposed amendment language in 

a time frame mutually agreed upon between the PTO and the ISO. If, after the IS0 

receives the proposed amendment language from the PTO, the IS0 and the PTO are 

unable to agree on the language implementing the IS0 recommendation, then the 

provisions of Section 5.3.3.2 of this Appendix C shall apply. 

5.3.2.2. AMENDMENTS PROPOSED BY A PTO 

Each PTO may provide to the IS0 its own recommendation for an amendment to its 

own Maintenance Practices, by means of a notice delivered in accordance with Section 

26.1 of the Transmission Control Agreement. 

5.3.3. DISPOSITION OF RECOMMENDATIONS 

5.3.3.1. If the IS0 makes a recommendation to amend the 

Maintenance Practices of a PTO, as contemplated in Section 5.3.2.1 of this Appendix 

C, that PTO shall have 30 Business Days to provide a notice to the ISO, pursuant to 
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Section 26.1 of the Transmission Control Agreement, stating that it does not agree with 

the recommended amendment or that it intends to draft the language implementing the 

amendment, as set forth in Section 5.3.2.1 of this Appendix C. If the PTO does not 

provide such a notice, the amendment recommended by the IS0 shall be deemed 

adopted. 

If a PTO makes a recommendation to amend its own Maintenance Practices, as 

contemplated in Section 5.3.2.2 of this Appendix C, the IS0 shall have 30 Business 

Days to provide a notice to that PTO, pursuant to Section 26.1 of the Transmission 

Control Agreement, that it does not concur with the recommended amendment. If the 

IS0 does not provide such a notice, then the recommended amendment shall be 

deemed adopted. Notwithstanding the foregoing, if an amendment proposed by a PTO 

to its own Maintenance Practices meets the objectives of Section 2.1 of this Appendix C 

and is submitted in accordance with the requirements in Section 5.2 of this Appendix C, 

the IS0 shall adopt said amendment. 

If any amendment to a PTO's Maintenance Practices is adopted, the PTO will specify 

the transition time to implement the adopted amendment so as to ensure the IS0 and 

PTO are clear as to the implementation time frame where Maintenance may be 

performed under both sets of practices. 

5.3.3.2. If the IS0 or a PTO makes a recommendation to amend 

Maintenance Practices and if the IS0 or PTO provides notice within the 30 Business 

Days specified in Section 5.3.3.1 of this Appendix C that the IS0 or PTO does not 

agree with the recommended amendment, the PTO and the IS0 shall make good faith 

efforts to reach a resolution relating to the recommended amendment. If, after such 

efforts, the PTO and the IS0 cannot reach a resolution, the pre-existing Maintenance 

Practices shall remain in effect. Either Party may, however, seek further redress 

through appropriate processes, including non-binding discussions at the TMCC and/or 

the dispute resolution mechanism specified in Section 15 of the Transmission Control 

Agreement. The PTO may also request, during the initial attempts at resolution and at 

any stage of the redress processes, a deferral of the IS0 recommended amendment 
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and the IS0 shall not unreasonably withhold its consent to such a request. Following 

the conclusion of any and all redress processes, the PTO's Maintenance Practices, as 

modified, if at all, by these processes, shall be deemed adopted by the ISO, as the 

Maintenance Practices for that PTO, pursuant to the implementation time frame agreed 

to between the PTO and the ISO. 

5.3.3.3. If the IS0 determines, that prompt action is required to avoid 

a substantial risk to reliability of the IS0 Controlled Grid, it may direct a PTO to 

implement certain temporary Maintenance activities in a period of less than 30 

Business Days, by issuing an advisory to the PTO to that effect, by way of a notice 

delivered in accordance with Section 26.1 of the Transmission Control Agreement. Any 

advisory issued pursuant to this Section 5.3.3.3 shall specify why implementation solely 

under Sections 5.3.3.1 and 5.3.3.2 of this Appendix C is not sufficient to avoid a 

substantial risk to reliability of the IS0 Controlled Grid, including, where a substantial 

risk is not imminent or clearly imminent, why prompt action is nevertheless required. 

The IS0 shall consult with the relevant PTO before issuing a Maintenance advisory. 

Upon receiving such an advisory, a PTO shall implement the temporary Maintenance 

activities in question, as of the date specified by the IS0 in its advisory, unless the PTO 

provides a notice to the ISO, in accordance with Section 26.1 of the Transmission 

Control Agreement, that the PTO is unable to implement the temporary Maintenance 

activities as specified. Even if the PTO provides such a notice, the PTO shall use its 

best efforts to implement the temporary Maintenance activities as fully as possible. All 

Maintenance advisories shall cease to have effect 90 Business Days after issuance by 

the IS0 or on such earlier date as the IS0 provides in its notice. Any Maintenance 

advisories required to remain in effect beyond 90 Business Days shall require a 

recommendation process pursuant to Section 5.3.3.1 or Section 5.3.3.2 of this 

Appendix C. 
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5.4. QUALIFICATIONS OF PERSONNEL 

All Maintenance of Transmission Facilities shall be performed by persons who, by 

reason of training, experience and instruction, are qualified to perform the task. 

6. MAINTENANCE RECORD KEEPING AND REPORTING 

A PTO shall maintain and provide to the IS0 records of its Maintenance activities in 

accordance with this Section 6 of this Appendix C. 

6.1. PTO MAINTENANCE RECORD KEEPING 

The minimum record retention period for Transmission Facilities subject to time based 

scheduled intervals shall be the designated Maintenance cycle plus two years. The 

minimum record retention period for all other Transmission Facility Maintenance 

activities identified through inspection, assessment, diagnostic or another process shall 

be a minimum of 2 years after the date completed. 

A PTO's Maintenance records shall, at a minimum, include the: 1) responsible person; 

2) Maintenance date; 3) Transmission Facility; 4) findings (if any); 5) priority rating (if 

any); and 6) description of Maintenance activity performed. 

6.2. PTO MAINTENANCE REPORTING 

Each PTO will submit a Standardized Maintenance Report as outlined in the 

Maintenance Procedures. The IS0 will accept, at the PTO's option, a Standardized 

Maintenance Report in either electronic or paper form. 

If a PTO retains records in a manner that includes additional information, such records 

may be submitted in that manner. 
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Each PTO shall provide to the IS0 Maintenance records as described in Section 6.1 

and as set forth in the Maintenance Procedures. 

6.3. IS0 VISIT TO PTO'S TRANSMISSION FACILITIES 

The IS0 may visit Transmission Facilities in accordance with Section 18.3 of the 

Transmission Control Agreement to determine if the Maintenance Practices are being 

followed by a PTO. 

7. IS0 AND TRANSMISSION MAINTENANCE COORDINATION COMMITTEE 

The IS0 shall establish and convene a Transmission Maintenance Coordination 

Committee (TMCC). The TMCC shall develop and, if necessary, revise the 

Maintenance Procedures, including conveying information to and seeking input from 

PTOs and other interested stakeholders regarding these Maintenance Procedures and 

any proposed amendments or revision thereto. The TMCC will also make 

recommendations on the IS0 Transmission Maintenance Standards and any proposed 

revisions or amendments thereto. The TMCC will convey information to and seek input 

from the PTOs and other interested stakeholders on these IS0 Transmission 

Maintenance Standards and any proposed revisions or amendments thereto. The 

TMCC will also perform any other functions assigned in this Appendix C. 

Although the role of the Transmission Maintenance Coordination Committee is advisory 

in nature, the IS0 will strive to achieve a consensus among committee members. 

8. REVISION OF IS0 TRANSMISSION MAINTENANCE STANDARDS AND 
MAINTENANCE PROCEDURES 

8.1 REVISIONS TO IS0 TRANSMISSION MAINTENANCE STANDARDS 

The ISO, PTOs, or any interested stakeholder may submit proposals to amend or 

revise these IS0 Transmission Maintenance Standards. All proposals shall be initially 

submitted to the TMCC for review in accordance with this Appendix C. Any revisions to 
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these IS0 Transmission Maintenance Standards shall be made only upon 

recommendation by the TMCC and only in accordance with the provisions and 

requirements of the Transmission Control Agreement and this Appendix C. 

8.2 REVISIONS TO AND DEVIATIONS FROM MAINTENANCE 
PROCEDURES 

The IS0 or any PTO may submit proposals to the TMCC to amend or revise the 

Maintenance Procedures. Any deviations from the Maintenance Procedures should be 

held to a minimum and will be negotiated between the IS0 and the affected PTO. 

9. INCENTIVES AND PENALTIES 

9.1 DEVELOPMENT OF A FORMAL PROGRAM 

The TMCC shall periodically investigate and report to the IS0 on the appropriateness of 

a formal program of incentives and penalties associated with Availability Measures. 

Should the TMCC ever recommend that the IS0 adopt a formal program of incentive 

and penalties, the formal program will only be adopted as set forth in Section 9.2 of this 

Appendix C. 

9.2 ADOPTION OF A FORMAL PROGRAM 

Any formal program of incentives and penalties adopted by the IS0 in connection with 

matters covered in Section 14 of the Transmission Control Agreement or this Appendix 

C, shall be established only: 1) with respect to Availability Measures; 2) upon 

recommendation of the TMCC as set forth in Section 9.1 of this Appendix C; 3) by 

express incorporation into this Appendix C in accordance with the provisions of the 

Transmission Control Agreement; and 4) upon approval by the FERC. Nothing in this 

Appendix C shall be construed as waiving or limiting in any way the right of any party or 

PTO to oppose or protest any formal program of incentives and penalties filed, 

proposed or adopted by the IS0 and/or FERC or any portion thereof. 
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9.3 IMPOSITION OF PENALTIES IN THE ABSENCE OF A FORMAL 
PROGRAM 

In the absence of a formal program of incentives and penalties, the IS0 may seek 

FERC permission for the imposition of specific penalties on a PTO on a case-by-case 

basis in the event that the relevant PTO 1) exhibits significant degradation trends in 

Availability performance due to Maintenance, or 2) is grossly or willfully negligent with 

regard to Maintenance. 

9.4 NO WAIVER 

Nothing in this Appendix C shall be construed as waiving the rights of any PTO to 

oppose or protest any incentive, penalty or sanction proposed by the IS0 to the FERC, 

the approval by FERC of any specific penalty or sanction, or the specific imposition by 

the IS0 of any FERC approved penalty or sanction on the PTO. 

9.5 LIMITATIONS ON APPLICABILITY TO NEW PTOS 

For a new PTO, the Availability Measures system needs to be used and updated during 

a five calendar year phase in period, as set forth in Section 4.2 of this Appendix C, to 

be considered in connection with any formal program of incentives and penalties 

associated with Availability Measures. 

10. COMPLIANCE WITH OTHER REGULATIONSILAWS 

Each PTO shall maintain and the IS0 shall operate Transmission Facilities in 

accordance with Good Utility Practice, sound engineering judgment, the guidelines as 

outlined in the Transmission Control Agreement, and all other applicable laws and 

regulations. 
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10.1 SAFETY 

Each PTO shall take proper care to ensure the safety of personnel and the public in 

performing Maintenance duties. The IS0 shall operate Transmission Facilities in a 

manner compatible with the priority of safety. In the event there is conflict between 

safety and reliability, the jurisdictional agency regulations for safety shall take 

precedence. 

11. DISPUTE RESOLUTION 

Any dispute between the IS0 and a PTO relating to matters covered in this Appendix C 

shall be subject to the provisions of the Transmission Control Agreement, including the 

dispute resolution provisions set forth therein. 
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SONGS 2&3 REQUIREMENTS FOR OFFSITE 
POWER SUPPLY OPERABILITY 

Revised as of October 10,2006 

1. OVERVIEW 

The preferred source of electrical power for the San Onofre Nuclear Generating Station 
(SONGS) electrical loads (safety-related and non-safety-related) is the offsite power 
supply or 230 kV grid. The offsite power supply is sometimes referred to as the preferred 
power supply in the applicable regulatory documents. 

The offsite power supply is considered "Operable" with respect to the SONGS Operating 
License and Technical Specifications when it can provide sufficient capacity and capability 
to supply electrical loads needed to safely shut down the reactor and mitigate certain 
specified accident scenarios. 

The offsite power supply is considered "Inoperable" with respect to the SONGS 
Operating License and Technical Specifications if it is degraded to the point that it 
cannot provide sufficient capacity and capability to supply electrical loads needed to 
safely shut down the reactor and to mitigate the effects of an accident at SONGS. 

It is a necessary condition of the SONGS Operating License and Technical 
Specifications that the offsite power supply be Operable at all times. If the offsite 
power supply is declared Inoperable, action must be taken to shut down an online 
SONGS unit(s) and, for an offline unit, to suspend activities as required by the 
SONGS Operating License and Technical Specifications. 

The level of degradation that would result in inoperability can be caused by an unstable 
offsite power system, or any condition which renders the offsite power supply unavailable 
to safely shutdown the units or to supply emergency electrical loads. 

Since accident scenarios for which the SONGS plant is designed can result in a unit 
trip, it is imperative that this trip not impair the operability of the offsite power supply. 
If both SONGS units are online and one unit trips (due to an accident or otherwise), 
the non-tripped unit will provide local voltage support to the SONGS switchyard, and 
230 kV system voltage will remain within the required range. In cases where one 
SONGS unit is online and one unit offline, the offsite power supply must be sufficiently 
robust to survive a trip of the online unit and meet the SONGS voltage requirements in 
the post-trip condition. A dual unit trip is not the limiting condition since a plant 
accident is not postulated simultaneous with a dual unit trip. System Operating 
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Procedures (see Reference 9 below) and programs shall be in place to ensure that 
various system operating conditions (generating unit outages, line outages, system 
loads, spinning reserve, etc.), including multiple contingency events, are evaluated 
and understood, such that impaired or potentially degraded grid conditions are 
recognized, assessed and communicated to the SONGS Control Room. 

The SONGS switchyard is made up of the Southern California Edison Company (SCE) 
switchyard and the San Diego Gas & Electric Company (SDG&E) switchyard. Unless 
specifically stated otherwise, SONGS switchyard requirements contained in this 
document apply to both the SCE switchyard and the SDG&E switchyard. 

II. REQUIREMENTS 

Note: This section identifies the operational requirements for the SONGS offsite power supply. - 
These requirements are part of the SONGS design basis and licensing basis. Failure to 
meet these requirements may render the offsite power supply Inoperable, thus requiring 
the operating SONGS unit(s) to shutdown. Failure to meet these requirements must be 
communicated to SCE and the SONGS Control Room for operability determination as 
soon as practicable, but in any case, within one hour. Changes in the operation of the 
transmission network that conflict with these requirements must have prior approval by 
SCE. 

Note: Specific requirements, procedures, operating bulletins, division orders, and analysis that - 
support or provide the basis for the specific operational requirements may be revised 
periodically subject to prior approval of the affected parties. 

1. Nine transmission lines into the SONGS switchyard are normally in service. Any 
increase or decrease in the number of lines into the SONGS switchyard requires 
prior approval of SCE. (Reference 7 below) 

No line may be removed from service for greater than 30 days without prior 
notification to SCE. At least two independent transmission lines (one from SCE 
and one from SDG&E) between the transmission network (grid) and SONGS 
switchyard shall be in service at all times. (References 1, 2, 3, 4, 7, 8 below) 

2. With both San Onofre units off-line, the SONGS offsite power source shall be 
capable of providing 158 MW and 96 MVAR to SONGS for normal operation 
and for shutting down the units during plant Design Basis Accident (DBA) 
conditions. (References 9, 10 below) 

3. The minimum grid voltage at the SONGS switchyard shall be maintained at or 
above 218 kV. In the event of a system disturbance that can cause the voltage 
to dip below 218 kV, including the trip of a SONGS unit, the grid voltage shall 
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recover to 21 8 kV or above within 2.5 seconds. (References 9, 10, 12, 13, 18 
below) 

The following initiating events shall not result in the loss of grid stability or 
availability: 

a. The loss of a SONGS Unit (with the other unit already offline), or 

b. The loss of any generating unit on the SCE and SDG&E grids, or 

c. The loss of any major transmission circuit or intertie on the SCE and 
SDG&E grids, or 

d. The loss of any large load or block of load (e.g., due to a bus section 
outage) on the SCE and SDG&E grids. (References 2, 3, 4, 8 below) 

The maximum grid voltage at the SONGS switchyard shall be maintained at or 
below 234 kV. (References 10, 1 1, 18 below) 

The normal operating voltage of the SONGS switchyard shall be maintained at 
229 kV. The SONGS switchyard voltage shall not exceed 232 kV unless 
required to preserve transmission network integrity. (References 10, 1 1, 18 
below) 

The 3 limiting conditions for SONGS offsite power supply operability are 
defined as follows: 

1. One SONGS unit is off- line, and 

2. One of the critical line (s) outages, in GCC Operating Procedure, OP-13: 
SONGS Voltage (reference 19) occurs, and 

3. VAR flows north and south of SONGS are above the threshold levels for the 
existing combined SCE and SDG&E import level as defined by the 
nomograms referenced in the GCC Operating Procedure, OP-13: SONGS 
Voltage. 

Based on these nomograms and SONGS offline unit's status, whenever limiting 
conditions 1 and 2, as set forth in this Requirement 7, occur, the IS0 (or the SCE 
Grid Control Center (SCE GCC), as directed by the ISO) shall, as soon as 
practicable but, in any case, within one hour of the event, perform an evaluation of 
system conditions to determine whether or not the SONGS offsite power supply 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 



CALIFORNIA INDEPENDENT SYSTEM OPERATOR CORPORATION 
FERC ELECTRIC TARIFF NO. 7 First Revised Sheet No. 218 
SECOND REPLACEMENT TRANSMISSION CONTROL AGREEMENT Superseding Original Sheet No. 218 

remains Operable as defined herein. If the SONGS offsite power supply is 
lnoperable or cannot be determined to be Operable as defined herein, the IS0 (or 
the SCE GCC, as directed by the ISO) shall notify the SONGS Control Room 
immediately of entry into the event. Subsequent to notification, the SONGS Control 
Room shall declare the offsite power supply lnoperable (in anticipation of losing the 
second SONGS unit) and shall declare the time period within which the on-line unit 
will have to initiate shutdown if conditions are not corrected. The time period shall be 
within 1 to 24 hours, based on the SONGS plant and equipment conditions. 

In order to ensure the continued ability to meet the 3 limiting conditions identified 
above in this Requirement 7, the following six requirements (a-f) must be met: 

a. Systems studies shall be performed and updated based on changing 
grid conditions (load growth, etc.) to identify critical conditions that could 
render the offsite power supply Inoperable. 

b. Procedures and programs shall be in effect to ensure that the SONGS 
Control Room is notified as soon as practicable but, in any case, within 
one hour of an event that renders the offsite power supply Inoperable. 

c. Grid conditions that are more severe with respect to SONGS switchyard 
voltage, or are otherwise unanalyzed, shall render the offsite power 
supply Inoperable. 

d. Auditable records of current system studies shall be made available to 
SCE as needed to demonstrate compliance with regulatory 
requirements. Study results, including revisions and updates, shall be 
formally transmitted to SCE. 

e. Study results and conclusions shall be assessed at least annually and 
updated, if needed, based on changing grid conditions. Results of the 
annual assessments shall be formally transmitted to Vice President 
Nuclear Engineering and Technical Services, San Onofre Nuclear 
Generating Station. (References 1, 2, 19, and 21 below) 

f. System studies shall consider the interconnections between SCE, 
SDG&E, and other utilities in the Western Electricity Coordinating 
Council (WECC). (Reference 7 below) 
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8. 

Note: - 

9. 

10. 

In the event of loss of the SONGS offsite power: 

SONGS 2 and 3 are required by NRC regulations to be able to safely cope with a loss of 
all AC power (Station Blackout) for a maximum of four hours. The four hour coping 
duration is based on the expectation that at least one source of AC power (offsite 
transmission line or onsite diesel generator) will be restored to the blacked-out unit 
within the four hours to ensure the proper functioning of systems required for plant 
safety. 

a. Highest possible priority shall be given to restoring power to the SONGS 
switchyard. Procedures and training should consider several potential 
methods of transmitting power from black-start capable units to the 
SONGS switchyard. This includes such items as nearby gas turbine 
generators, portable generators, hydro generators, and black-start fossil 
power plants. (References 15, 26, 28 below) 

b. Should incoming lines to the SONGS switchyard be damaged, highest 
priority shall be assigned to repair and restoration of at least one line into 
the SONGS switchyard. 

c. Repair crews engaging in power restoration activities for SONGS shall be 
given the highest priority for manpower, equipment, and materials. 

d. Formal programs and procedures shall be in place to effect items a, b 
and c above. (References 14, 15, 16, 17, 26, 27 below) 

Grid frequency shall be maintained at 60 Hertz (nominal). A trip of one SONGS 
unit shall not cause the grid frequency to dip below 59.7 Hertz. SCE and 
SDG&E shall comply with the WECC Coordinated Off-Nominal Frequency Load 
Shedding and Restoration Plan. (References 7, 20 below) 

SCE and SDG&E Bulk Power Transmission System Reliability Criteria as 
described in the SONGS Updated Final Safety Analysis Report (UFSAR) shall 
be maintained. It is recognized that the SCE and SDG&E Bulk Power 
Transmission System Reliability Criteria as described in the SONGS 2&3 
Updated Final Safety Analysis Report may be revised from time to time. In the 
event the reliability criteria are revised, a system assessment and/or study (as 
described under specification 7) shall be performed to determine if the revised 
reliability criteria adversely impact grid reliability and availability as defined in 
this specification. Results of the assessment and/or study together with a copy 
of the revised reliability criteria shall be provided to SCE. Changes in grid 
operation based on the revised criteria and associated studies shall not be 
implemented without prior approval of SCE. (Reference 7 below) 
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Patrol and inspection of SCE and SDG&E transmission lines, to ensure that the 
physical and electrical integrity of transmission components are maintained, shall 
be performed as required by the SONGS UFSAR or in accordance with the current 
IS0 approved Overhead Electric Transmission Line Maintenance Practice, 
whichever requirement is more stringent. (Reference 7 below) 

Line insulators on lines which carry power from the plant to the grid shall be 
washed as required by the SONGS UFSAR or on an appropriate wash cycle in 
accordance with the current IS0 approved Overhead Electric Transmission Line 
Maintenance Practice, whichever requirement is more stringent. The purpose and 
frequency of which is proven to prevent line outages that may result from 
flashovers due to accumulated contamination. (Reference 7 below) 

Maintenance, testing and calibration of SCE and SDG&E station equipment and 
protective relays shall be performed as required by the SONGS UFSAR or in 
accordance with the current IS0 approved Electrical Station Maintenance 
Practice, whichever requirement is more stringent. (Reference 7 below) 

Preventive maintenance and testing of SONGS switchyard batteries shall be 
performed in accordance with IEEE 450-1985 or IEEE 450-2002 subsequent to 
SONGS converting its battery maintenance program to IEEE 450-2002 
requirements. (Reference 7, 23 below) 

Updates to applicable portions of Section 8.0, Electric Power of the SONGS 
UFSAR shall be provided annually to facilitate periodic updates to the UFSAR by 
SONGS that are required by 1 OCFR50.71 (e). 
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Ill REFERENCES (Current approved revision except as noted) 

SONGS 2&3 Operating License and Technical Specifications, Section 3.8, Electrical 
Power Systems 

1 0CFR5O Appendix A, General Design Criterion 17 (GDC-17), Electrical Power Systems 

NUREG 751087, Standard Review Plan Revision I ,  Section 8.2, Offsite Power System 

NUREG 0800, Standard Review Plan Revision 2, Section 8.2, Offsite Power System 

NUREG 0800, Standard Review Plan Revision 2, Branch Technical Position ICSB-11 
(PSB), Stability of Offsite Power Systems 

NUREG 0712, SONGS 2&3 Safety Evaluation Report, Section 8.0, Electric Power 
Systems 

SONGS 2 & 3 Updated Final Safety Analysis Report, Section 8.0, Electric Power 

ANSIIIEEE Std. 765-2002 Preferred Power Supply for Nuclear Power Generating 
Stations 

SONGS Design Calculation E4C-082, System Dynamic Voltages During Design Basis 
Accident 

SONGS Design Calculation E4C-090, Auxiliary System Voltage Regulation 

SONGS Design Calculation E4C-092, Short Circuit Studies 

SONGS Design Calculation E4C-098, 4 kV Swgr Protective Relay Setting 

DBD-S023-120, SONGS Design Basis Document, 6.9KV, 4.16KV and 480V Electrical 
Systems 

90051, SONGS Station Blackout Analyses 

NUMARC 87-00 Guidelines and Technical Bases for NUMARC Initiatives Addressing 
Station Blackout at Light Water Reactors 

Letter from M. 0. Medford (SCE) to the Document Control Desk (NRC), dated April 17, 
1989, Subject: "Response to 10 CFR 50.63, 'Loss of all Alternating Current Power,' 
San Onofre Nuclear Generating Station Units 1, 2 and 3" 
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Letter from F. R. Nandy (SCE) to the Document Control Desk (NRC), dated May 1, 
1990, Subject: "Supplemental Response to 10 CFR 50.63, 'Loss of All Alternating 
Current Power,' Station Blackout (TAC No. 685991600), San Onofre Nuclear 
Generating Station Units 1, 2, and 3" 

System Operating Bulletin 17 Appendix, System Voltage Control for San Onofre Nuclear 
Generating Station 

GCC Operating Procedure, OP-013: SONGS Voltage 

System Operating Bulletin 113, San Onofre 220 kV System Separation 

Regulatory Guide 1.93, Revision 0, Availability of Electric Power Sources 

SCE Division Order 60.20, Storage Batteries 

System Operating Bulletin I-A, Thermal Station Start-up and Power System Restoration 

System Operating Bulletin 254, Emergency Orders-San Onofre Nuclear Generating 
Station 220 kV 

SDG&E Control Procedure 1 150, Capacity & Energy Emergencies - SDG&E System 
Emergencies 

IEEE Std, 450-1985 IEEE Recommended Practice for Maintenance, Testing, and 
Replacement of Large Lead Storage Batteries for Generating Stations and Substations 

IEEE Std. 450-2002 IEEE Recommended Practice for Maintenance, Testing, and 
Replacement of Vented Lead-Acid Batteries for Stationary Applications 
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NOTICES 

California Independent System Operator 

Name of Primary 

Representative: Roni Reese 

Title: Senior Contracts Analvst 

Address: 151 Blue Ravine Road 

CityIStatelZip Code: Folsom, California 95630 

Email Address: rreese@caiso.com 

Phone: (91 6) 608-7027 

Fax No: (91 6) 608-7292 

Name of Alternative 

Representative: Philip D. Pettinqill 

Title: Manager of Infrastructure Policv & Contracts 

Address: 151 Blue Ravine Road 

CityIStatelZip Code: Folsom, California 95630 

Email Address: p~ettinnill@caiso.com 

Phone: (91 6) 608-7241 

Fax No: (91 6) 608-7292 

Name of Representative for Notices of Access Charge and Transmission Revenue 
Requirement Matters: Deborah A. Le Vine 

Title: Director of Market Services 

Address: 151 Blue Ravine Road 

CityIStatelZip Code: Folsom, California 95630 

Email Address: dlevine@caiso.com 

Phone: (916) 351-2144 

Fax No: (9 1 6) 35 1 -2267 
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Pacific Gas and Electric Company 

Name of Primary 

Representative: Kristine Buchholz 

Title: Director, Electric System Operations 

Address: 77 Beale Street, Room 1526 

CityIStatelZip Code: San Francisco, CA 941 05 

Email Address: KKBI @pge.com 

Phone: 415-973-121 8 

Fax No: 4 1 5-973-334 1 

Name of Alternative 

Representative: Steve Metague 

Title: Director, Electric Transmission Rates 

Address: 77 Beale Street, Room 1339 

CityIStatelZip Code: San Francisco, CA 941 05 

Email Address: SJMd@pge.com 

Phone: 41 5-973-6545 

Fax No: 41 5-973-9 1 74 
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San Diego Gas & Electric Company 

Name of Primary 

Representative: Scott Peterson 

Title: Director - Electric Grid Operations 

Address: 9060 Friars Road 

CityIStatelZip Code: San Diego. CA 92108 

Email Address: speterson~semprautilities.com 

Phone: 61 9-725-8639 

Fax No: 6 1 9-725-86 1 6 

Name of Alternative 

Representative: 

Title: 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

Caroline Winn 

Director - Electric Transmission and 

Distribution Plannina 

8316 Centuw Park Court 

San Dieno, CA 92123 

cwinn@sem~rautilities.com 

858-654-1 648 

858-654-8244 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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Southern California Edison Company 

Name of Primary 

Representative: 

Title: 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

Name of Alternative 

Representative: 

Title: 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

Ronald L. Litzinger 

Senior Vice President, Transmission & Distribution 

2244 Walnut Grove Ave., GO4 

Rosemead, California 91 770 

ronald.litzinaer@sce.com 

1626) 302-2243 

1626) 302-2782 

John R. Fielder 

SCE President 

2244 Walnut Grove Ave., GO4 

Rosemead, California 91 770 

john.fielder@sce.com 

1626) 302-3440 

1626) 302-2970 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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City of Vernon 

Name of Primary 

Representative: Donal O'Callaghan 

Title: Director of Light and Power 

Address: 4305 Santa Fe Avenue 

CityIStatelZip Code: Vernon, California 90058 

Email Address: docallaghan@ci.vernon.ca.us 

Phone: (323) 583-881 1 extension 834 

Fax No: (323) 826-1 425 

Name of Alternative 

Representative: Abraham Alemu 

Title: Resource Engineer 

Address: 4305 Santa Fe Avenue 

CityIStatelZip Code: Vernon, California 90058 

Email Address: aalemu@ci.vernon.ca.us 

Phone: (323) 583-881 1 extension 250 

Fax No: (323) 826-1425 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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City of Banning 

Name of Primary 

Representative: James D. Earhart 

Title: Electric Utilitv Director 

Address: 176 E. Lincoln St. 

CityIStatelZip Code: Banning, California 92220 

Email Address: iearhart@ci.banning.ca.us 

Phone: (951) 922-3266 

Fax No: (951 ) 849-1 550 

Name of Alternative 

Representative: Fred Mason 

Title: Power Resource & Revenue Admin. 

Address: 176 East Lincoln Street 

CityIStatelZip Code: Banning, California 92220 

Email Address: fmason@ci.banning.ca.us 

Phone: (95 1 ) 922-3265 

Fax No: (951 ) 849-1 550 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 1,2006 Effective: October 10, 2006 
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City of Riverside 

Name of Primary 

Representative: David H. Wright 

Title: Public Utilities General Manager 

Address: 3900 Main Street 

CityIStatelZip Code: Riverside, CA 92522 

Email Address: dwright@riversideca.gov 

Phone: (951 ) 826-5784 

Fax No: (951 ) 369-0548 

Name of Alternative 

Representative: Gary L. Nolff 

Title: Assistant Director-Resources 

Address: 3900 Main Street 

CityIStatelZip Code: Riverside, CA 92522 

Email Address: gnolff @riversideca.aov 

Phone: (951) 826-51 13 

Fax No: (951) 369-0548 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: October 10, 2006 
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Trans-Elect NTD Path 15, LLC 

Name of Primary 

Representative: 

Title: 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

Name of Alternative 

Representative: 

Title: 

Address: 

CitylStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

Robert D. Dickerson 

Executive Vice President & Chief Operating Officer 

Trans-Elect NTD Path 15, LLC 

720 S. Tvler Street, Suite 232 

Amarillo, Texas 791 01 

bdickerson@ntdpath151Ic.com 

(806) 322-3278 

(806) 322-3279 

James H. Drzemiecki 

Vice President - Acquisitions, Rates & Regulation 

Trans-Elect, Inc. 

1850 Centennial Park Drive, Suite 480 

Reston, VA 201 91 

ihdrzemiecki@trans-elect.com 

(703) 563-4358 

(703) 563-4331 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 1 I ,  2006 Effective: October 10, 2006 
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Trans Bay Cable LLC 

Name of Primary 

Representative: 

Title: 

Address: 

City, State, Zip Code 

Email address: 

Phone: 

Fax No: 

Name of Alternative 

Representative: 

Title: 

Address: 

City, State, Zip Code 

Email address: 

Phone: 

Fax No: 

David Parquet 

Vice President 

Trans Bay Cable LLC 

C/O Babcock & Brown LP 

2 Harrison Street, 6th Floor 

San Francisco, CA 941 05 

david.parquet@babcockbrown.com 

(41 5) 51 2-1 51 5 

(41 5) 267-1 500 

Judith A. Hall 

Associate General Counsel 

C/O Babcock & Brown LP 

2 Harrison Street, 6th Floor 

San Francisco, CA 941 05 

judith.hall~babcockbrown.com 

41 5-512-151 5 

41 5-267-1 500 

Original Sheet No. 238 

Issued by: Charles F. Robinson, Vice President and General Counsel 
Issued on: August 11,2006 Effective: Upon notice after October 10, 2006 
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APPENDIX F - NOTICES 

4.4.4 Trans Bay Cable 

4.4.4.1 In addition to the foregoing, the ISO, Trans Bav Cable LLC 

["Trans Bav Cable"), and the Participating TOs acknowledge and agree that, following 



the ISO's approval of Trans Bav Cable's application for Participating TO status and 

upon the effective date of Trans Bav Cable's TO Tariff as approved by FERC, Trans 

Bav Cable shall be entitled and obligated to recover the iust and reasonable costs of 

developing, financing, constructing, operating and maintaining transmission assets and 

associated facilities forming part of the network in which it has Entitlements through 

Trans Bav Cable's Transmission Revenue Requirement as established from time to 

time bv FERC, including the specific rate principles approved by FERC in Docket No. 

ER05-985, to the extent that the transmission assets and associated facilities used to 

provide the Entitlements, as well as the Entitlements themselves, are placed under IS0 

Operational Control. 

4.4.4.2 In reliance on the continued availability of a FERC-approved 

Transmission Revenue Requirement, as set forth above, Trans Bav Cable will not 

withdraw from this Agreement except in connection with the transfer, sale or disposition 

of anv of its Entitlements in compliance with Sections 3.3, 4.4, and anv other applicable 

provision of this Agreement. 

4.4.4.3 If Trans Bav Cable should seek to transfer, sell or dispose of its 

Entitlements or anv part thereof, then in addition to anv and all other obligations 

imposed on such a transfer, sale or disposition by this Agreement, any applicable 

provisions of the IS0 Tariff, and FERC rules and regulations, Trans Bav Cable shall 

require as a condition of such transfer, sale or disposition that the transferee of anv of 

its Entitlement(s): (a) assume in writing Trans Bav Cable's rights and obligations under 

this Agreement, including without limitation all of the obligations imposed bv this Section 

4.4.4, e.a., the obligation to recover the iust and reasonable costs of developin& 



financing, constructing, operating and maintaining transmission assets and associated 

facilities forming part of the network in which it has Entitlements, as set forth in Section 

4.4.4.1, exclusivelv through a FERC-approved Transmission Revenue Requirement; 

/b) become a Participating TO in the ISO; and (c) assume the obligation to bind each 

and even/ one of its transferees, successors and assigns to all of the obligations 

assumed bv Trans Bav Cable under this Agreement. For the avoidance of doubt, the 

transfer of anv of Trans Bav Cable's Entitlements cannot take place unless and until the 

holder of anv such Entitlements has, in coniunction with the transfer, become a 

Participating TO in the ISO. 

4.4.4.4 For the avoidance of doubt, the Parties herebv also confirm that 

the Operating Memorandum dated Mav 16, 2005, between Trans Bav Cable, the Citv of 

Pittsburg, California, and Pittsburg Power Companv and filed bv Trans Bav Cable in 

Docket No. ER05-985, including the option agreement contained therein, does not 

address or pertain to anv transfer, disposition, sale or purchase of anv of Trans Bav 

Cable's Entitlements. 

4.4.4.5 Nothing in this Section 4.4.4 shall be interpreted as affecting the 

right of any party to seek to increase or decrease, at the FERC or appeals therefrom, 

the established or proposed Transmission Revenue Requirement of Trans Bav Cable or 

any subsequent holder of any of the Entitlements. 

4.4.4.6 Notwithstanding the foregoing subsections of Section 4.4.4, this 

Section 4.4.4 shall become null and void in the event of and upon the first to occur of: 

la) Trans Bav Cable receives for three (3) consecutive months either an underpavment, 

pursuant to Section 11.18.3 of the IS0 Tariff, or a pro rata reduction in pavments under 



Section 1 1.16.1 of the IS0 Tariff, with each such underpayment or pro rata reduction 

equal to or greater than twentv percent (20%) of the monthlv amount due and owing to 

Trans Bav Cable from the ISO, or (b) Trans Bav Cable receives either an 

underpavment, pursuant to Section 11.18.3 of the IS0 Tariff or a pro rata reduction in 

pavments under Section 11.16.1 of the IS0 Tariff which, when calculated on a 

cumulative annual basis, is equal to or greater than five percent (5%) of the total 

amount due and owing to Trans Bav Cable from the IS0 for the twelve (12) month 

period ending prior to the month or months in which such underpavment or pro rata 

reduction occurs, provided such an underpavment or pro rata reduction does not result 

from: (i) Access Charge sales fluctuations that impact the monthlv Access Charge 

revenue disbursement to Trans Bav Cable, but which are subiect to annual TRBAA 

true-ups to be made bv the Participating TO pursuant to Section 6.1 of Schedule 3 of 

Appendix F of the IS0 Tariff; (ii) Trans Bav Cable's action or failure to act; (iii) an error 

that has been corrected bv the ISO; or (iv) a billing or pavment dispute between Trans 

Bav Cable and the ISO. 

4.4.4.7 Should this Section 4.4.4 become null and void under Section 

4.4.4.6, then Trans Bav Cable, the IS0 and the other Participating TOs shall remain 

bound bv all of the remaining provisions of this Agreement. 



10.5 lnterconnection Responsibilities of Western. 

Notwithstanding anv other provision of this Section 10, the responsibilities 

of Western to allow interconnection to its Path 15 Upgrade facilities and Entitlements set 

forth in Appendix A (Western) shall be as set forth in Western's General Requirements 

for lnterconnection as those requirements are set forth in Western's TO Tariff or in 

Western's "Open Access Transmission Tariff' ("OATT"), as applicable. Western shall 

be subiect to the provisions of this Section 10 to the extent thev are not inconsistent 

with the provisions of Western's TO Tariff or OATT, as applicable. Execution of this 

Agreement shall not constitute agreement of anv Partv that Western is in compliance 

with FERC's regulations governing interconnections. 

14.1. IS0 Determination of Standards. 

The IS0 has adopted and shall adeptmaintain, in consultation with the 

Participating TOs through the Transmission Maintenance Coordination Committee, and 

in accordance with the requirements of this Agreement, the standards for the 

maintenance, inspection, repair, and replacement of transmission facilities under its 



Operational Control in accordance with Appendix C. These standards, whkkas set 

forth in Appendix C, are and shall be performance-based or prescriptive or both, Wand 

provide for high quality, safe, and reliable service and shall take into account costs, 

local geography and weather, the Applicable Reliability Criteria, national electric 

industry practice, sound engineering judgment and experience. 

A 3 Evm 
..L. L-A. 
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14.x. Availability-kwmth. 

l 4 . a .  1 Availability Measure. The IS0 performance-based standards 

shall be based on the availability measures described in Se&kd-&Appendix C of this 

Agreement. 

14.32.2 Excluded Events. Scheduled Approved Maintenance Outages 

and certain Forced Outages will be excluded pursuant to %&iw ? 2 . 3  &Appendix C of 

this Agreement from the calculation of the availability measure. 

. . 
14.32.3 Availability Measure Target. The P 

G e m w W e - ~ a n d  each Participating TO shall jointly develop for the Participating TOs 

an availability measure target, which may be defined by a range. The target will be 

based on prior Participating TO performance &developed in accordance with Se&h 



U A p p e n d i x  C of this Agreement-. 

14.32.4 Calculation of Availability Measure. The availability measure 

shall be calculated annually by the Participating TO and reported to the IS0 for 

evaluation of the Participating TO'S compliance with the availability measure target. 

. . .  
This calculation will bedetermined -in accordance with Sb&tewI 

&Appendix C of this Agreement. 

14.32.5 Compliance with Availability Measure Target. The IS0 and 

the Participating TO may track the availability measure on a more frequent basis (e.g., 

quarterly, monthly), but the annual calculation shall be the sole basis for determining the 

Participating TO'S compliance with its availability measure target. 

14.32.6 Public Record. The Participating TO'S annual availability 

. . .  
measure calculation *with its summary data shall 

be made available to the public. 

14.43- Revisions-. 

The IS0 and Participating TOs shall periodically review wttb-tk 

n n  
I .# 

&Appendix C, through the Transmission Maintenance Coordination Committee 

process, c a n d  , ,d in accordance with the provisions 

of Appendix C and this Agreement shall modify Appendix C as necessary. 

14.M, Incentives and Penalties. 

The IS0 shallmay, subject to regulatory approval, and as set forth in 

Appendix C, develop ktcxdweprograms which reward or impose sanctions on 

Participating TOs by reference to their availability measure and the extent to which the 



U A p p e n d i x  C of this Agreement-. 

14.32.4 Calculation o f  Availability Measure. The availability measure 

shall be calculated annually by the Participating TO and reported to the IS0 for 

evaluation of the Participating TO'S compliance with the availability measure target. 

This calculation will bedetermined 
. . .  

in accordance with Skdkw-4 

&-Appendix C of this Agreement. 

14.32.5 Compliance with Availability Measure Target. The IS0 and 

the Participating TO may track the availability measure on a more frequent basis (e.g., 

quarterly, monthly), but the annual calculation shall be the sole basis for determining the 

Participating TO'S compliance with its availability measure target. 

14.32.6 Public Record. The Participating TO'S annual availability 

. . .  
measure calculation r w i t h  its summaw data shall 

be made available to the public. 

14.44 Revisions +... 
The IS0 and Participating TOs shall periodically review v&b-he 

&Appendix C, through the Transmission Maintenance Coordination Committee 

process, l a n d  , ,d in accordance with the provisions 

of Appendix C and this Agreement shall modify Appendix C as necessary. 

14.54  Incentives and Penalties. 

The IS0 W m a y ,  subject to regulatory approval, and as set forth in 

Appendix C, develop mewtke-programs which reward or impose sanctions on 

Participating TOs by reference to their availability measure and the extent to which the 



availability performance imposes demonstrable costs or results in demonstrable 

benefits k k M a r k e t  Participants. 

17.2. Participating TO Records and Information Sharing. 

17.2.1 Existing Maintenance Standards. Each Participating TO shall 

provide to the ISO, as set forth in 

. . . .  . 
--Appendix C hereto: (1) the Participating TO'S 

standards for inspection, maintenance, repair, and replacement of its facilities under the 

ISO's Operational Control- 2 c w ;  and (2) 

information, notices, or reports reqardinq the Participatinq TO'S compliance with the 

inspection, maintenance, repair, and replacement standards set forth in Appendix C 

hereto. 

17.2.2 Other Records. Each Participating TO shall provide to the IS0 

and maintain current data, records, and drawings describing the physical and electrical 

properties of the facilities under the ISO's Operational Control- 
. . 

lkstkks, which records shall be shared with the IS0 under reasonable guidelines and 

procedures to be specified by the ISO. 

17.2.3 Required Reports. Pursuant to this Agreement and the 

provisions of the IS0 Tariff, each Participating TO shall provide to the IS0 timely 

information, notices, or reports regarding matters of mutual concern, including: 

I .  System Emergencies, Forced Outages and other incidents 

affecting the IS0 Controlled Grid; 



11. Maintenance Outage requests, including yearly forecasts required 

by Section 2.3.3.5 of the IS0 T a r i f f ; d  

... 
III. System Planning Studies, including studies prepared in 

connection with Interconnections or any transmission facility enhancement or 

expansion&, 

w . r 

17.2.4 Other Reports. The IS0 may, in accordance with the provisions 

of this Agreement and Appendices hereto, upon reasonable notice to the Participating 

TO, request that the Participating TO provide the IS0 with such information or reports 

as are necessary for the operation of the IS0 Controlled Grid. The Participating TO 

shall make all such information or reports available to the IS0 in the manner and time 

prescribed bv this Agreement or Appendices hereto or, if no specific requirements are 

so prescribed, within a reasonable time and in a form to be specified by the ISO. 

17.5. Review of Information and Record-Related Policies. 

The IS0 shall periodicallv review the requirements of this Section 17 

awwaUyand shall, consistent with reliability and regulatory needs, other provisions of 

this Agreement, and Appendices hereto, seek to standardize reasonable record 

keeping, reporting, and information sharing requirements. 



APPENDIX A2 

List of Entitlements Being Placed Under IS0 Operational Control 
(Includes only those where PG&E is a service rights-holder) 

Entities 

Pacific Power & 
Light, SCE, 

SCE, SDG&E 

SCE, Montana 
Power, Nevada 
Power, Sierra 
Pacific 

TANC and other 
COTP 
Participants, and 
WAPA 

Various - See 
Attachment A 

Vernon (City of) 

Contract 1 Rate 
Schedule # 

Transmission Use 
Aareement -PP&L Rate 
~ i h e d u l e  with FERC - 
Calif. Companies Pacific 
lntertie Agreement - 
PG&E Rate Schedule 
FERC No. 38 
WSCC Unscheduled Flow 
Mitigation Plan - PG&E 
Rate Schedule FERC No. 
183 

Owners Coordinated 
Operations Agreement - 
PG&E Rate Schedule 
FERC No. 446m 

Western Systems Power 
Pool Agreement - WSPP 
Rate Schedule FERC No. 
1 
Transmission Service 
Exchange Agreement - 
PG&E Rate Schedule 
FERC No. 148 

Nature of 
Contract 

Transmission 

Transmission 

Operation of 
control facilities to 
mitigate loop flows 

Transmission 
svstem 
coordination, 
curtailment 
sharincl. riclhts 
allocation, 
scheduling~ 

Power Sales, 
transmission 

Transmission 

Termination 

Upon 40 years 
beginning approx. 
I968 

Evergreen, or on 
notice 

1/1/2043, or on 
two vears' notice, 
or earlier if other 
aareements 
terminate 

FEE!: zswpwl% 
Upon WSPP 
expiration 

7/31/2007, or by 
extension to 
1211 512042 

Comments 

Both entitlement 
and encumbrance. 

No transmission 
services provided, 
but classif@ as 
an entitlement 
since loop flow is 
reduced or an 
encumbrance if 
PG&E is asked to 
cut. 
Both entitlement 
and  encumbrance^ 

Both entitlement 
and encumbrance. 

Both entitlement 
and encumbrance. 
PG&E swap of DC 
Line rights for 
service on COTP 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 
California Companies 
Pacific lntertie 
Agreement (CCPIA) 

City-Edison Pacific 
lntertie D-C 
Transmission Facilities 
Agreement 

PP&L Agreement 

Los Angeles-Edison 
Exchange Agreement 

Owners Coordinated 
Operations Agreement 

OTHER 
PARTIES 

PG&E, SCE, 
SDG&E, WAPA 

& COTP 

CONTRACT 
TERMINATION 

July 31, 2007 

313 11204 1- -or 
sooner by mutual 
agreement of the 
parties. 

May 31,2025 

SCE's participation 
terminates on 7/31/07 
with CCPIA 
termination unless as 
otherwise 
contemplated by 
Section 6.3.1 of the 
Aqreement. 

FACILINIPATH, AMOUNT OF SERVICE 
43% of the California Companies entitlements on the Pacific 
Intertie. 

Edison owns 50% of -the D-C transmission facility. (Per 
CCPIA, this ownership is part of the California Companies 
entitlements on the Pacific Intertie). 

California Companies are entitled to use the entire capacity on 
the PP&L 500-kV transmission line from Malin to Indian Spring 
for the term of the agreement. Per CCPIA Edison is entitled to 
43% of the capacity available on the Pacific Intertie. 

500 MW of bi-directional firm entitlement on the PDCl 
transmission line. 

Provides for the continued coordinated operation of the PAC1 
and COTP. The allocation of Available Scheduling Capability 
between the parties is calculated as specified in the 
Agreement. 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT 
TERMINATION 

W814120 1 0 
CONTRACT NAME 
Pasadena-Edison 230- 
KV lnterconnection and 
Transmission Agreement 

FACILITYIPATH, AMOUNT OF SERVICE 
Goodrich-Gould and Goodrich-Laguna Bell 230 kV 
transmission line interconnect Edison's system with 
Pasadena's system at Pasadena's Goodrich Substation. Lines 
have been re-configured from arrangement shown in contract. 
Edison maintains and operates Goodrich 230 kV Substation. 

OTHER 
PARTIES 
Pasadena 

a 

9Z. 

m d  M 

Victorville-Lugo 
Interconnection 
Agreement 

LADWP 51 2019 or sooner by 
mutual agreement 

1950 MW towards Edison, 900 MW towards LADWP. 
Transfer capability of the interconnection is established 
through joint technical studies. 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

lnterconnection 
Agreement 

City-Edison Owens 
Valley I nterconnection 
and interchange 
Agreement 

CONTRACT NAME 
City-Edison Sylmar 

City-Edison 400,000 kVA 
lnterconnection 
Agreement (Velasco) 

OTHER 
PARTIES 

LADWP 

Edison-Los Angeles lnyo 
lnterconnection 
Agreement 

Edison-Los Angeles 
Sepulveda Canyon 
Power Plant 
Transmission Service 
Agreement 

LADWP 

LADWP 

LADWP 

LADWP 

FERC 
NO. 
307 

50 

21 5 

306 

280 

CONTRACT 
TERMINATION 

On 5 years notice by 
either party any time 
after the termination 
of the City-Edison 
Pacific lntertie DC 
Transmission 
Facilities Agreement. 

On 12 months notice 
by either party. 

On 3 year written 
notice by either party. 

On 5 year advance 
written notice by 
either party or by 
mutual agreement. 

Termination of 
Sepulveda Canyon 
Power Plant 
lnterconnection 
Agreement or sooner 
by either party giving 
a one year notice, 
Should LADWP 
change rates, SCE 
has the right to 
terminate with 60 
days written notice. 

FACILITYIPATH, AMOUNT OF SERVICE 
Sylmar-Pardee # I  &2, Sylmar-Gould and Sylmar-Eagle Rock 
230 kV transmission line interconnections at sylmar-including 
circuit breakers and busses. Lines have been re-configured 
from arrangement described in contract. 
Edison owns one of the two regulating transformers at Sylmar. 

At the request of either party and by mutual agreement, 
LADWP's and Edison's respective systems interconnected -at 
LADWP's -Haiwee 34.5 kV Substation, may be operated in 
parallel, which normally operates open at Haiwee. 

Edison's portion of the normally open Laguna Bell-Velasco 
230 kV transmission line from Laguna Bell to the point where 
ownership changes. 

lnyo 23011 15 kV Substation, lnyo Phase Shifter, Control-lnyo 
11 5 kV transmission line and 230 kV Tap to LADWP's Owens 
Gorge-Rinaldi 230 kV transmission line. 

9 MW of transmission service from the high voltage leads of 
Sepulveda Canyon Power Plant to the 230 kV bus at Sylmar. 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

OTHER 

Amended and Restated llD 
IID-Edison Mirage 230 
kV l nterconnection 
Agreement 

llD Edison Transmission IID 
Service Agreement for 
Alternative Resources 

FERC 
NO. 

CONTRACT 
TERMINATION 

On one year notice 
but not prior to the 
termination date of 
the II D-Edison 
Transmission Service 
Agreement for 
Alternate Resources. 

Earlier of Dec 31, 
2015, or the 
termination date of 
the last Plant 
Connection 
Agreement. 

FACILINIPATH, AMOUNT OF SERVICE 

Edison's interconnection with IID at Mirage and the point of 
interconnection on the Devers - Coachella Valley line. 

Transmission Service on IID's 230 kV system to transmit -the 
output of QFs resources to Edison's system, via Mirage 
Substation. 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 

Four Corners Principles 
of Interconnected 
Operation 

Four Corners Project 
Co-Tenancy Agreement 
and Operating 
Agreement 

OTHER 
PARTIES 

APS, SRP, 
EPE, PSNM, 

TGE 

APS. SRP. 
EPE, PSNM, 

TGE 

qmm 
TERMINATION FACILITYIPATH, AMOUNT OF SERVICE 

Generation principles for emergency service. 
Edison's facility at Four Corners includes its portion of the 
Eldorado _Moenkopi from Eldorado to CAlNV boarder of the 
Eldorado-Moenkopi :Four Corners 500 kV transmission line. 
Edison can separate its wholly-owned facilities from parallel 
operation with others under abnormal operating conditions 
without prior notice. 
Edison can separate its wholly-owned facilities from parallel 
operation with others for maintenance on reasonable advance 
notice (see Co-tenancy Agreement for facilities). 
Edison has the right to schedule emergency service from each 
party. 

Edison has co-tenancy ownership of 32% in the Four Corners 
500 kV switchyard, 12% in the 345 kV switchyard and 48% in 
the 3451500 kV bus-tie transformer bank. 
Edison has rights to sufficient capacity in the switchyards and 
bus-tie transformer bank to permit its entitlement to Four- 
Corners Project power and energy to be delivered to the point 
where the Eldorado-Moenkopi-Four Corners transmission line 
connects to the Four Corners 500 kV Switchyard. 
Edison may use any unused capacity in the switchyard for any 
purpose, provided that any over subscription shall be subject 
to proration of the remaining capacity based on switchyard 
ownership of the requesting co-owners. 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME 
Navajo Interconnection 
Principles 

Edison -= Navajo 
Transmission Agreement 

ANPP High Voltage 
Switchyard Agreement 

OTHER 
PARTIES 
USA, APS, 
SRP, NPC, 

LADWP, TGE 

USA, APS, 
SRP, NPC, 

LADWP, TGE 

APS, SRP, 
PSNM, EPE, 

SCPPA, LADWP 

FACILITYIPATH, AMOUNT OF SERVICE 
Generation principles for emergency service. 

FERC 
NO. 
76 

In the event of a contingency in the Navajo-McCullough or 
Moenkopi-Eldorado transmission lines, Edison and the Navajo 
participants provide each other emergency transmission 
service without a charge. The amount of service provided is 
proportional to each parties' entitlement to the- total capability 
of the transmission system described above. 

CONTRACT 
TERMINATION 

None 

Edison has 21.77% undivided ownership interest as a tenant- 
in-common in the ANPP High Voltage Switchyard. 
Edison has rights to transmit through the ANPP High Voltage 
Switchyard up to its 15.8% share of generation from ANPP, or 
a substitute equal amount, plus any other generation up to the 
extent of its transmission rights in the Palo Verde-Devers 500 
kV Transmission Line 
Edison has additional rights to use any unused capacity in the 
ANPP High Voltage Switchyard, provided that any over 
subscription shall be subject to proration of the remaining 
capacity based on switchyard ownership. 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME - - 
Mutual Assistance 
Transmission Agreement 

252 1 Midway Interconnection 

OTHER 
PARTIES 

262 
2. - 

Amended and Restated 
Eldorado System 
Conveyance and Co- 
Tenancy 

I 

NPC, SRP, 1 424 

IID, APS, 
SDG&E 

LADWP 

1 74 

CONTRACT 
TERMINATION 

8Rh2034 or sooner 
by mutual agreement 
of the parties. 

July, 31, 2007 

July 1, 2006 

FACILITYIPATH, AMOUNT OF SERVICE 

In the event of a contingency in the Palo Verde-Devers, Palo 
Verde-North Gila-Imperial Valley transmission lines, 
participants to share the available capacity based on 
predetermined operating procedures set out in a separate 
operating bulletin. 

Edison's share of 500 kV Midway-Vincent transmission 
system: 
- Midway-Vincent # I  
- Midway-Vincent #2 
- Midway-Vincent #3 from Vincent Substation to mile 53, 

Tower I 

Edison's share of -Eldorado System Components: 
Eldorado Substation: Edison Capacity Entitlement = Eldorado 
Substation Capacity minus NPC Mohave Capacity Entitlement 
1222 MW] minus SRP Mohave Capacity Entitlement [I58 MW] 
minus LADWP Mohave Capacity Entitlement 1316 MW]; 
Mohave Switchyard: Edison Capacity Entitlement = 884 MW; 
Eldorado - Mohave 500 kV line: (Edison Capacity Entitlement 
- Eldorado - Mohave 500 kV line capacity minus NPC 
Mohave Capacity Entitlement 1222 MW] minus SRP Mohave 
Capacity Entitlement [I58 MW] minus LADWP Mohave 
Capacity Entitlement 1316 MW]); 
Eldorado - Mead 230 kV Line Nos. 1 & 2: (Edison Capacity 
Entitlement = Eldorado - Mead 230 kV Line No. 1 &2 capacity 
minus NPC Mohave Capacity Entitlement 1222 MW] minus 
SRP Capacity Entitlement [ I  58 MW]. 



APPENDIX A.2: EDISON'S CONTRACT ENTITLEMENTS 

CONTRACT NAME - 
WAPA-Edison 161 kV 
Blythe Substation 
Interconnection 
Agreement 

SONGS Ownership and 
Operating Agreements 

District-Edison 1987 
Service and Interchange 
Agreement 

OTHER 
PARTIES 

WAPA 

SDG&E, 
Anaheim, 
Riverside 

MWD 

FERC 
NO. 

CONTRACT 
TERMINATION 

September 30, 2007 
or sooner by 3 year 
advanced notice by 
either party. 

NweAn effect until 
termination of 
easement for plant 
site. 

September 30,201 7 
or on five years 
notice by either party. 

FACILITYIPATH, AMOUNT OF SERVICE 

- 

WAPA's Blythe 161 kV Substation, and Edison's Eagle 
Mountain-Blythe 161 kV transmission line. 

Edison may transmit up to MW through WAPA's Blythe 
Substation, via the Eagle Mountain-Blythe 161 kV 
transmission line (Note: FP&L entitled to 96 MW of FTRs due 
to participation in facilitv upwade ~roiect). 

Edison's share of SONGS switchyard with termination of its 
230 kV transmission lines: 
- SONGS Santiago 1 and 2, 
- SONGS -= Serrano, and 
- SONGS -= Chino 230 kV 

Transmission is owned by District, but is in IS0 control area. 
If not in use by District, or the United States under existing 
contracts, District's Transmission Line is available to transmit 
any electric energy to which Edison may be entitled. 
Up to 320 MW is required to supply District's Colorado River 
Aqueduct pump load. 
District's Transmission Line is operated by the District as 
directed by Edison. 





APPENDIX A.2: SDG&E'S CONTRACT ENTITLEMENTS 

CONTRACT 
NUMBER 

CONTRACT 
NAME 

California Companies 
Pacific lntertie Agreement 

Pacific Power & Light 
Agreement 

Owners Coordinated 
Operations Aareement 

Mutual Assistance 
Transmission Agreement 

SONGS Participation 
Agreement 

Edison, PG&E 7 
OTHER 

PARTIES 

Edison 

FERC 
NO. 

IlD, APS, Edison 7 
Riverside 

CONTRACT 
TERMINATION 

Subject to FERC's 
approval and any 
litigation concerning 
term, no earlier than July 
31, 2007. 
Subject to FERC's 
acceptance and any 
litigation concerning 
term, no earlier than 
2008. 

SDG&E1s participation 
terminates on 7/31/07 
with CCPlA termination 
unless as otherwise 
contemplated bv Section 
6.3.1 of the Aareement. 
4/12/2034 or sooner by 
mutual agreement of the 
parties. 

None. 

FACILITYIPATH, AMOUNT OF 
SERVICE 

7% of the California Companies entitlements on the Pacific 
Intertie, including delivery rights through SCE's system from 
Sylmar to SONGS (100 MW); and from SONGS to Sylmar 
(1 05 MW); from Midway to SONGS (1 61 MW); and from 
SONGS to Midway (1 09MW). 
California Companies entitled to use the entire capacity on 
the PP&L 500 kV transmission line from Malin to Indian 
Spring for the term of the agreement. SDG&E is entitled to 
7% of the capacity available on the Pacific Intertie. 

The allocation of Available Schedulinq Capabilitv between 
COTP parties and the Companies Pacific lntertie parties 
calculated on a pro rata basis accordina to the COTP's and 
PACl's Rated Svstem Transfer Capabilities as specified in 
the Aareement. 

Should a contingency occur in the Palo Verde-Devers, Palo 
Verde-North Gila-Imperial Valley transmission lines, 
participants to share the available capacty based on 
predetermined operating procedures set out in a separate - .  
operating bulletin. 
SDG&E's share of SONGS switchvard with termination of its 
230 kV transmission lines: 
- San Luis Rey Tap (3 Lines) 

- Talega (2 lines) 



Exchange Agreement pertaining to emergency 
capacitylenergy services 
is expected to be 
terminated upon 
execution by IID of the 
ISO's Control Area 

generating or tr&wnksion capabilities on either iarty's 
electric system, IID and SDG&E to provide each other 
emergency capacity and energy. 

CFE-SDG&E lnterconnection and 
Exchange Agreement 

Palo Verde-North Gila Line ANPP 
High Voltage Switchyard 
lnterconnection Agreement 

Should a continaencv occur due to loss or interru~tion of IID-SDG&E Interconnection and 

IID-SDG&E California 
Transmission System 
Participation Agreement 

APS-SDG&E Arizona 
Transmission System 
Participation Agreement 

IID 

SCE, SCPPA 

065 

I 

Agreement). 
12 month notice 

June 24. 2051 kchedule 

APS, IID, PNM, 
SRP, El Paso, 

(schedule pertaining to 
emergency 
capacitylenergy services 
is expected to be 
terminated upon 
execution by CFE of the 
ISO's Control Area 

063 
Agreement). 
July 31,2031. 

June 24.2051. 

July 31, 2031. 

Should a contingency occur due to loss or interruption of 
generating or transmission capabilities on either party's 
electric system, CFE and SDG&E to provide each other 
emergency capacity and energy. 

The parties are obligated to provide mutual switchyard 
assistance during emergencies to the extent possible. 
However, in the event that the capacity of the ANPP 
Switchyard is insufficient to accommodate all requests, the 
riahts of the ANPP Switchvard Partici~ants shall take 
precedence in all allocatiok. 
SDG&E and IID schedule power and energy over the 
California Transmission System for their respective accounts 
at the Yuma (North Gila ) 500 kV Switchyard for delivery to 
the 500 kV breaker yard of the Imperial Valley in the 
following percentages of operating capacity: SDG&E - 
85.64%; and IID - 14.36%. 
SDG&E, APS, and IID schedule power and energy over the 
Arizona Transmission System for their respective accounts 
at the Palo Verde Switchyard for delivery at the Yuma (North 
Gila) 500 kV Switchyard in the following percentages of 
operating capacity: APS - 11 %; SDG&E M=%; IID - 



APPENDIX A: CITY OF RIVERSIDE 
TRANSMlSlON ENTITLEMENTS 

FERC Contract Contract 
Point of Receipt-Delivery Parties Direction Contract Title No. Termination Amount 
IPP-Adelanto Switching Station Riverside-SCPPA Bi-directional Southern Transmission System Transmission Service 15-Jun-27 N-S 195 MW 

Contract S-N 142 MW 
Marketplace Substation-Adelanto 

Westwing-Mead-Marketplace 500 kV 

Marketplace-McCullough 500 kV 

Adelanto-VictorvillelLugo 

Adelanto-VictorvillelLugo 

Adelanto-VictorvillelLugo 

IPP-Mona Substation 

IPP-Gonder Substation 

P 

Bi-directional 

Bi-directional 

Bi-directional 

Bi-directional 

To Victorville 

To Victorville 

Bi-directional 

Bi-directional 

Mead-Adelanto Project Transmission Service Contract 

Mead-Phoenix Project Transmission Service Contract 

Mead-Adelanto Project Transmission Service Contract 
Mead-Phoenix Project Transmission Service Contract 
Adelanto-Victo~illeILugo 110 MW Firm Transmission Service 
Agmnt 
IPP Base Capacity Transmission Service Agreement 

IPP Additional Capacity Transmission Service Agreement 

Northern Transmission System Agreement 

Northern Transmission System Agreement 

31 -0ct-30 

31 -0ct-30 

31 -0ct-30 
31 -0ct-30 
See Note 1 

See Note 2 

See Note 3 

See Note 4 

See Note 4 

3&0&Q4 

4@. Nevada-Oregon Border-Sylmar Riverside-Burbank & Bi-directional Pacific lntertie Direct Current Firm Transmission Service 30-Sep-09 23 MW 
Pasadena Agreement 

110. San Onofre-Vista Riverside-SCE To Vista San Onofre Nuclear Generating Station Firm Transmission See Note 5 42 MW 
Service Agmt. 

112.Mead 230 kV-Vista Riverside-SCE To Vista Hoover Firm Transmission Service Agreement See Note 6 30 MW 

123. LugoNictorville-Vista Riverside-SCE To Vista Intermountain Power Project Firm Transmission Service See Note 7 156 MW 
Agreement 

1 s .  LugoNictorville-Vista Riverside-SCE To Vista Palo Verde Nuclear Generating Station Firm Transmission See Note 8 12 MW 
Service Agmt. 

1. Agreement terminates on: (i) removal of Mead-Adelanto Project from Service; or (ii) removal of Los Angeles-SCE interconnection at VictorvillelLugo. 

2. Agreement terminates on: (i) June 15, 2027; or (ii) the date Riverside interconnects at Adelanto Switching Station. 

3. Agreement terminates on: (i) June 15, 2027; (ii) the date Riverside interconnects at Adelanto Switching Station; or (iii) 5-year's notice by LADWP. 

4. Agreement terminates on: (i) termination of LADWP's rights to the Northern Transmission System; or (ii) termination of the IPP Additional Capacity Agreement. 
Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in San Onofre Nuclear Generating Station Units 2 and 3; or (iii) unacceptable FERC 

5' modification. 
6. Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in the Boulder Canyon Project (Hoover); or (iii) unacceptable FERC modification. 

7. Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in the lntermountain Power Project; or (iii) unacceptable FERC modification. 

8. Agreement terminates on: (I) six months notice by Riverside; (ii) termination of Riverside's interest in the Palo Verde Nuclear Generating Station; or (iii) unacceptable FERC modification. 



Appendix A 
Trans Bay Cable, LLC 

Transmission ~ntitlements 

Trans Bav Cable Proiect Facilities 

Trans Bav Cable LLC (TBC) will develop, finance and construct a high voltage, 
direct current transmission line of approximatelv fifty-five miles in length and associated 
facilities to establish a direct connection between Pacific Gas and Electric Companv's 
{PG&E1s) Pittsburg Substation located at a site adiacent to the Citv of Pittsbura 
California in Contra Costa Countv to PG&E1s Potrero Substation within the Citv of San 
Francisco (the Proiect). The transmission line will consist of an approxirnatelv 7,000-ton 
bundled cable consisting of a transmission cable, a fiber optic communications cable 
and a metallic return. The underwater portion of the transmission line will be laid bv a 
ship or barge with special equipment in a single trench underneath San Francisco Bav. 
The remaining length of the transmission line (most likely a few hundred vards at either 
end of the line) will be buried underground, either through directional drilling or laid in a 
trench. In addition, the Proiect will involve the construction of two converter stations 
near each of the PG&E Substations to convert the alternating current received at the 
Pittsburg Substation to direct current and then back to alternating current at the Potrero 
Substation. 

TBC will provide the funding for (i) the development and construction of the 
Proiect, (ii) the acquisition of all needed real propertv and other interests and (iii) the 
reimbursement of the on-going operation and maintenance expenses of the Proiect. In 
return and pursuant to the Operating Memorandum among TBC, the Citv of Pittsburq 
and Pittsburg Power Companv which was accepted for filing bv the Federal Enerav 
Regulatorv Commission (1 12 FERC 7 61,095, order arantina clarification, 114 FERC Q 
61,031), TBC will be granted 100% of the Entitlements to the transmission capacity 
created bv the Proiect and all financial benefits associated with the Entitlements. In 
accordance with the TCA and the TO Tariff, TBC will transfer the Entitlements created 
bv the Proiect to IS0 Operational Control at the time the Proiect enters service. 



PG&E APPENDIX B 

List of Encumbrances on Lines and Facilities, and Entitlements Bein ? Placed Under IS0 Operational Control (per TCA Appendix A1 & A2) 

(Includes only those where PG&E is a service provider) 

Abbreviations Used: CDWR = California Department of Water Resources 
SCE = Southern California Edison Company 
SDG&E = San Diego Gas & Electric Company 
SMUD = Sacramento Municipal Utility District 
TANC = Transmission Agency of Northern California 
WAPA = Western Area Power Administration 

- 
Ref. 
# 

- 
1. 

- 
2. 

Entities 

Bay Area Rapid 
Transit 

CDWR 

CDWR 

Dynegy Power 
Services 

Contract I Rate 
Schedule # 

Service Agreement 
Nos. 42 and 43 to 
FERC Electric Tariff, 
First Revised Volume 
No. 12 

Comprehensive 
Agreement - PG&E 
Rate Schedule FERC 
No. 77 
Etiwanda Power Plant 
Generation Exchange 
- PG&E Rate 
Schedule FERC No. 

w 
Control Area 
Transmission 
Agreement - PG&E 
Rate Schedule FERC 
No. 224 

Nature of 
Contract 

Network 
Integration 
Transmission 
Service 
Agreement and 
Network 
Operating 
Agreement - OAT 
Interconnection 
and Transmission 

Power exchanges 

Transmission and 
various other 
services 

Related Losses 

on 5 years 
notice 

Terminated 
12/31/01. 
PG&E filing of 
FERC 
termination 
pending 
submittal& 

C E W  

The treatment of current rights, including scheduling priorities, relating to the listed Encumbrances are set forth 
in the operating instructions submitted by the PTO in accordance with the IS0 Tariff and the TCA. 



DOE 
Laboratories, 
WAPA 

Ref. I Entities 

Midway-Sunset 
Co-Generation 

Minnesota 
Methane 

Nature of 

Modesto Irrigation 
District 

Termination 

NCPA, CSC, 
CDWR 

Path 15 Operating 
l nstructions 
Settlement, 
Revision 1 - 
Various, see 
FERC Docket No. 
ERHWfl1Z38- 
OOQ# 

Power Exchange 

Contract I Rate 
Schedule # 

PG&EiWAPAIDOE-SF 
10/30/98 Settlement 
Agreement - PG&E 
Rate Schedule FERC 
No. 147 - - - 
u 
Cogeneration Project 
Special Facilities - 
PG&E Rate Schedule 
FERC No. I82 
Service Agreement No. 
1, under FERC Electric 
Tariff, First Revised 
Volume No. 12 
Interconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 116 
Castle Rock-Lakeville 
CoTenancy Agreement 
- PG&E Rate 
Schedule FERC No. 
139 
Exhibit B-1 to this 
Appendix B to the TCA 

Control Area 
Transmission Service 
Agreement - PG&E 
Rate Schedule FERC 
No. 186 

Contract 

Transmission 
Service 

Interconnection, 
transmission 

Firm Point-to- 
Point 
Transmission 
Service - OAT 
Interconnection, 
transmission, 
power sales 

Transmission 
facilities 
maintenance 

Implements 
curtailment 
priorities 
consistent with 
various Existing 
Transmission 
Contracts. 
Establishes Path 
15 Facilitator role 
for PG&E. 
Transmission and 
various other 
services 

Evergreen, or 1 
year notice 
after 1/1/2015 

2$3#?w3m 
reauest by 
PG&E after 
1/1/05, subiect 
to FERC 
acceptance. 

Terminated 
3/1/2000, 
PG&E filing of 
FERC 
termination 
pending 
submittal+ 

lzwAM&w 

Comments 

Effective 1011 196 

Power sales are 
coordination 
sales - voluntary 
spot sales 



Ref. 
# 

4471 2 

4-51 3 

$&I 4 

%I 5 

a 1  6 

a 1  7 

a 1  8 

&I 9 

2220 

Entities 

Puget Sound 
Power & Light 

San Francisco 
(City and County 
09 

Santa Clara (City 
09 

SCE, SDG&E 

SCE, Montana 
Power Nevada 
Power, Sierra 
Pacific 

Shelter Cove 

Sierra Pacific 

SMUD 

SMUD 

Contract I Rate 
Schedule # 

Capacity and Energy 
Exchange - PG&E 
Rate Schedule FERC 
No. 140 

lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 114 
Mokelumne Settlement 
and Grizzly 
Development 
Agreement - PG&E 
Service Agreement No. 
20 under FERC 
Electric Tariff Sixth 
Revised Volume No. 5 
Calif. Companies 
Pacific lntertie 
Agreement - PG&E 
Rate Schedule FERC 
No. 38 
WSCC Unscheduled 
Flow Mitigation Plan - 
PG&E Rate Schedule 
FERC No. 221 

lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 198 
lnterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 72 
l nterconnection 
Agreement - PG&E 
Rate Schedule FERC 
No. 136 
EHV Transmission 
Agreement - PG&E 
Rate Schedule FERC 
No. 37 

Nature of 
Contract 

Power exchanges 

Interconnection, 
transmission and 
supplemental 
power sales 
Transmission, 
power sales 

Transmission 
service 

Operation of 
control facilities to 
mitigate loop 
flows 

Distribution 

lnterconnection 
and support 
services 

lnterconnection 
and transmission 
services 

Transmission 

Termination 

Terminates on 
5 vears' 
advance notice. - 

Evergreen, or 
on notice 

Evergreen, or 3 
years notice 

Terminated 
111 12005 
(appeal 
pending) 

Comments 

Power sales are 
Firm Partial 
Requirements 

Both entitlement 
and 
encumbrance. 

No transmission 
services 
provided, but 
classifuy as an 
entitlement since 
loop flow is 
reduced or an 
encumbrance if 
PG&E is w t x m  
asked to cut. 
Effective 811 5/96 



Transmission 
Agreement - PG&E 
Rate Schedule FERC 

Ref. 
# 

I 1 No. 91 
a 2 2 1  SMUD I Slab Creek 

Transmission 
Agreement - PG&E 
Rate Schedule FERC 
No. 88 

Entities Contract 1 Rate 
Schedule # 

2523. 

Participants& 
WAPA 

(TANCj and other 
COTP 

- PG&E   ate 
Schedule FERC No. 
229446 - 

S 2 4 .  

Service / South of 
Tesla Principles - 
PGE& Rate Schedule 
FERC No. 143 

Owners Coordinated 
Operations Agreement 

Z 2 5 ,  

Turlock Irrigation lnterconnection 
District I Agreement - PG&E 

(TANCj and other 
COTP 
Participants 

~ i t e  Schedule FERC 
No. 213 

COTP lnterconnection 
Rate Schedule - 
PG&E Rate Schedule 

TANC 

Nature of 
Contract 

FERC No. 144 
Midway Transmission 

Transmission 

Transmission 

Transmission 
system 
coordination, 
curtailment 
sharing, rights 
allocation, 
scheduling. 
lnterconnection 

Transmission, 
curtailment 
priority mitigation, 
replacement 
power 

Interconnection, 
transmissionT 
w 

Termination 

No notice of 
termination 
filed with FERC 

No notice of 
termination 
filed with FERC 

1/1/2043, 
two years' 
notice. or 
earlier if other 
agreements 
terminate 

Upon 
termination of 
COTP 

Same as the 
COTP Interim 
Participation 
Agreement, 
subject to 
exception 
4/1/2008. 
subject to 
exception 

Comments 

- - 
Qfx?mkWm 
entitlement and 
encumbrance 

Includes use of PG&E1s DC lntertie or PDCl for prespecified mitigation of curtailments over Path 15. 



Vernon (City of) 

WAPA 

Transmission Service 
Exchange Agreement 
- PG&E Rate 
Schedule FERC No. 
148 

San Luis Unit - 
Contract No. 2207A - 
PG&E Rate Schedule 
FERC No. 227 

Transmission 
serv ice 

Transmission 

7/31/2007, or 
by extension to 
1211 512042 

Both entitlement 
and 
encumbrance. 
PG&E swap of 
DC Line rights 
for Vernon's 
COTP rights 



Entities 

WAPA 

Contract I Rate 
Schedule # 

New Melones - 
Contract No. 8-07-20- 
PO004 - PG&E Rate 
Schedule FERC No. 60 

Nature of 
Contract 

Transmission 

Termination Comments 

Per WAPA, 
commercial 
operation date 
for New Melones 
was 611 182 

Lien Mortgage 

The lien of the First and Refunding Mortgage dated December 1, 1920 between PG&E and BNY 
Western Trust Company, as trustee, as amended and supplemented and in effect of the date hereof 
(the "PG&E Mortgage"). The transfer of Operation Control to the IS0 pursuant to this Agreement shall 
in no event be deemed to be a lien or charge on the PG&E Property which would be prior to the lien 
of the PG&E Mortgage; however, no consent of the trustee under the PG&E Mortgage is require to 
consummate the transfer of Operation Control to the IS0 pursuant to this Agreement. 



TCA APPENDIX B: EDISON'S CONTRACT ENCUMBRANCES 

POINT OF RECEIPT- 
DELIVERY 

Devers - Mirage / 
Coachella 230 kV 

Devers - IS0 Grid Take 
Out Point serving 
Banning 
Devers-- Vista 

Hinds - Vincent 

PARTIES DIR. CONTRACT TITLE FERC CONTRACT TERMINATION 
No. 

llD ISCE to /Firm Transmission Service 1268 Ion 3-vear notice 
IID Agreement 

w W €afkr  sf ?2!3?!03 o: 
' #  

Banning To 1995 San Juan Unit 3 Firm 381 Earlier of termination of Banning's 
Banning Transmission Service Agreement interest in San Juan Unit 3 or Banning's - - - 

I I -year notice given after 1/1/03 
Colton ITO Vista 11995 San Juan Unit 3 Firm ~2-6536 I~arl ier of termination of Colton's interest 

I 
- 

l~ransmission Service Agreement 15 lin San Juan Unit 3 or Colton's I-year 
I ]notice given after 1/1/03 

MWD l~i-dir. I~istr ict-~dison 1987 Service and 133&44 l ~ h e  earlier of either (1) the term of 

I llnterchange Agreement Hoover Electric Service Contract 
DE-MS65-86WP39583) ex~ected to be 

. . 19/30/201 7 o r a  five-year notice 
MwD P 1292 11 . . 

50 MW rest of the year. 

Footnotes: 
1. The following is an additional encumbrance that does not fit into the format for existing contract encumbrances. The additional encumbrance is: The lien 

of the Trust Indenture dated as of October 1, 1923, between Edison and Harris Trust and Savings Bank and Pacific-Southwest Trust & Savings Bank 
(D. G. Donovan, successor trustee), as trustees ("the Edison Indenture"). The transfer of control to the IS0 pursuant to this Agreement (i) does not 



require any consent from the trustees under the Edison Indenture, (ii) shall not be deemed to create any lien or charge on the Edison Transmission 
Assets that would be prior to the lien of the Edison Indenture, and (iii) shall not otherwise impair the lien of the Edison Indenture. 

2. The treatment of current rights, including scheduling priorities, relating to the listed Encumbrances are set forth in the operating instructions submitted by 
the PTO in accordance with the IS0 Tariff and the TCA. 



-ransmission Service 
igreement (Eldorado-Vincent) 

Ildorado / Mohave - Lugo LADWP 

inoenkopi - Eldorado USA, APS, 
SRP, NPC, 

LADWP, 

I 

i d .  I~ictorville - Lugo Interconnection 
igreement 

Agreement 

o Amended and Restated 
ildorado Eldorado System Conveyance 

and Co-Tenancy Agreement, 
Eldorado System Conveyance 2 
and Co-Tenancy Agreement, 
Amended and Restated 
Eldorado System Operating 
Agreement 

CDWR has obtained 
for replacement 
transmission service; 
b) CDWR is no longer 
entitled to Reid 
Gardner Unit 4 
output; c) 12/31/2020; 
or, d) Reid Gardner 
Unit 4 is permanently 
retired from service. 
11/20/ ,- 2019 or sooner Edison is required to provide capacity to 
by  mutual agreement LADWP equal to the product of 'LA'S 

Capacity Share and the deemed capacity of 
the transmission system consisting of 
Mohave-Lugo, Mohave-Eldorado, Eldorado- 
Lugo, Eldorado-McCullough, McCullough- 
Victorville lines, and Victorville-Lugo 500 kV 
ltransmission lines. 

!64 15/21/23 Iln the event of a contingency in the Navajo- 
McCullough or ~oenkopi-~ldorado 
transmission lines, Edison and the Navajo 
participants provide each other emergency - - 
lservice transmission rights without a charge. 

7/1/06 [lf Mohave-Eldorado line is curtailed, pro-rata 
back up is provided on ~ohave-LU~O and 
Eldorado-Lugo lines. If Mohave-Lugo is 
curtailed, pro-rata back-up is provided on 
Mohave-Eldorado. Amount of back up 
capacity is up to participant's Mohave 
Capacity Entitlement. For curtailment 
purposes, Capacity Entitlements are: Edison- 
884 MW; LADWP-316 MW; NPC-222 
I MW;SRP-1 58 MW. 



SRP 

I I 

42 I~ead  - Mohave 

44IMead - Rio Hondo k u s a  

I I 

4-5I~ead - Rio Hondo IAzusa 

I I 

4-6I~ead - Vista /colton 

0 

fldorad 
) 

r0 
Jlohave 

I - w  

W& 
fi 

f - w  

f-W 

Eldorado System Conveyance 
and Co-Tenancy Agreement, 
Eldorado System Conveyance 
2 and Co-Tenancy Agreement, 
Amended and Restated 
Eldorado System Operating 
Agreement 

curtailed, line capacity is 
allocated pro rata in 
proportion to the following 
Capacity Entitlements: NPC. 
222 MW; SRP-158 MW; 
LADWP - 0 MW; Edison 
Capacity Entitlement is equa 
to entire capacity of the 
Eldorado-Mead Line Nos. 
1&2 minus NPC Capacity 
Entitlement minus SRP 

Amended and Restated 426 
Agreement for Additional NPC 

Capacity Entitlement. 
Co-terminous with Mohave Project Up to 222 MW of Back-up 
Plant Site Conveyance and Co- transmission service. 

Connection to Mohave Project I l~enancy Agreement I 
Hoover Firm Transmission 1378 l~arl iest of: 12 MW 
Service Agreement 

Service Agreement 

Service Agreement 

Hoover Firm Transmission 
Service Agreement ! 

ganning3 1-year notice given 
l=02, or termination of WAPA I 
l~ervice Contract 
l~arliest of: 18 MW 
Azusa's 1 notice given after 
1/1/02, or termination of Azusa's I 
interest in San Juan #3 
Earliest of: 4 MW 
& k - k m - A z u s a ~  1 -year notice given 
after 1/1/02, or termination of WAPA 
Service Contract 
Earliest of: 3 MW 
c k h k a - C o l t o n ~  I -year notice given 
after 1/1/02, or termination of WAPA 
Service Contract 



I 

~ ( ~ e a d  - Laguna Bell 

l g l ~ e a d  - Mountain Center 

Palo Verde - Devers ADWP 

atpalo Verde - Sylmar 
19.1 I 
22I~ylmar - Devers ILADWP 

SDG&E 
Valley - Serrano 

Service Agreement 

Service Agreement 

:-W l ~ i r m  Transmission Service 

3i-dir. Exchange Agreement I 

. . 
-1 80 day notice 
bv Riverside or termination of WAPP ! 
Service Contract 

207 26 MW 
kmkakUpon  mutual agreement or 
termination of Hoover Power Sales 
Agreement 

131 7/1/21 or on 10 years notice 10 MW 

21 9 

4AI3WKEarliest of (i) in-service of 
DPV#2 line. (ii) the in-service date 01 
anv other new transmission line 
connectina Palo Verde to Devers in 
which LADWP has obtained an 
ownership interest or entitlement, (iii) 
the date DPV#I is permanently 
removed from service, (iv) 4 years 
after CPUC approval to transfer 
DPV#2 rights of way to LADWP or 
[v) 12 months notice bv LADWP. 

3i-dir 

3i-Dir. 

Exchange Agreement 

Mutual Assistance Transmission 
Agreement 

21 9 

174 

When DPV#I is removed from 
service, or if DPV#2 is built, the date 
DPV#2 is removed from service 
On 2034 or sooner by agreement of 
the parties. 

368 MW 

In the event of a 
contingency in the Palo 
Verde-Devers, Palo 
Verde-North Gila- 



Imperial Valley 
transmission lines, 
participants to share 
the available capacity 
based on 
predetermined 
operating procedures 
set out in an operating 

24 
2. 

Midway - Vincent 500 kV PG&E N-S California Companies Pacific 
lntertie Agreement 

40 
(38- PG&E; 
20-SDG&E) 

713 1 107 
bulletin. 
633 MW 



POINT OF RECEIPT- 
DELIVERY 

25 Midway - SONGS 
a.1 

28 Midway - Vincent 500 kV 
15.1 

29 Midway - SONGS 7 
3Q Midway - Laguna Bell 'il 

321 pacific AC 500 kV lntertie 

LADWP 

c€kwR 

Vernon 

cnnlln 

LADWP 

DIR. CONTRACT TITLE 

N-S 

California Companies Pacific 
lntertie Agreement 

California Companies Pacific 
lntertie Agreement 

Bi-dir. 

S-N California Companies Pacific 
lntertie Agreement 

Exchange Agreement 

Bi-dir. Edison-Vernon Firm Transmission 
Service Agreement 

Bi-dir. Exchange Agreement 

FERC No. CONTRACT TERMINATION CONTRACT 
AMOUNT 

40 713 1 107 161 MW 

20- SDG&E) 
272 Earlier of: term of PG&E 60 MW until 

Transmission Agreement, or 12/29/42 1/1/00. 60MW 

20-SDG&E) 
21 9 

- 
(50 yrs). . . . . after 1 2/31 107 39 s w  

21 9 5/31/25 or Pacific AC lntertie 320 MW 
Aqreement termination on 7-31-2007 

3?7 - 
cA%3hf4 

I E 

113 4.2&w34 2xsd44 

5/31/25 or Pacific AC lntertie 
Agreement termination on 7-31-2007 

320 MW 



i SONGS - Vista 

/ictorville/Lugo - Midway 

/ictorville/Lugo - Vista 

/ictorville/Lugo - Rio 
iondo 

/ictorville/Lugo - IS0 Grid 
-ake Out Point serving 
3anning 

/ictorville/Lugo - Vista 

iiverside 

3i-QiLH 

To Vista 

To Rio 
iondo 

r0 
3anning 

To Vista 

SONGS 2 & 3 Firm Transmission 
Service Agreement 

-Firm 
rransmission Service Agreement 
Victorville/Lugo-Midway) 
ntermountain Power Project Firm 
rransmission Service ~greement 

WNGS Firm Transmission Service 
igreement 

WNGS Firm Transmission Service 
\greement 

WNGS Firm Transmission Service 
igreement 

FERC 
No. 

393 

CONTRACT TERMINATION CONTRACl 
AMOUNT 

A 3  Dnr 1- 4 2 M W W  

339 Fkt 
%vised 

sewice1 80 dav notice bv Riverside 
or SONGS Participation termination 
Earlier of: five-year notice by MSR, 
or life of Mead-Adelanto 500 kV 
l~ransmission Project 

391 

373 

*Banning's I-year notice given 
after 1/1/02, or termination of 
PVNGS entitlement. or termination 

3 Dnr 1- 1156 M W W  

)79 

sewke 180 dav notice by 
Riverside or IPP Participation 
termination 
Earliest of: 

. . 
, 

Azusa's 1-year notice given after 
1/1/02, termination of PVNGS 
entitlement, or termination of 

*Colton's lIyear notice given after 
1/1/02, or termination of PVNGS 
entitlement, or termination of 
PVNGS ~artici~ation. 

4MW 

PVNGS participation. 
Earliest of: 

I62 

3 MW 

of PVNGS participafon. 
Earliest of: 3 MW 



~rville/Lugo - Vista 

43  Victorville/Lugo -Laguna Vernon 
E. Bell 

l.4- 4lefWR 
Bell 

45 Victorville/Lugo - IS0 Grid Banning 
37. Take Out Point serving 

Banning 

Agreement 

3i-dir. Victorville-Lugo Firm Transmission 
Service 

1sefw.k 
3i-dir. l~y lmar Firm Transmission Service 

. . -Earliest 
of: Riverside's I-vear notice 
given after 1/1/02, or 
termination of PVNGS 
entitlement, or termination of 
PVNGS warticiwation. 

160 Terminates with permanent 
removal of Mead-Adelanto 
from service 

w w 

Banning's I -year 
notice given after 111102, or 
termination of Bannings 



B. Hondo 

Q Sylmar - Rio Hondo 
@. 

PARTIES DIR. CONTRACT TITLE FERC CONTRACT TERMINATION CONTRACT 
No. AMOUNT 

Azusa to Rio Pasadena FTS 374 Earliest of ageemwM 14 MW 

l ~ a n  Juan #3. 
Pasadena FTS 363 [~arl iest of ageemwM 18 MW 

&mkwk+wAzusa1s I -year 
notice given after 1/1/02, or 
termination of ownership in 

1995 San Juan Unit 3 FTS Agreement 

notice given after 1/1/02~ or 
termination of ownership in 
l ~ a n  Juan #3. 
I Earlier of: termination of 1- 
Azusa's interest in San Juan 
Unit #3 or Azusa's I -year 
notice given after 111102 7 - 

7 



POINT OF RECEIPT- 
DELIVERY 

jylmar - Goodrich 

jylmar - Vista 

jylmar - Midway 

jylmar - Laguna Bell 

lernon 

lernon 

ii-dir. 

ii-dir. 

ii-dir. 

jylmar - SONGS SDG&E To 
SDG&E 

t 

jylmar - SONGS SDG&E To 
Sylmar 

jylmar - Mead IPG&E /TO 

Interconnection and 
Transmission Agreement 

Sylmar Firm Transmission 
Service Agreement 

Edison-Vernon Firm 
Transmission Service 
4greement 

Edison-Vernon Firm 
Transmission Service 
4greement 

responsible for delivery of 
up to 15 MW of Azusa 
Hydro Energy to Pasadena 
!at ~ o o d r i c k -  

1 ~arl iest of: a w e t w & @ l 3  MW - 
&m&a-&wColton's 1- 
year notice given after 
1/1/02. or termination of 
Idaho service contract. I 

!72 Termination of Vernon 193 MW until 1/1/00, 93MW 
COTP owners hi^ after 12/31/07 

-6OMW - 
@Q-y+Termination of 
Vernon COTP 
Ownershiw 

California Companies Pacific 40 713 1107 100 MW 
lntertie Agreement (38-PG&E; 20- 

SDG&E) 
California Companies Pacific 40 713 1/07 105 MW 
lntertie Agreement (38-PG&E; 20- - 

SDG&E) 
13/'21mn 4-20mN 

cwltfa& Revhd 
W E d i s o n -  256 713 1107 Up to 200 MW of FTS. 
PG&E Transmission Agreement lRwk4  

12-22 



I 

62I~alectric Vincent 

WAPA 1 ~ i-dir .  1 Lease of Two 230-kV Transmission 
l~ ines  Between Hoover Power Plant 
and Mead Substation 

To Amended and Restated CDWR 
Vincent Devil Canyon Power Plant Additional 

Facilities and Firm Transmission 
Service Agreement 

50 Mojave Siphon (Vista) - CDWR To CDWR Mojave Siphon 
Vincent Vincent Additional Facilities 

and Firm Transmission 
Service Agreement 

Cn\AIE) k3-QsO 

51 Blythe - Cibola, & - APS 
Dn?rhlnccnm- 
TO APS Load 4 m n n r l n r l F i r m  

304 913012017 or upon 3-years' notice Entire capacity 
bv WAPA: WAPA entitled to renew leased to WAPA. 
through life of Hoover. 

12 1 Life of Plant 120 MW 

342 Life of Plant 28 MW 

%wised 
348 W Upon 3-year notice by APS, or 10 Presently 42u 



68. 

FERC 
NO. 

Fbvksd 

CONTRACT TERMINATION 

year notice by Edison 

POINT OF 
RECEIPT-DELIVERY 

Ehrenberg (lh&ikm 

CONTRACT 
AMOUNT 

MW, 7 MW max. 

DIR. PARTIES CONTRACT TITLE 

Transmission Service (Blythe 



CONTRACT 
NUMBER 

81 -034 

79-01 6 

79-017 

CONTRACT NAME 

APPENDIX 8.2 

SDG&E's List of Contract Encumbrances1/2 

Mutual Assistance 
Transmission Agreement 

SONGS Participation 
Agreement 

IIDSDG&E Interconnection 
and Exchange Agreement 

OTHER I FERC 
PARTIES I NO. 

IID, APS, Edison I 
CONTRACT 

TERMINATION 

4/12/2034 or sooner by 
mutual agreement of 
the parties. 

None 

June 24,2051 
(schedule pertaining to 
emergency 
capacitylenergy 
services is expected to 
be terminated upon 
execution by IlD of the 
ISO's Control Area 
Agreement). 

FACILITYIPATH, AMOUNT OF SERVICE 

In the event of a contingency in the Palo Verde-Devers, 
Palo Verde-North Gila-Imperial Valley transmission 
lines, participants to share the available capacity based 
on predetermined operating procedures set out in a 
separate operating bulletin. 
SDG&ESs share of SONGS switchyard with termination 
of its 230 kV transmission lines: 
- San Luis Rey-Tstf, (3 lines) 

- Talega (2 lines) 

Should a contingency occur due to loss or interruption 
of generating or transmission capabilities on either 
party's electric system, IID and SDG&E to provide each 
other emergency capacity and energy without charge. 

' An additional encumbrance pertaining to Local Furnishing Bonds that does not fit into the format for existing contract encumbrances is set forth 
at pages SDG&E App. B-1 through 8-3 hereof. 

* An additional encumbrance pertaining to SDG&E's lien of Mortgage and Deed of Trust that does not fit into the format for existing contract 
encumbrances is set forth at page SDG&E App. 8-4 hereof. 



and Exchange Agreement 

81-005 Palo Verde-North Gila Line 
ANPP High Voltage Switchyard 
lnterconnection Agreement 

System Participation 
Agreement 

78-007 I CFESDGBE Interconnection 

System Participation 
Agreement 

between SDGBE-City of 
Escondido for the Rincon 
lndian Reservation 

CFE 

SRP, El Paso, 
SCE, SCPPA 

12 month notice I Should a contingency occur due to loss or interruption 

- 

(schedule pertaining to 
emergency 
capacitylenergy 
services is expected to 
be terminated upon 
execution by IID of the 
ISO's Control Area 
Agreement). 
July 31, 2031 

July 31, 2031 

of generating or transmission capabilities on either 
party's electric system, CFE and SDGBE to provide 
each other emergency capacity and energy. 

In the event that the capacity of the ANPP Switchyard is 
insufficient to accommodate all requests, the rights of 
the ANPP Switchyard Participants shall take precedence 

June 24,2051 

in the following percentages of operating capacity: 
- 

SDGBE -- 85.64%; and IID - 14.36%. 
SDGBE, APS, and IID schedule power and energy over 

in all allocations. 
SDGBE and IID schedule power and energy over the 
California Transmission System for their respective 
accounts at the Yuma (North Gila) 500kV Switchyard for 
delivery to the 500 kV breaker yard of the Imperial Valley 

I the Arizona Transmission Svstem for their res~ective 
accounts at the Palo Verde Switchyard for delkery at 
the Yuma (North Gila) 500 kV Switchyard in the 

- -. - - - - - - - -  

tekinated effective I prices to the Citv of Escondido for re&%to the United 
Aareement to be 

following percentages of operating capacity: APS - 
11%; SDGBE = gS76.220/0; IID -= 20=/0. 
Obliaates SDGBE to sell and deliver electricitv at stated 

upon FERC acceptance 
of Notice of 
Termination. 

states lndian ~ e h i c e s  at the Rincon lndian Reservation. 
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Availability - A measure of time a Transmission FaeMyLine Circuit under IS0 

Operational Control is capable of providing service, whether or not it actually is in 

service. 

Availability Measures - Th" ('P""""C"! Fxrlcd &&agesw 

f w e A w H k W i t h i n  each Voltaae Class in a calendar vear: 1) the averaae Forced 

~ u t a a e " ~ ~ )  frequency for all Transmission Line C i r c u i t s w c  pGx&w-a . . 

w1 2) the averaae accumulated Forced ~ u t a a e ( ' ~ ~ )  duration for onlv 

those Transmission Line Circuits with Forced ~ u t a a e s ( ' ~ ~ ) .  and 3) the proportion of 
(IMS) Transmission Line Circuits with no Forced Outaaes . 

Availability Measure Targets - The Availability performance goals jointlv established by 

the IS0 and a PTO for that PTO's Transmission Facilities. 

w w  --- . . . .  . . 

-#wew,,,,,,,,,.,,.,,,,,: !?I t w c  i- no 
. . 

A -  nr /3\ thn T 
1 V 1  \&I LI'" I 

A term followed by the  superscript "(IMS)" denotes a term which has a special, unique 
definition in this Appendix& 



Forced ~ u t a u e ' ~ ~ ~ )  -An event that occurs when a Transmission Facilitv is in an 

Outaae(lMS' condition for which there is no Scheduled Outaae(lMS' request in effect. 

'C'31SO Transmission Maintenance Standards - S 

. .. 
-The Maintenance standards set forth in this Appendix C. 

Maintenance - Maintenance as used herein, unless otherwise noted, encompasses 

inspection, assessment, maintenance, repair and replacement activities performed with 

respect to Transmission Facilities. 

Maintenance Practices - A  confidential description of methods used by a PTO. and 

adopted bv the ISO. for the Maintenance of that PTO1s Transmission Facilities. 

Maintenance Procedures - Documents developed bv the Transmission Maintenance 

Coordination Committee A CC 
. .  . 

*for use bv the IS0 and the PTOs to 
facilitate compliance with the IS0 Transmission Maintenance Standards. We 

C n W  
V" 

deww&These documents shall serve as auidelines onlv. 

~ u t a q e ( ' ~ ~ '  - Any interruption of the flow of power in a Transmission Line Circuit 

between any terminals under IS0 Operational Control. 

PTO - A Participating 
. . 

TO as defined in Appendix D of the - - 
Transmission Control Agreement. 

Scheduled o u t a g e  - The removal from service of a-Transmission 
. . 

. . 
m F a c i l i t i e s  in accordance 



with the requirements of Section 7.1 of the Transmission Control Agreement and the 

applicable provisions of the IS0 Tariff and IS0 Protocols. 

. .  . 
a s t a t i o n  - Tvpe of 
Transmission Facilitv used for such purposes-su& as line termination, voltage 

transformation, voltage conversion, stabilization, or switching. 

Transmission Facilities - All equipment and components transferred bv a PTO to the 

IS0 for Operational Control, pursuant to the Transmission Control Agreement, such as 

overhead and underground transmission lines, Stations, and 7 
ecppwmtassociated facilities. 

Transmission Line Circuit - The continuous set of transmission conductors, under the 

IS0 Operational Control, located primarily outside of a Station, and apparatus 

terminating at interrupting devices, which would be isolated from the transmission 

system following a fault on such equipment. 

Transmission Maintenance Coordination Committee YTMCC'I) - The committee 

described in Section 7 of this Appendix C. 

Voltage Class - The voltage to which operating, performance, and 

-Maintenance characteristics are referenced. Voltage Classes are defined 

as follows: 



Voltage Class 
69 kV 
115 kV 
230 kV 
345 kV 
500 kV 

HVDC 

Ranne of Nominal Voltage 
570  kV 
110-161 kV 
200 - 230 kV 
280 - 345 kV 
500 kV 

HVDC 

Capitalized terms, not expresslv defined above. are used consistentlv with the 

definitions provided in the Transmission Control Aareement and the IS0 Tariff. 

2. INTRODUCTION 

, V -This Appendix C delineates the IS0 

Transmission Maintenance Standards and has been developed through a lengthy 

consensus building effort involving (nrnl.~., f W  



-initiallv the IS0 Maintenance Standards Task Force. and 

currentlv the TMCC. 

Flexibility in establishing these IS0 Transmission Maintenance Standards is implicit in 

the goal of optimizing Maintenance across a system characterized by diverse 

environmental and climatic conditions, terrain, equipment, and design practices. To 

provide for flexibility while ensuring the reasonableness of each PTO1s approach to 

Maintenance, k a c h  PTO will prepare its own Maintenance Practices that shall be 

consistent with the requirements of these IS0 Transmission Maintenance Standards 

s f r \ l l n r l n r l .  The effectiveness of each PTO's 

Maintenance Practices will be gauged through Availability performance 

monitoring s y s t e m ~ 3 \ k d q t e q & n F .  Each PTO's adherence to its 

Maintenance Practices will be assessed through w. Each ?TO'S 



p b w w w - a n  IS0 review. 

-In developina these IS0 Transmission Maintenance Standards 

4zskfwe, both the IS0 Maintenance Standards Task Force and TMCC determined 

that it is impractical k&bdSQ-to develop andlor impose on the FWsPTOs a single 
. . 

uniform set of -prescriptive practices delineating 
. . 

 conditions or time-based schedules for various Maintenance activities that 

account for the myriad ofequipment, - operating conditions, and environmental 

conditions within the IS0 gw4Controlled Grid. For this reason, h t h e s e  IS0 
. . 

Transmission Maintenance Standards provide S 
h DTn n DTn D r e  . - .  . . 

. .  . 
-requirements for the PTOs in preparina their respective Maintenance 

Practices. 

2.1. OBJECTIVE 

This Appendix C provides for a hiuh aualitv. safe. and reliable IS0 Controlled Grid by 

meetinu the following obiectives: 

Ensurina that the Availabilitv performance levels inherent to the Transmission - 

Facilities are maintained, 

Restorinu Availabilitv to the levels inherent to the Transmission Facilities when - - 

degradation has occurred, 

Economicallv extending the useful life of the Transmission Facilities while - - 

maintainina inherent levels of Availabilitv. and 

Achievina the aforementioned obiectives at a minimum reasonable total cost for - - 

Maintenance with the intent of minimizina customer impacts. 



2.2. AVAILABILITY 

IS0 0 . . .  . . . .  . . . .  . 

c DTA'e T 

txh4+Q$ontrolled Grid reliability is a function of a complex set of variables, including 

the accessibility of alternative 1 . .  . 

-paths to serve Load, Generatina Unit availabilitv. Load forecastina and 

resource plannina: speed. sophistication and coordination of protection svstems; and 
. .  . 

the Availability of Transmission Line C i r c u i t s c  
. . .  

owned bv the PTOs. Availabilitv Measures have 

been chosen as the principal determinant of each PTO's 0 
Maintenance Skwbdseffectiveness. 

When using Availability Measures as a -gauge of Maintenance 

a&+meyeffectiveness, several things must be  considered to avoid 
. . 

misinterpreting performance.- 

D&a.gesw- Availability is 

a function of several variables. includina Transmission Facility Maintenance. initial 

design. extreme exDosure. capital improvements. and improvements in restoration 

practices. These factors should be taken into account when assessing Availabilitv 

Measures and Maintenance effectiveness. It is important to consider that Maintenance 

is one of manv variables that impact chanaes in Availabilitv. For example. certain 

Forced Outaaes(lMS) that impact Availabilitv mav be due to events that aenerally cannot 
. . 

be controlled by Maintenance.-zc t t  - i n  . . .  



If Availabilitv Measures are either improvina or declinina, it is important to investiaate 

the cause(s) and anv trends that are causina chanae before drawina conclusions. If 

Maintenance is being performed, bv a PTO consistent with Good Utility Practice, 

increasing Maintenance activities by a significant order W w  not result in a 

corresponding increase in Availability and if Maintenance is not performed consistent 

with Good Utilitv Practice. Availabilitv mav decline. Thus, while Maintenance is 

important to enwingensure Availability, &a&kunless a PTO fails to perform 

Maintenance on a basis consistent with Good Utilitv Practice, sianificant increases in 

Maintenance activities will aenerallv not lead to substantial improvements in 

Faa+tty-Availability and associated @IS0 Controlled Grid reliability. 

A variety of techniques can be used to monitor -Maintenance 

effectiveness. However, techniques that do not account for random variations in 

processes have severe limitations in that they may yield inconsistent andlor erroneous 

assessments of -Maintenance effectiveness. To account for 

randomlchance variations while enabling monitoring for shifts and trends* 

p k m x w e ,  control charts have been widely accepted muT?i+Fifff3F 
. . 

-.eand utilized. Control charts are statistically- based graphs 

which illustrate both an expected range of performance for a particular process based 

on historical data, and discrete measures of recent performance. The relative positions 

of these discrete measures of recent performance and their relationship to the expected 
. . .  . 

range of performance are used to gauge -6- 

. . ~ W w  - W w  



-Maintenance effectiveness. 

q&em%To enhance the use of Availabilitv Measures as a gauge of Maintenance 

~ f f e c t i v e n e s s ,  it vmsk - necessary to exclude certain €%&agew- 
. . 

L n i t h c r t v p e s  of 0utaaes(IMS). These 

excluded ~ u t a ~ e s " ~ ~ ) .  as set forth in more detail in Section 4.1.3 of this Appendix C. 

are: 

Scheduled outagesw; . Outaaes'lMS' classified as "Not a Forced Outaae" in the Maintenance Procedures; - - 

Forced outagesw caused by events originating outside the PTO's system; &01: - 

Forced outagesw demonstrated to have been caused by earthquakes. 

Additionally, as described in Section 4.1.2 of this Appendix C. the Forced Outage (1~s) 

duration used to calculate the Availabilitv control charts has been capped at 72 hours 

so that excessively long Forced do not skew the data as to detract from the 

meaningfulness and interpretation of the control charts for accumulated Forced 

duration. This is not to say that an excessively long Forced ~ u t a ~ e " ~ ~ '  is 

not a concern. Rather, such Forced 0 ~ t a ~ e s " ~ ~ ' s h o u l d  be investigated to assess the 

reasons for their extended duration. 

. . 
T k n E s t a b I i s h i n a  Availabilitv Measures requires each 

PTO to use &separate control charts for each Voltage ClassaxWTQ. Existing 

Forced Outage'lMS' data contains significant differences in the Availability- 

between Voltage Classes and between PTOs. These differences may be attributable to 

factors such as the uniqueness of operating environments, Transmission Facility 

designs, and PTO operating policies. -- of the cause of 



Wthese differences, review of the Forced data makes it eminently 

apparent that y i f f e r e n c e s  are such that no single set of control chart 

parameters for a particular Voltage Class could be applied to all PTOs. 

Three types of control charts -are utilized to provide a complete 

representation of historical Availability pxkmwxeMeasures, and to provide a 

benchmark against which future p&mamxAvailabilitv Measures can be gauged. The 

three types of control charts for each PTO and Voltage Class are: 

The annual average Forced ~ u t a ~ e " ~ ~ '  frequency for all Transmission Line Circuits; 

The annual average accumulated Forced 0utage(lMS' duration for those 

Transmission Line Circuits which experience Forced ~ u t a g e s " ~ ~ ' ;  and 

The annual proportion of Transmission Line Circuits that experienced no Forced 
(IMS) Outages . 

These three control charts 4viItassist the IS0 and WQkPTOs in assessing the 

-Maintenance effectiveness of each Voltage GksesCIass over time. To 

accommodate this process on a cumulative basis, data areis - made available to the IS0 

by each PTO at the beginning of aeach new calendar year to assess 

e#be-past calendar years. 

2.3. MAINTENANCE DOCUMENTATION REQUIREMENTS 

Two specific requirements regarding Maintenance documentation lwe-4wware 
incorporated into Wthese IS0 Transmission Maintenance Standards. First, these 

standards require that each PTO develop and submit a description of its Maintenance 
n e  /DTA 
vv ,, , - -Practices) to the ISO. Second, these standards require 

that each PTO taakbktretain Maintenance records as set forth in Section 6.1 of this 

Apoendix C and make those records available to the IS0 as set forth in the 



Maintenance Procedures, in order to demonstrate compliance with each element of its 

WQ-Maintenance Practices. 

2.4. AVAILABILITY DATA STANDARDS 

To facilitate processing &Forced data for the Availability pa%wewe 
. . 

-Measures, and to enable consistent and equitable interpretation of 

PTO Maintenance records by the ISO, these standards address the need for data 

recording and reporting. The +S€km-*TMCC has 

also developed standardized formats for transmitting Forced 0utage'lMS) data to the IS0 

for the Availability 0 . . 
Measures. These standard formats 

. . . . . . 
are ).. !% \rrl+kln. /,- ?TG1s 

s p r o v i d e d  in the 

Maintenance Procedures. To facilitate review of the data bv the ISO. the TMCC has 

developed a standard Availabilitv Measures reporting system 

-detailed in the Maintenance Procedures and in Section 4 of 

this A~pendix C. This system will provide for consistent gathering of information that 
. . .  can be used as the basis for r\n+lml-rlnrr CF Tr- . . 



-analvzing Availabilitv Measures trends. 



3. -FACILITIES COVERED BY W-IZTHESE IS0 TRANSMISSION 
MAINTENANCE STANDARDS 

The IS0 Transmission Maintenance Standards set forth in this Appendix C shall apply 

to all Transmission Facilities. Each PTO shall maintain its Transmission Facilities in 

accordance with its Maintenance Practices as adopted bv the IS0 in accordance with 

these IS0 Transmission Maintenance Standards. 

4. AVAILABILITY STANMRBMEASURES 



I .  CALCULATION OF AVAILABILITY MEASURES FOR INDIVIDUAL 
TRANSMISSION LINE CIRCUITS 

4.1 . I  FREQUENCY AND DURATION 

The calculation of the Availability Measures will be performed utilizing Forced 

0utage(lMS' data through December 31gt - of each calendar year. Separate Forced 

0utage(lMS' frequency and accumulated Forced duration Availability 

Measures shall be calculated as follows for each Transmission Line Circuit under IS0 

Operational Control within each Voltage Class. The calculations shall be performed 

annually for each of the Transmission Line Circuits utilizing all appropriate Forced 

outagew data for the calendar year in question. 

Forced ~ u t a q e ( ' ~ ~ )  Frequency: 

The Forced 0utage(lMS' frequency ( f * )  of the fh Transmission Line Circuit shall equal 

the total number of Forced 0 ~ t a g e s " ~ ~ ' t h a t  occurred on the i' Transmission Line 

Circuit during the calendar year 3:. - - See Notes 1 and 2. 

NOTES: 

1. Multiple momentary Forced 0~tages"~')on the same Transmission Line Circuit in the span of a single 
minute shall be treated as a single Forced 0utage(IMS) with a duration of one minute. When the 
operation of a Transmission Line Circuit is restored following a Forced ~utage( '~ ' )  and the 
Transmission Line Circuit remains operational for a period exceeding one minute, i.e., 61 seconds or 
more, followed by another Forced ~uta$e( '~ ' ' ,  then these should be counted as two Forced 

Multiple Forced outages( ')occurring as a result of a single event should be handled as 
multiple Forced ~u ta~es( '~ ' )on ly  if subsequent operation of the Transmission Line Circuit between 
events exceeds one minute. Otherwise they shall be considered one continuous Forced 

2. If a Transmission Line Circuit, e.g., a new Transmission Line Circuit, is only in service for a portion of 
a calendaryear, the Forced 0utage(IMS) frequency and accumulated duration data shall be treated as 
if the Transmission Line Circuit had been in service for the entire calendar year, i.e., the Forced 
0~tage"~')data for that Transmission Line Circuit shall be handled the same as those for any other 
Transmission Line Circuit. 



Accumulated Forced ~ u t a a e ( ' ~ ~ '  Duration: 

The accumulated Forced Outage(lMS' duration in minutes shall be calculated as follows 

for each of the Transmission Line Circuits having a Forced 0utage(lMS' frequency (h) 
greater than zero for the calendar year :k:: 

f i k  

d i k  = Oijk  

where 

dik = accumulated duration of Forced ~ u t a g e s " ~ ~ '  (total number of Forced 

0utage(lMS' minutes) for the i'hz~ransmission Line Circuit having a Forced 

0utage(lMS' frequency (fik) greater than zero for the calendar year k:. 

fik = Forced ~ u t a g e " ~ ~ '  frequency as defined above for calendar year 3:. - - 

o~k  = duration in minutes of the 3th Forced 0utage(lMS' which occurred during 

the ikthz - calendar year for the Yhz - Transmission Line Circuit. See Notes 1 

and 2. 

The durations of extended Forced 0utages(lMS' shall be capped as described in Section 

4 .L.L. 3 3 "P- sf ~~~d .I .2 of this Appendix C for the 

purposes of calculating the Availability Measures . In addition, certain types of 

events/0utagesW shall be excluded from the calculations of the Availability Measures 

as described in Section 4.22  "E-.I .3 of this Appendix C. 

If a PTO makes changes to its Transmission Line Circuit identification, configuration, or 

Forced 0utage'lMS'data reporting schemes, the PTO shall notify the IS0 at the time of 

the change. In its annual report to the ISO, the PTO shall provide recommendations 

regarding if and how the Availability Measures and Availability Measure Targets should 

be modified to ensure U t h e y u  remain consistent with the modified Transmission 

Line Circuit identification or Forced ~ u t a g e " ~ ~ '  data reporting scheme, and #wHky(2) 

provide an appropriate gauge of p&wmmeAvailabilitv. 



4.1 2. CAPPING FORCED  OUTAGE"^') DURATIONS 

The dumtbwsduration of indkkk4each ' Forced ~ ~ u t a a e ~ ~ ~ ~ '  which 

-exceeds 72 hours (4320 minutes) shall &be capped at 4320 minutes for the 

purpose of calculating the accumulated Forced 0utage(lMS' duration. 

4.1.3. EXCLUDED OUTAGES (IMS) 

The following types of events/OutagesW shall be excluded from the calculation of the 

Availability Measures and the Availability Measure Targets: 

Scheduled O u t a g e s 0  
. . d W  , 

~ u t a a e s ( ' ~ ~ )  classified as "Not a Forced Outage" in the Maintenance Procedures. - - 

Forced ~ u t a a e s " ~ ~ )  which: 41) were caused by events outside the PTO1s system 

including ikese0utagesW which originate in other TO systems, other electric utility 

systems, or customer equipment, &&2) ~ u t a ~ e s ( ' ~ ~ ) w h i c h  can 

be demonstrated to have been caused by earthquakes. 

4.2. AVAILABILITY MEASURE TARGETS 

The Availability Measure Targets described herein shall be phased in over a period of 

five calendar years beginning on the -date a Transmission Owner 

becomes a PTO in accordance with the provisions of the Transmission Control 

Aareement. The adequacy of each PTO's Availability -Measures shall be 
. . 

monitored through the use of c h a r t s q s  r- 
. .. v. These charts, called control charts as shown in Figure 

4&+4.2. l ,  are defined by a horizontal axis with a scale of calendar years and a vertical 



axis with a scale describing the expected range of magnitudes of the index in question. 

Annual performance indices shall be plotted on these charts and a series of tests may 

then be performed to assess the stability of annual performance, shifts in performance 

and longer =term performance trends. 

Control charts for each of the following indices shall be developed and utilized to 

monitor Availability -Measures for each Voltage Class within each PTO's 

system: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---A Annual performance Index 

98 99 00 01 02 03 04 05 06 07 

Year 

Figure A?IA.2.1 Sample Control Chart 

UCL 
UWL 

CL 

LWL 

LCL 

lndex 1 : Annual Average Forced ~ u t a ~ e ' ' ~ ~ )  Frequency for All Transmission 

Line Circuits. 

lndex 2: Annual Average Accumulated Forced 0utage(IMS) Duration for those 
(IMS) Transmission Line Circuits with Forced Outages . 

lndex 3: Annual Proportion of Transmission Line Circuits with No Forced 
(IMS) Outages . 



The control charts incorporate a center control line (CL), upper and lower control limits 

(UCL and LCL, respectively), and upper and lower warning limits (UWL and LWL, 

respectively). The CL represents the average annual historical performance for a 

period prior to the current calendar year. The UCL and LCL define a range of expected 

performance extending above and below the CL. For the annual proportion of 

Transmission Line Circuits with no Forced ~ u t a ~ e s ' ' ~ ~ ) ,  the limits are based on 

standard control chart techniques for binomial proportion data. For the other two 

indices, bootstrap resampling techniques are used to determine empirical UCL and LCL 

at 99.75% and 0.25% percentile values, respectively, for means from the historical 

data. The bootstrap procedure is described in Section 4324.2.2 of this A~pendix C. 

Similarly, the UWL and LWL define a range of performance intending to cover the 

percentiles from 2.5% to 97.5%. The bootstrap algorithm is also used to determine 

these values. Thus, the UCL and LCL will contain about 99.5% of resampling means 

from the Voltage Class of interest. UWL and LWL will contain about 95% of the 

resampling means. These limits coincide with the usual choices for control charts when 

the means are approximately normal. Bootstrap estimation procedures are used here 

since the sampling means do not follow the Nwwa4normal distribution model. The 

bootstrap estimation procedures ensure consistent control chart limits by using a 

starting base number ("seed") for #& - random number generator. Accuracy or 

reduced variances in the control chart limits are attained by using the average control 

chart limits generated from applying ten repetitions or cycles of the bootstrap sampling 

method. Collectively, the CL, UCL, LCL, UWL and LWL provide reference values for 

use in evaluating performance as described in Section 4-3-34.2.3 of this Appendix C. 

For the special case where there is a Voltage Class with only one Transmission Line 

Circuit, individual and moving range control charts should be used for lndex 1 and 2. 

The method used herein for calculating lndex 3 is not applicable for those Voltage 

Classes containing less than six Transmission Line Circuits. The Maintenance 

 procedures will be used by the PTOs to calculate lndex 1, 2, or 3 where the 

methods provided herein do not apply. More information on the individual and moving 



range control charts can be found in the user manuals of the statistical software 

recommended by the lb466TMCC and approved by the IS0 Governing Board for use in 

creating the control charts . 

4.2.1. CALCULATIONS OF ANNUAL AVAILABILITY MEASURES INDICES 
FOR INDIVIDUAL VOLTAGE CLASSES 

Separate annual Availability -Measures indices shall be calculated for each 
. . .  

Voltage Class and each PTO as described below kuti l izing the 

calculations discussed in Section 424.1 of this Appendix C. 

Annual Averaae Forced Frequency for All Transmission Line Circuits (Index 1): 

where 

Fw,k = 

Nk = 

fik = 

frequency index for the Voltage Class, vc, (units = Forced Outages (1~s) 

/Transmission Line Circuit). The frequency index equals the average (mean) 

number of Forced ~ u t a ~ e s ( ' ~ ~ ) f o r  all Transmission Line Circuits within a 

Voltage Class for the calendar year Ikl. 

number of Transmission Line Circuits in Voltage Class in calendar year Ik:. 

See Note 2, Section 4244.1 .I of this Appendix C. 

frequency of Forced Outages(lMS) for the "h~ransmission - - Line Circuit as 

calculated in accordance with Section 4244.1 .I of this A~pendix C for 

calendar year :kl. 



Annual Averane Accumulated Forced Duration for those Transmission Line 
Circuits with Forced ~ u t a n e d ' ~ ~ )  (Index 2): 

where 

Dvc,k = 

No,k = 

dik = 

duration index for the Voltage Class (units = minutesrrransmission Line 

Circuit). The duration index equals the average accumulated duration of 

Forced for all Transmission Line Circuits within a Voltage Class 

which experienced Forced during the calendar year 3:. - - 

number of Transmission Line Circuits in the Voltage Class for which the 

Forced 0utage(lMS' frequency Availability Measure (fk) as calculated in 

accordance with Section 4-244.1 .I of this Appendix C is greater than zero for 

the calendar year Ik:. See Note 2, Section 4244 .1  .I of this Apoendix C. 

accumulated duration of Forced Outages(lMS' for the - :Ph - ~~ransmiss ion  Line 

Circuit having a Forced Outage (IMS) frequency Availability Measure (fk) 

greater than zero for calendar year Ik: as calculated in accordance with 

Section 4,2,1,4.1.1 of this Appendix C. 

Annual Proportion of Transmission Line Circuits with No Forced ~ u t a n e s ( ' ~ ~ )  (Index 3): 

where 

Pvc,k = 

Nk = 

No,k = 

index for the proportion of Transmission Line Circuits for the Voltage Class 

with no Forced for the calendar year :k:. - - 

number of Transmission Line Circuits in Voltage Class for calendar year ffk:. 

See Note 2, Section 4244.1  .I of this Apeendix C. 

number of Transmission Line Circuits in the Voltage Class for which the 

Forced frequency Availability Measure (f*) as calculated in 

accordance with Section 4244.1.1 of this Appendix C is greater than zero for 

the calendar year :kL. See Note 2, Section 4244.1  . I  of this Aependix C. 



4.2.2. DEVELOPMENT OF LIMITS FOR CONTROL CHARTS 

The CL, UCL, LCL, UWL and LWL for the three control charts (Annual Average Forced 

0utage(lMS' Frequency for All Transmission Line Circuitsi; Annual Average 

Accumulated Forced ~ u t a g e " ~ ~ '  Duration for those Transmission Line Circuits with 

Forced ~ u t a g e s " ~ ~ ' ~ ;  and Annual Proportion of Transmission Line Circuits with No 

Forced ~ u t a ~ e s " ~ ~ ' )  on which the annual Availability pMwwweMeasures indices are 

to be plotted shall be calculated as described below. The CL, UCL, LCL, UWL and 

LWL for each of the three control charts shall be determined using continuously 

recorded Forced ~ u t a g e " ~ ~ '  data for the ten calendar year period immediately 

preceding the +SQ+pe&ewkk++date a 

Transmission Owner becomes a PTO in accordance with the provisions of the 

Transmission Control Aareement. 

In the event that a PTO does not have reliable, continuously recorded Forced 

~ u t a g e " ~ ~ '  data for this 10 calendar year period, Utem PTO may determine the 

control chart limits using data for a shorter period. However, if data for a shorter period 

are to be used, Utem PTO shall prepare a brief report to the IS0 providing reasonable 

justification for this modification. This report shall be submitted to the IS0 p twd~  

, , ,-within 3Og days after the date a TO becomes a P T O b  

accordance with the provisions of the Transmission Control Aareement. 

The IS0 shall periodically review the control chart limits and 

-recommend ap~ropriate modifications to each PTO in accordance with 
rle " nf , his Appendix 

C. - - 

4.:.2.?. 4.2.2.1. CENTER CONTROL LINES (CLsl 

The calculation of the CLs for each of the three control charts is similar to the 

calculation of the annual Availability -Measures indices described in Section 



4344.2.1 of this Appendix C except that the time period- - is expanded from a single calendar year to W t e n  calendar 

years, unless a shorter period is justified by #4ea - PTO, for the period immdwMy 
nr , -I mwwhklypreceding the date a TO becomes 

a PTO in accordance with the provisions of the Transmission Control Aareement. To 

account for this change, a count of Transmission Line Circuit years is included in the 

equations as shown below to enable derivation of CLs which represent average 

performance during a multi-year period. 

CL for Annual Averaae Transmission Line Circuit Forced ~ u t a g e " ~ ~ )  Freauencv 

where 

CLhC = center control line value for the Forced Outage(lMS) frequencies for each of 

the Transmission Line Circuits in the Voltage Class for YY" calendar years 

prior to the +SC O w ,  c: -date a TO becomes a PTO. 

= number of calendar years prior to the 'C" (c: M a t e  a 

TO becomes a PTOj for which the PTO has reliable, continuously recorded 

Forced data. Y=10 is preferred. 

CL for Annual Average Accumulated Forced 0utage(IMS) Duration for those 
Transmission Line Circuits with Forced ~utages('~') 

where 

CLdvc = center control line value for accumulated Forced ~ u t a ~ e " ~ ~ )  duration for 

each of the Transmission Line Circuits in the Voltage Class for Y'Y calendar 

years prior to the 'C" (c: W d a t e  a TO becomes a PTOj in 

which the Forced 0utage(lMS) frequency ( fk) was greater than zero. 



CL for Annual Proportion of Transmission Line Circuits with No Forced ~ u t a ~ e s ( ' ~ ~ )  

where 

CLp, = center control line value for the proportion of Transmission Line Circuits in the 

Voltage Class with no Forced ~ u t a ~ e s " ~ ~ ' f o r  Y'Y" calendar years prior to-#e 

ICA the date a TO becomes a PTO. 

43.2.2.4.2.2.2. UCLs, LCLs, UWLs &AND LWLS 

UCLs, LCLs, UWLs and LWLs for lndex 1 and 2 for Voltage Classes Containing 
Four or More Transmission Line Circuits with Forced ~ u t a g e s ( ' ~ ~ ) f o r  Five or More 
Calendar Years 

The UCLs , UWLs, LWLs, and LCLs for the control charts for each Voltage Class 

containing four or more Transmission Line Circuits with Forced 0utages(lMS) shall be 

determined by bootstrap resampling methods as follows: The available historical data 

for Index 1 and 2 will each be entered into columns.4 Aseed" - is then selected prior to 

beginning the sampling process. The IS0 assigns a number for the "seed" prior to 

each -calendar vear's development of the control charts. The "seed" allows the 

user to start the sampling in the same place and get the same results provided the 

data order hasn't changed. For lndex 1, sampling with replacement will occur for the 

median number of lines--pTransmission Line Circuits per calendar year in a Voltage 

Class for the time period being evaluated. A sample, the size of which is the median 

number of all Transmission Line Circuits for the period being evaluated, is taken from 

the column of actual frequency values for all Transmission Line Circuits. A mean is 

calculated from this sample and the resulting number will be stored in a separate 

column. This process; will be repeated 10,000 times in order to create a column of 

sampling means from the historical &&basedatabase. The column of sampling 

means is then ordered from the smallest to largest means. From this column 

percentiles are determined for a UCLf 499.75), a LCLf 40.25), a UWL (97.5), and a 



LWL (2.5). Thus, for one cycle, the limits are determined by resampling from the 

historical ckh-kwdatabase, calculating statistics of interest, in this case means, and 

then estimating appropriate limits from the resampling means. Ten cycles of this same 

process are necessary to get 1-8m values each of UCLs, LCLs, UWLs, and LWLs. 

The average for the ten values of each limit is taken to provide the UCL, LCL, UWL, 

and LWL values used in analyzing annual performance. The procedure is repeated for 

Index 22, - forming means for the median number of IiffefTransmission Line Circuits with 

Forced ~ u t a ~ e s " ~ ~ )  in this Voltage Class for the time period being evaluated. See 

Bootstrapping - A Nonparametric Approach to Statistical Inference (1 993) by 

Christopher Z. Mooney and Robert D. Duval, Sage Publications with ISBN 0-8039- 

5381-X, and An Introduction to the Bootstrap (1 993) by Bradley Efron and Robert J. 

Tibshirani, Chapman and Hall Publishing with ISBN 0-412-04231-2 for further 

information. 

Consider an example to illustrate how the libe#wpbootstrap procedure works for one 

cycle of the ten required. Assume that a Voltage Class has approximately 20 

Transmission Line Circuits per calendar year with a history of ten calendar years. 

Furthermore, assume that about 15 Transmission Line Circuits per calendar year 

experience Forced outagesw. Therefore, there are 10 x 15 = 150 Forced Outage (1~s) 

durations available for bootstrap sampling. Place these 150 Forced Outage (1~s) 

durations in a column, say "outdur,"- in a specified order . The order is automatically 

provided in the bootstrap algorithm developed by the IS0 and made available to the 

PTO. The bootstrap algorithm will sample 15 rows from "outdur" with replacement. 

That is, any row may, by chance, be sampled more than once. From these 15 values 

determine the sample mean and place this in another column, say "boot". Repeat this 

sampling process 10,000 times adding the new means to "boot". The column "boot" 

now has 10,000 means from samples of size 15 from the original Forced Outage (IMS) 

duration data for this Voltage Class. The next step is to locate the appropriate 

percentiles from these means for use in determining the control chart limits for one 

cycle. This is accomplished by ordering the column "boot" from smallest - =to =largest - 

mean and restoring these ordered means in "boot". The percentiles which are needed 

are 99.75% (UCL), 97.50% (UWL), 2.50% (LWL) and 0.25% (LCL). These are easily 



estimated from the sorted means by finding the associated rows in the column "boot". 

For example, LWL will be estimated as the average of the 250th and 251st rows in 

column "boot". Likewise the other limits will be determined. Of course, the CL is the 

actual mean average for 15 IiffefTransmission Line Circuits over the ten calendar years 

using the formulas in Section 4 .X .  l.A.2.2.1 of this Ap~endix C. This example is for 

one cycle. Nine more cycles of this process will establish the more accurate control 

and warning limits necessary to evaluate a PTO's annual performance. 

UCLs, LCLs, UWLs and LWLs for Index 1 and 2 for All Other Voltage Classes 

When data for less than four Transmission Line Circuits with Forced are 

available per calendar year in a Voltage Class for fewer than five calendar years, an 

exhaustive enumeration of all possible selections with replacement may need to be 

performed. This is because the number of possible samples for bootstrap resampling 

will be less than the aforementioned 10,000 resampling frequency used for Voltage 

Classes containing four or more Transmission Line Circuits with Forced for 

five or more calendar years. For example, if a Voltage Class has only two 

Transmission Line Circuits per calendar year for five calendar years, the data base will 

consist of 2*5 = 10 accumulated Forced durations assuming both 

Transmission Line Circuits experience a m  Forced or more per calendar 

year. Resampling two values from the column of l-QU yields only 10**2 = 100 possible 

means. Thus, bootstrap resampling of 10,000 would over-sample the original data 

10,000/100 = 100 times. 

For the general case, let M = the number of accumulated Forced durations 

(or Forced 0utage(lMS) frequencies) from the historical Elatagasedatabase. If n is the 

median number of Transmission Line Circuits per calendar year, there are M**n = U 

possible enumerated means for this Voltage Class. The procedure to determine the 

appropriate limits for a Voltage Class is to order the column containing " z  - enumerated 

means from smallest to largest means. Then, the UCL, LCL, UWL, and LWL are 

determined from this vector as described above (i.e., at the 99.75, 0.25, 9?-497.5L and 

2,5U - percentiles, respectively). 



UCLs, LCLs, UWLs and LWLs for lndex 3 When Number of I,iffefTransmission 
-is > 125 

According to standard procedures for proportion control charts for velkge 

6hswsVoltage Classes where the median number of IiffefTransmission Line Circuits in 

service is greater than 125 for any given calendar year, the upper and lower control 

chart limits (UCL, LCL, UWL, and LWL) for the kthikaalndar year are determined 

using the normal approximation to the binomial distribution. The formulas are: 

UWL and LWL are calculated by replacing the "3" above witha "2". 

and 

where 

S,Y,,~,~ = standard deviation for the annual proportion of Transmission Line Circuits in 
'i th I1 the Voltage Class with no Forced ~ u t a ~ e s ' ' ~ ~ )  for each f=k )= year of the Y x  

calendar years prior t o - t & & Q Q + ' C "  the date a TO becomes a 

PTO. If LCL or LWL is less than zero, they should be set to zero by default. 

UCLs, LCLs, UWLs and LWLs for lndex 3 when Number of  transmission 
Line Circuits is less than or equal to 125 and greater than or equal to six, 

The UCLs, LCLs, UWLs, and LWLs for the control charts for each -VoItaae 

Class shall be based on exact binomial probabilities for those -VoItaae 

Classes having equal to or more than six , but less than or equal to 125 median 
. . 

*Transmission Line Circuits per calendar year. A customized 

macro and a statistical software package approved by the IS0 creates the proportion 

control charts. The macro determines the control limits and use of the exact binomial or 

the normal approximation to the binomial for computing the control chart limits. This 



macro ensures the UCL and LCL-swtbkw contain about 99.5% and the UWL and LWL 

eiwttah contain about 95% of the binomial distribution. The percentile values of the 

UCL, UWL, LWL, and LCL are respectively 99.75%, 97.5%, 2.5%, and 0.25%. 

The UCL, UWL, LWL, and LCL are calculated using the following formulas: 

UCL = ( XI+ (P2 - P1)/(P3 - PI) )I n 

UWL = ( XI+ (P2 - Pl)I(P3 - PI) )I n 

LWL = ( XI+ (P2 - P1)I(P3 - PI) )I n 

LCL = ( XI+ (Pp - Pl)I(P3 - PI) )I n 

Where 

PI = A cumulative binomial probability that if not -equal to the 
pexxmtkb value is representing the percentile value that is less than and 
closest to the 99.75, 97.50, 2.5, and 0.25 percentile values used 
respectively in the UCL, UWL, LWL, and LCL formulas (e.g., if PI = 
8,240.99529 and is closest to the 99.75 percentile valueaffcl+ixefefflf* 
from the -low side, PI = 8,240.99529 should be used in 
CUCL formula). 

P7 - = A cumulative binomial probabilitv equal to the 0.9975. 0.9750, 0.025! and 
0.0025 values used respectivelv in the UCL. UWL. LWL. and LCL above 
formulas (e.a.. P7 - = 0.9975 in the UCL formula and = 0.025 in the LWL 
formula). 

P3 = A cumulative binomial probability that if not -equal to the 
pexxmtkb value is representing the percentile value that is greater than 
and closest to the 99.75, 97.50, 2.5, and 0.25 percentile values used 
respectively in the UCL, UWL, LWL, and LCL formulas (e.g., if P3 = 
W0.99796 and is closest to the 99.75 percentile value+m&&kmk, 
from the -hiah side, then P3 = &8&0.99796 should be used 
in the UCL formula). 

XI = The number of CiRefTransmission Line Circuits with no whgsForced 
~ u t a a e s " ~ ~ '  associated with the PI cumulative binomial probability values 
used respectively in the UCL, UWL, LWL, and LCL formulas; (e .g .3 i f  PI = 



KPL-0.99529 and represents the ggHfclosest percentile from below the 
99.75 percentile for the case where 19 
Transmission Line Circuits had no 
should be used in the UCL formula). 

n = The median number of WTransmission Line Circuits that are in service in 
a given calendar year. This number remains the same in each of the UCL, 
UWL, LWL, and LCL formulas, 

4.2.3. EVALUATION OF AVAILABILITY MEASURES PERFORMANCE 

The control charts shall be reviewed annually bv the IS0 and PTOs in order to evaluate 

Availability Measures performance. The annual p&wwws+evaluation shall consist of 

an examination of each of the control charts to determine if one or more of the following 

four tests indicate a change in performance. The four tests have been selected to 

enable identification of exceptional performance in an individual calendar year, shifts in 

longer =term performance, and trends in longer zterm performance. 

Tests 

Test 1 : The index value for the current calendar year falls outside the UCL or 

LCL. 

Test 2: At least v l  consecutive annual index values fall above the CL or v2 

consecutive annual index values fall below the CL. The actual values of v l  and v2 

will be output from the bootstrap resampling procedures. The choices for v l  and v2 

are designed to keep the probability of these events less than one percent. 



Table 1. Values of v l  and v2 for Percentiles of the CL in Specified Ranges 

Percentile v l  v2 

35 - 39 10 5 
40 10 6 
41 - 43 9 6 
44 - 46 8 6 
47 - 48 8 7 
49 - 51 7 7 
52 - 53 7 8 
54 - 56 6 8 
57 - 59 6 9 
60 6 10 
61 - 65 5 10 

Thus, for example, if for a particular Voltage Class the percentile of the 

historical CL is 55%, this -Table indicates that the CL is located at the 55 

percentile of all bootstrap means in the "boot" column. From Table 1, vl=6, 

and v2=8. 

Test 3: At least two out of three consecutive annual index values fall outside the 

UWL or LWL on the same side of the CL. 

Test4: Six or more values are consecutively increasing or consecutively 

decreasing. 

Therefore, Test 1 is designed to detect a short ;term change or jump in the average 

level. Tests 2 and 4 are looking for long ;term changes. Test 2 will detect a shift up in 

averages or a shift to a lower level. Test 4 is designed to detect either a trend of 

continuous increase in the average values or continuous decrease. Test 3 is designed 

to assess changes in performance during an intermediate period of three calendar 

years. If Test 3 is satisfied, the evidence is of a decline (or increase) in Availability over 

a three calendar year period. Together the four tests allow the IS0 to monitor the 

avatMhQAvailabilitv performance of a Voltage Class for a PTO. 

If none of these tests bdhtesindicate that a change has occurred, performance shall 

be considered to be stable and consistent with past performance. If one or more of 



these tests indicates a change then Availability performance shall be considered as 

having improved or degraded relative to the performance defined by the control chart. 

Table 4 4 4 . 2 . 1  provides a summary of the performance indications provided by the 

tests. The control chart limits may be updated annually if the last calendar year's 

Availability performance indices did not trigger any of the four tests. If none of the four 

tests are triggered, the new limits will be constructed including the last calendar year's 

data. 

The control chart limits may be modified each year to reflect the number of 

Transmission Line Circuits in service during that calendar year if necessary. However, 

it is suggested that unless the number of WTransmission Line Circuits changes by 

more than 30% from the previous calendar year, the use of the median number of 

WTransmission Line Circuits should continue. Consider an example4tppse; 

supDose after the control chart has been prepared for a Voltage Class, next calendar 

year's data m a r r i v e s  with the number of WTransmission Line Circuits 30% higher 

than the median used in the past. New limits will be generated in order to assess the 

Availability performance for that calendar year. 

For the special case where only one Transmission Line Circuit has a Forced Outage (1~s)  

in a Voltage Class during a calendar year, the assessment process for lndex 2 is as 

fo l lowsAf~ f  - Index 2 for this Transmission Line Circuit does not trigger any of the four 

tests, no further action is necessary. If, however, one or more of the tests are triggered, 

then limits for this Transmission Line Circuit for that calendar year should be 

recalculated based on the historical data for this Transmission Line Circuit alone using 

an individual and moving range control chart. The only test warranted here is Test 1. 

More information on the individual and moving range control charts can be found in the 

user manuals of the statistical software m u s e d  in creating the 

control charts 



Table 4&44.2.1 Performance Indications Provided by Control Chart Tests 

I Performance Status Indicated 
Test by Test Results 

Control Chart 
TY pe Number Results I Improvement I Degradation 

I I 

value is above the UCL 

value is below the LCL when LCL>O 

Annual 

Average 

Forced 

0utage(lMS) 

Frequency 

2 out of 3 values above the UWL 

v l  or more consecutive values above the CL 

v2 or more consecutive values below the CL 4& 

2 out of 3 values below the LWL 

6 consecutive values increasing 

Annual 

Average 

Accumulated 

Forced 

outage@@ 

Duration 

4& 

6 consecutive values decreasing 

value is above the UCL 

value is below the LCL when LCL>O 

4& 

4Z 

4X 

4& 

- 

v l  or more consecutive values above the CL 

v2 or more consecutive values below the CL 

2 out of 3 values above the UWL 

2 out of 3 values below the LWL 

Annual 

Proportion 

of 

Transmission 

Line Circuits 

with No 

Forced 

outages= 

4& 

6 consecutive values increasing 

6 consecutive values decreasing 

value is above the UCL 

4x 

4& 

v2 or more consecutive values below the CL I 

423 

425 

4& 

value is below the LCL when LCL>O 

v l  or more consecutive values above the CL 

4& 

4& 

2 out of 3 values above the UWL 

2 out of 3 values below the LWL 

4& 

6 consecutively increasing values 

6 consecutively decreasing values 

4& 

425 

48 

4x 



43. utm-AVAILABILITY REPORTING 

D T n  tn 

epwkEach PTO shall submit an annual report to the IS0 within 90 davs after the end 

of each calendar vear describina its Availabilitv Measures performance. This annual 

re~or t  shall be based on Forced ~ u t a a e ( ' ~ ~ )  records. All Forced ~ u t a a e ( ' ~ ~ )  records 

shall be submitted bv each PTO to the IS0 and shall include the date, start time, end 

time, affected Transmission Facility, and the probable cause-w&) if 

known. 

5. DT9-MAINTENANCE PRACTICES 

5.1. INTRODUCTION 

TbSQThese IS0 Transmission Maintenance Standards, as they mav be periodicallv 

revised in accordance with S 

. . 
,.. l l l V  -the provisions of the Transmission 

Control Aareement and this Appendix C. and as they mav be clarified bv the 

Maintenance Procedures, shall be followed by each PTO in preparing+w&tm 
D T n  

submittinu. and 

amendina its Maintenance Practices. The Maintenance Practices will provide for 

consideration of the criteria referenced in Section 14.1 of the TCA, including 

facility importance. 



5.2. PREPARATION OF MAINTENANCE PRACTICES 

5.2.1. TRANSMISSION LINE CIRCUIT MAINTENANCE 

. .  . 
As may be appropriate for the specific -Transmission Line 

Circuits under the ISO's Operational Control, theeach PTO's Maintenance Practices 

shall w e s c r i b e  the Maintenance activities for 
. . . . 

*the various attributes listed below: 

5.2.1 .I. OVERHEAD TRANSMISSION LINES 

Patrols and inspections. scheduled and 
unscheduled . . -Conductor and shield wire 
Disconnects/W&-top  switches 
6 

. . *Structure arounds 



. . ~ G u v s / a n c h o r s  
Insulators- 

Tr.llnrfnmulrc 

. . *Ria hts-of-way 
Structures/Foundations 
Vegetation Management - - 

Patrols and inspections. scheduled and unscheduled - - 

CableICable svstems - - 

Cathodic Protection - - 
Fluid pumping facilities - - 
Terminations - - 
Arrestors - - 

Rig hts-of-wav - - 

Splices - - 

Structures/vauIts/manholes - - 
Veaetation Manaaement - - 

5.2.2. STATION MAINTENANCE 



As may be appropriate for the specific ?TC1s 

Stations under the ISO1s Operational Control, %each PTO's Maintenance Practices 

shall -describe Maintenance activities for the various attributes a d  
. . . . 

*listed below: 

Inspections, scheduled and unscheduled 
Batterv systems 
Circuit breakers 
Direct Current transmission com~onents 

-Perimeter fences and aates 
-Station grounds 
~ l n s u l a t o r s / b u s h i n a s / a r r e s t o r s  . . 
-Reactive Dower components 

. . 
-Protective relav svstems 
-Station Service equipment 
~ S t r u c t u r e s / F o u n d a t i o n s  
~ T r a n s f o r m e r s l r e a u l a t o r s  . . 
I e a # s V e a e t a t i o n  Manaaement 

5.2.3. DESCRIPTIONS OF MAINTENANCE PRACTICES 

Each PTO's Maintenance Practices shall include a schedule for any time-based 

Maintenance activities and a description of conditions that will initiate any performance- 

based activities. The -Maintenance Practices shall describe the Maintenance 

methods for each substantial type of component and shall provide any checklistslreport 

forms, which may be required for the activity. Where appropriate, the FIX% 

Maintenance Practices shall provide criteria to be used to assess the condition of a 

Transmission Facility-. Where appropriate, the-flre-ls Maintenance 

Practices shall specify condition assessment criteria and the requisite response to each 

condition as may be appropriate for each specific type of component or feature of the 
. . .  

Transmission ~ F a c i I i t v .  



5.3. REVIEW AND ADOPTION OF MAINTENANCE PRACTICES 

5.3.1. INITIAL ADOPTION OF MAINTENANCE PRACTICES 

&&In coniunction with its application to become a PTO. each prospective PTO shall 

provide tothe IS0 0 . . 
its Wproposed Maintenance Practices 

~ + ! S k e f w h i c h  complv with the reauirements set forth in this Appendix 

C and Section 14.1 of the Transmission Control Aareement. This information shall be 
thn -provide sufficient detail for 

the IS0 to assess the 0 PT9proposed Maintenance 
. . 

P r a c t i c e s s  ? 4 .  ? sf ?T:- 
. . 

-. 

The IS0 shall review the 0 ts ~ S E  5.3.?.? of k 

PTC! -- . -. 

roposed Maintenance Practices and mav provide 

recommendations for an amendment. To the extent there is anv disaareement 

between the IS0 and the prospective PTO reaardina the prospective PTO's proposed 

Maintenance Practices. such disagreement shall be resolved bv the IS0 and 

prospective PTO so that the IS0 and the ~rospective PTO will have adopted 

Maintenance Practices. consistent with the reauirements of this Appendix C and the 
. . 

Transmission Control A g r e e m e n t t  

v1 for the prospective PTO at the 



time that the IS0 assumes Operational Control of the prospective PTO's Transmission 

Facilities. To the extent there are no recommendations, the PTQproposed 
. .  . 

Maintenance Practices will be adopted by the I S 0 0  

. O and the prospective PTO as the Maintenance Practices 

for that prospective PTO. 

5.3.2. AMENDMENTS TO THE MAINTENANCE PRACTICES 

5.3.2.1. -AMENDMENTS PROPOSED BY 
THE IS0 

Each PTO shall have in glace Maintenance Practices that have been adopted by the 

IS0 as set forth in this Appendix C. The IS0 shall periodically review each PTO's 

Maintenance Practices having regard to thethese IS0 Transmission Maintenance 

S t a n d a r d s s s  

tk++w&& and Maintenance Procedures. Following such a review, aff$a#ef: 
. . 

*the IS0 may recommend an amendment &to anv 

PTOk - Maintenance Practicesi by means of a notice delivered in accordance with 
. . 

Section 26.1 of the Transmission Control Agreement. The -PTO 

mav draft amended lanauaae in response to the ISO's recommendation- 
k c 2 2  v P  I= 
I I  U . W . W  A V .  L 

hn nn 2n 7. If the PTO 

exercises its option to draft amended lanauaae to the ISO's proposed amendment. the 

PTO shall so notify the IS0 within 30 days after the receipt of s w k w t k a o t i c e  from 

the ISO. The PTO will provide the IS0 with its proposed amendment languaae in a 

time frame mutuallv aareed upon between the PTO and the ISO. If. after the IS0 

receives the proposed amendment lanauaae from the PTO, the IS0 and the PTO are 



unable to aaree on the lanauaae implementina the IS0 recommendation, then the 

provisions of Section 5.3.3.2 of this Appendix C shall applv. 

m 5.3.2.2. U -AMENDMENTS 
PROPOSED BY A PTO 

Each PTO may provide to the IS0 its own recommendation for an amendment to its 

)-.'+Q= Maintenance Practices, by means of a notice delivered in accordance with 
. . Section 26.1 of the Transmission Control Agreement. Thc 

hn 

5.3.3. DISPOSITION OF RECOMMENDATIONS 

5.3.3.1. If the IS0 ew-PTQmakes a recommendation to amend the 

P-Te-Maintenance Practices of a PTO, as contemplated in Se&wx 5.3.1 s: 

W S e c t i o n  5.3.2.1 of this Appendix C, -hat PTO shall have 30 

dapBusiness Davs to provide a notice to the pursuant to 

Section 26.1 of the Transmission Control Agreement, stating that it does not agree with 
. . 

the recommended a m e n d m e n t t ~ r  

that it intends to draft the lanauaae implementina the amendment. as set forth in 

Section 5.3.2.1 of this Appendix C. If the PTO does not provide such a notice. the 

amendment recommended t G l  psuwa& 
. .  . --* 

-bv the IS0 shall be deemed adopted. 

If a PTO makes a recommendation to amend its own Maintenance Practices. as 

contemplated in Section 5.3.2.2 of this Appendix C. the IS0 shall have 30 Business 

Davs to provide a notice to that PTO. pursuant to Section 26.1 of the Transmission 

Control Aareement. that it does not concur with the recommended amendment. If the 



IS0 does not lsrovide such a notice, then the recommended amendment shall be 

deemed adopted. Notwithstandina the foregoina, if an amendment proposed bv a PTO 

to its own Maintenance Practices meets the objectives of Section 2.1 of this Appendix C 

and is submitted in accordance with the requirements in Section 5.2 of this Appendix C, 

the IS0 shall adopt said amendment. 

If any amendment to a PTO1s Maintenance Practices is adopted. the PTO will specify 

the transition time to implement the adopted amendment so as to ensure the IS0 and 

PTO are clear as to the implementation time frame where Maintenance mav be 

performed under both sets of practices. 

5.3.3.2. If the IS0 or a PTO makes a recommendation to amend ilf 

-Maintenance Practices, and if the IS0 or PTO provides notice within the 30 $ 
n- 

G+iWi+Business Davs specified in Section 5.3.3.1 of this Appendix C that the IS0 or 

PTO does not agree with the recommended amendment, the PTO and the IS0 shall 

make good faith efforts to reach a resolution relating to the recommended amendment. 

If, after such efforts, the PTO and the IS0 cannot reach a resolution, the pre-existing 

PKkMaintenance Practices shall k i ebhxLrema in  in effect. Either Party may, 

however, seek further redress through appropriate processes, including Ute 

discussions at the TMCC and/or the dispute resolution mechanism specified in Section 

15 of the Transmission Control Agreement. 



. .  . . . 
*The PTO may also 

request, during the initial attempts at resolution and at any stage of the redress 

processes, a deferral of the IS0 recommended amendment? and the IS0 shall not 

unreasonably withhold its consent to such a request- Scctkm348 

f&iktk. Following the conclusion of Wanv and all redress processes, the PTO1s 

Maintenance Practices, as M m o d i f i e d ,  if at all, by these processes, shall be 

deemed adopted by the ISO, j 
. .  . 

a & k - W Q a s  the Maintenance Practices for that PTO, pursuant to the implementation 

time frame aareed to between the PTO and the ISO. 

. . 
5 . 333  If the IS0 d e t e r m i n e s o  

that prompt action is required to avoid a substantial risk to szkty-w 

reliability of the IS0 Controlled Grid, it may direct a PTO to implement certain temporary 

-Maintenance activities in a period of less than 30  business Days, by 

issuing an advisory to the PTO to that effect, by way of a notice delivered in accordance 

with Section 26.1 of the Transmission Control Agreement. Any 

~ a d v i s o ~  issued pursuant to this Section 5.3.3.3 shall specify why 

implementation solely under Se&b&&&3Sections 5.3.3.1 and 5.3.3.2 of this 

Appendix C is not sufficient to avoid a substantial risk to sfetyw-reliability of the IS0 

Controlled Grid, including, where a substantial risk is not imminent or clearly imminent, 

why prompt action is nevertheless required. -The I = IS0 shall consult 

with the relevant PTO before issuing a -Maintenance advisory. 

Upon receiving such an advisory, a PTO shall implement the temporary 

wakWwwMaintenance activities in question, as of the date specified by the IS0 in 

its advisory, unless the PTO provides a notice to the ISO, in accordance with Section 

26.1 of the Transmission Control Agreement, that the PTO is unable to implement the 

temporary mhtewneMaintenance activities as specified. Even if the PTO provides 



such a notice, the PTO shall use its best efforts to implement the temporary 

-Maintenance activities as fully as possible. All 

padxeMaintenance advisories shall cease to have effect b-90 &ysBusiness Days 

after issuance #by the IS0 or on such earlier petwidate as the IS0 provides in its 

n o t i c e . 0  

&ys Anv Maintenance advisories required to remain in effect bevond 90 Business 

Davs shall require a recommendation process pursuant to Section !%%%25.3.3.1 or 

Section M 5 . 3 . 3 . 2  of this Appendixz. - 

5.4. QUALIFICATIONS OF PERSONNEL 

All Maintenance of Transmission Facil it ies+mh4bEC1e 7 shall be 

performed by persons who, by reason of training, experience and instruction, are 

qualified to perform the task. 

6. MAINTENANCE RECORD KEEPING AND REPORTING 

PTO Mshal l  maintain and provide to the IS0 records of its Maintenance 

activities- in accordance with this Section M 6  of this Appendix C. 



1 A n  . . . . .  . .. 
6.1. PTO MAINTENANCE RECORD KEEPING 

The PTO s- r e s  . . 

Wmin imum record retention period for Transmission Facilities subiect to time based 

scheduled intervals shall be the desianated Maintenance PTSs 

~ c v c l e  plus two vears. The minimum record retention period for all other 

Transmission Facility Maintenance activities identified bythe ?TC? 

F h r o u a h  inspection. assessment. diaanostic or another process shall 

be a minimum of 2 years after the date completed. 

€a&A - PTO1s twp&e~ Maintenance records shall, at a minimum, t&H$ytk 

. . . . . . . . -include 

the: 1) responsible person: 2) Maintenance date; 3) Transmission Facility: 4) findinas (if 

any): 5) prioritv ratina (if any): and 6) description of Maintenance activity performed. 



6.2. PTO MAINTENANCE REPORTING 

T r T  . . a) Each PTO will submit a Standardized 

Maintenance Report as outlined in the Maintenance Procedures. The IS0 will accept, 

at the PTO's option. a Standardized Maintenance Re~or t  in either electronic or paper 

form. 

* p 

If h a  - PTO mainhws retains records in a manner that includes additional information, 

such records may be submitted in that manner. 



Each PTO shall provide to the IS0 Maintenance records as described in Section 6.1 

and as set forth in the Maintenance Procedures. 

6.3. IS0 VISIT TO PTO'S TRANSMISSION FACILITIES 

The IS0 may visit Transmission Facilities in accordance with Section 18.3 of the 

Transmission Control Agreement, to determine if the Maintenance Practices are being 

followed bv a PTO. 

Thn DTn 

7. IS0 AND TRANSMISSION MAINTENANCE COORDINATION COMMITTEE 

The IS0 shall- establish and -convene a Transmission 
. . 

Maintenance Coordination Committee C L T M C C ) .  The 

TMCC shall develop and. if necessarv. revise the Maintenance Procedures. including 

conveying informationT to and seeking input from eikef-PTOs and other interested 

stakeholders regarding 0 



-these Maintenance Procedures and anv proposed 

amendments or revision thereto. The TMCC will also make recommendations on the 

IS0 Transmission Maintenance Standards and anv proposed revisions or amendments 

thereto. The TMCC will convev information to and seek input from the PTOs and other 

interested stakeholders on these IS0 Transmission Maintenance Standards and anv 

proposed revisions or amendments thereto. The TMCC will also perform anv other 

functions assianed in this Appendix C. 

Although the role of the Transmission Maintenance Coordination Committee is advisory 

in nature, the IS0 will strive to achieve a consensus among committee members& 
fie 
W W )  

8. REVISION OF IS0 TRANSMISSION MAINTENANCE STANDARDS AND 
MAINTENANCE PROCEDURES 

8.1 REVISIONS TO IS0 TRANSMISSION MAINTENANCE STANDARDS 

The ISO, FK%PTOs, or any interested stakeholder may submit proposals to amend or 

revise ikethese IS0 Transmission Maintenance Standards. -4 
. . 

proposals shall be initiallv submitted to the 

-TMCC for review in accordance with I 1  . - 1 

+ Dn- his Appendix C. 

A a  revisions eftketo these IS0 Transmission Maintenance Standards shall be 
. . 

*made 

onlv upon recommendation bv the TMCC and onlv in accordance with the provisions 

and reauirements of the Transmission Control Aareement and this Appendix C. 

8.2 REVISIONS TO AND DEVIATIONS FROM MAINTENANCE 
PROCEDURES 



The IS0 or anv PTO mav submit proposals to the TMCC to amend or revise the 

Maintenance Procedures. Anv deviations from the Maintenance Procedures should be 

held to a minimum and will be negotiated between the IS0 and the affected PTO. 

9. 9?-----INCENTIVES AND PENALTIES - - 

9.1 DEVELOPMENT OF A FORMAL PROGRAM 

The TMCC shall periodicallv investiaate and report to the IS0 on the appropriateness of 

a formal proaram of incentives and penalties associated with Availabilitv Measures. 

Should the TMCC ever recommend that the IS0 adopt a formal program of incentive 

and penalties. the formal proaram will onlv be adopted as set forth in Section 9.2 of this 

Appendix C. 

9.2 ADOPTION OF A FORMAL PROGRAM 

Any formal prouram of incentives and penalties dabwjbadopted bv the IS0 in 

connection with matters covered in Section 14 of the Transmission Control Aareement 

or this AppendixC, shall be established only 1) with respect to Availabilitv Measures: 2) - - 

upon recommendation of the TMCC as set forth in Section 9.1 of this Appendix C: 3) bv 

express incor~oration into this Appendix C in accordance with the provisions of the 

Transmission Control A g r e e m e n t w T Z  P:- 
CCDP 

I 

cC=!3C-; and 4) upon approval bv the FERC. Nothing in this Appendix C shall be 

construed as waivinu or limitina in anv way the r i ~ h t  of anv party or PTO to oppose or 

protest any formal sroaram of incentives and penalties filed. proposed or adopted bv 

the IS0 and/or FERC or anv portion thereof. 



9.3 IMPOSITION OF PENALTIES IN THE ABSENCE OF A FORMAL 
PROGRAM 

In the absence of a formal proaram of incentives and penalties. the IS0 mav seek 

FERC permission for the imposition of specific penalties on a PTO on a case-by-case 

basis in the event that the relevant PTO 1) exhibits sianificant dearadation trends in 

Availabilitv performance due to Maintenance, or 2) is grosslv or willfullv negligent with 

reaard to Maintenance. 

9.4 NO WAIVER 

Nothing in this Appendix2 - shall be construed as waiving the rights of t h e u  PTO to 

oppose or protest any incentive, penalty or sanction proposed by the IS0 to the FERC* 

the approval bv FERC of anv specific penaltv or sanction, or the specific imposition by 

the IS0 of any FERC- approved penalty or sanction on the PTO. 

9.5 LIMITATIONS ON APPLlCABlLlN TO NEW PTOS 

For a new PTO. the Availabilitv Measures svstem needs to be used and updated during 

a five calendar vear phase in period, as set forth in Section 4.2 of this Appendix C, to 

be considered in connection with anv formal proaram of incentives and penalties 

associated with Availabilitv Measures. 

1P, - &COMPLIANCE WITH OTHER REGULATlONSlLAWS 

Each PTO shall maintain h a n d  the IS0 shall operate Transmission Facilities #a4-a+e 

w i n  accordance with Good Utility Practice, 

sound engineering judgment, the guidelines as outlined in the Transmission Control 

Agreement, and all other applicable -lawsT and regulations, I2 



10.1 SAFETY 

W E a c h  PTO shall take proper care to ensure the 

safety of personneli and the public in performing these-Maintenance duties-ad-tM 

W. The IS0 shall operate  transmission Facilities in a manner bv4kb-k 

compatible with the priority of -ty. T k  PT'Z 

Shndadssafetv. In the event there is conflict between Wsafety and reliability, the 

jurisdictional agency regulations for safety shall take precedence. 

I 1 L D I S P U T E  RESOLUTION - - 

Any dqxhsdispute between the IS0 and &PTO 0 . . 

m s r e l a t i n a  to matters 

covered in this Appendix C shall be subiect to the provisions of the Transmission 

Control Agreement includina the dispute resolution provisions set forth therein. 



SONGS 2&3 REQUIREMENTS FOR OFFSITE 
POWER SUPPLY OPERABILITY 

Revised as of October 10,2006 

1. OVERVIEW 

The preferred source of electrical power for the San Onofre Nuclear Generating Station 
[SONGS) electrical loads (safety-related and wnwkty-non-safety-related) is the offsite 
power supply or 230 kV grid. The offsite power supply is sometimes referred to as the 
preferred power supply in the applicable regulatory documents. 

The p o f f s i t e  power supply is Wconsidered "Operable" with 
respect to the SONGS Operating License and Technical Specifications when it pfewcks 
can provide sufficient capacity and capability to supplv electrical loads needed to safely 
shut down the reactor and &mitigate certain specified accident scenarios. Vbk+thk 

The offsite power supply is considered ~ l n o p e r a b l e "  with respect to the - 
SONGS Operating License and Technical Specifications, if it is degraded to the point 
that it cannot provide sufficient capacity and capability to supply electrical loads 
needed to safelv shut down the reactor and to mitigate the effects of an accident at 
SONGS. 

It is a necessary condition of the SONGS Operating License and Technical 
Specifications that the offsite power supply be Operable at all times. If the offsite 
power ~ s u p p l v  is declared Inoperable, action must be taken to shut down an 
online SONGS unit(s) and, for an offline unit, to suspend activities as required by the 
SONGS Operating License and Technical Specifications. ?kc 

Rikm level of degradation that would result in inoperabilitv can be caused by an 
unstable offsite power system, or any condition which renders the offsite power supply 
unavailable to safely shutdown the units or to supply emergency electrical loads. 

Since accident scenarios for which the SONGS plant is designed can result in a unit 
trip, it is imperative that W m t r i p  not impair the operability of the offsite power 



~ s u p p I v .  If both SONGS units are online and one unit trips (due to an accident or 
otherwise), the non-tripped unit will provide local voltage support to the SONGS 
switchyard, and 230 kV system voltage will remain within the required range. In cases 
where one SONGS unit is online and one unit offline, the offsite power supply must be 
sufficiently robust to survive a trip of the online unit and meet the SONGS voltage 
requirements in the post-trip condition. A dual unit trip is not the limiting condition 
since a plant accident is not postulated simultaneous with a dual unit trip. 

System Operating perocedures (see Reference 9 below) and programs shall be in 
place to ensure that various system operating conditions (generating unit outages, line 
outages, system loads, spinning reserve, etc.), including multiple contingency events, 
are evaluated and understood, such that impaired or potentially degraded grid 
conditions are recognized, assessed and communicated to the SONGS Control Room 

The SONGS switchyard is made up of the Southern California Edison Companv (SCE) 
switchyard and the San Dieqo Gas & Electric Company (SDG&E) switchyard. Unless 
specifically stated otherwise, SONGS switchyard requirements contained in this 
document apply to both the SCE switchyard and the SDG&E switchyard. 

II REQUIREMENTS --L 

Note*: - This section identifies the operational requirements for the SONGS offsite power 
supply. These requirements are part of the SONGS design basis and licensing basis. 
Failure to meet these requirements may render the offsite power supply Inoperable, thus 
requiring the operating SONGS unit(s) to shutdown. Failure to meet these requirements 
must be irwwdW+communicated to SCE and the SONGS Control Room for 
operability determination- as soon as practicable, but in anv case, within one hour. 
Changes in the operation of the transmission network that conflict with these 
requirements fequir+must have prior approval by SCE. 

Note*: - Specific requirements, procedures, operating bulletins, division orders, and analysis 
that support or provide the basis for the specific operational requirements may be revised 
periodically subject to prior approval of the affected parties. 

1 .- Nine transmission lines into the SONGS switchyard are normally in service.- Any 
increase or decrease in the number of lines into the SONGS switchyard requires 
prior approval -of SCE.- (Reference 7 below) 

No line may be removed from service for greater than 30 days without 
prior notification to SCE. -At least two independent transmission lines (one from 



SCE and one from SDG&E) between the transmission network (grid) and 
SONGS switchyard shall be in service at all times. (References 1, 2, 3, 4, 7, 8 
below) 

With both San Onofre units off-line, the SONGS offsite power source shall be 
capable of providing 158 MW and 96 MVAR to 4h+Qw$eSONGS for normal 
operation and for shutting down the units during plant Design Basis Accident 
(DBA) conditions.- (References 9, 10 below) 

The minimum grid voltage at the SONGS switchyard shall be maintained at or 
above 218 kV.- In the event of a system disturbance that can cause the voltage 
to dip below 218 kV, including the trip of a SONGS unit, the grid voltage shall 
recover to 21 8 kV or above within 2.5 seconds.- (References 9, 10, 12, 13, 18 
below) 

The following initiating events shall not result in the loss of grid stability or 
availability: 

a. s. The loss of a Skdhd%+SONGS Unit (with the other unit 
already offline), or 

b.- The loss of any generating unit on the SCE and SDG&E grids, or 

c.- The loss of any major transmission circuit or intertie on the SCE 
and SDG&E grids, or 

d.- The loss of any large load or block of load (e.g., due to a bus section 
outage) on the SCE and SDG&E grids. 

-(References 2, 3, 4, 8 below) 

5.- The maximum grid voltage at the SONGS switchyard shall be maintained at or 
below Z % - E k V . -  (References 10, 1 1, 18 below) 

6.- The normal operating voltage of the SONGS switchyard shall be maintained at 
kV.- The SONGS switchyard voltage shall not exceed 232 kV unless 

required to preserve transmission network integrity. -(References 10, 1 I, 18 
below) 

7.- The Xlimiting conditions for SONGS offsite power O SUP PI^ operability are 
defined as follows: 

1. One SONGS unit is off- line, and 

2. One of the critical line (s) outages, in GCC Operating Procedure, OP-13: 
SONGS Voltage (reference 19) occurs-, and 



3. VAR flows north and south of SONGS are above the threshold levels for the 
existing combined SCE and SDG&E import level as defined by the 
nomoqrams referenced w i n  the GCC Operating Procedure-, OP- 
13: SONGS Voltage-. 

. . 
- 

Based on these nomoarams and SONGS offline unit's status, whenever limiting 
conditions I and 2, as set forth in this Requirement 7, occur, the IS0 (or the SCE 
Grid Control Center (SCE GCC), as directed by the ISO) shall, as soon as 
practicable but, in anv case, within one hour of the event, perform an evaluation of 
system conditions to determine whether or not the SONGS offsite power supply 
remains Operable as defined herein. If the SONGS offsite power supplv is 
Inoperable or cannot be determined to be Operable as defined herein, the IS0 (or 
the SCE GCC, as directed by the ISO) shall notify the SONGS Control Room 
immediately of entry into the event. Subsequent to notification, SONGS Control 
Room WshaII  declare the offsite -power SUPP~V Inoperable (in 
anticipation of losing the second SONGS unit) and WshaII  declare the time period 
within which the on-line unit will have to initiate shutdown if conditions are not 
corrected.- The time period willshall be within 1 to 24 hours, based on the SONGS 
plant and equipment conditions. 



In order to ensure the continued ability to meet the 3 limiting conditions identified 
above in this Requirement 7, the following six requirements (a-f) must be met: 

a. Systems studies shall be performed and updated based on changing - 
grid conditions (load growth, etc.) to identify critical conditions+&+as 

that could render the offsite power supply Inoperable. 
Tkc . . . 

3.b. Procedures and programs shall be in effect to ensure that the 
SONGS Control Room is iwm4eMynotif ied as soon as practicable . . 
but, in anv case, within one hour of -an event that 
renders the offsite power supplv Inoperable. 

!LC. Grid conditions that are more severe with respect to SONGS 
switchyard voltage, or are otherwise unanalyzed, shall render the offsite 
power supply Inoperable. Thc S W S  C- 

4 .  Auditable records of current system studies shall be made 
available to SCE as needed to demonstrate compliance with regulatory 
requirements.- Study results, including revisions and updates, shall be 
formally transmitted to SCE. 

4% Study results and conclusions shall be assessed at least annually and 
updated, if needed, based on changing grid conditions.- Results of the 
annual assessments shall be formally transmitted to 
President Nuclear Engineering and Technical Services, San Onofre 
Nuclear Generating Station. (References 1, 2, 19, and 21 below) 

f, System studies shall consider the interconnections between SCE, 
SDG&E, and other utilities in the Western Electricity Coordinating 
Council (WECC).- (Reference 7 below) 



8. &-In the event of loss of the SONGS offsite powersupply: 

Note: SONGS 2 and 3 are required by NRC regulations to be able to safely cope with a loss of - 
all AC power (Station Blackout) for a maximum of four hours.- The four hour coping 
duration is based on the expectation that at least one source of AC power (offsite 
transmission line or onsite diesel generator) will be restored to the blacked-out unit 
within the four hours to ensure the proper functioning of systems required for plant 
safety. 

a. Highest possible priority shall be given to restoring power to the SONGS 
switchyard. -Procedures and training should consider several potential 
methods of transmitting power from black-start capable units to the 
SONGS switchyard. -This includes such items as nearby gas turbine 
generators, portable generators, hydro generators, and black-start fossil 
power plants. -(References 15, 26, 28 below) 

b. Should incoming lines to the SONGS switchyard be damaged, highest 
priority shall be assigned to repair and restoration of at least one line into 
the SONGS switchyard. 

c.- Repair crews engaging in power restoration activities for SONGS shall be 
given the highest priority for manpower, equipment, and materials. 

d.- Formal programs and procedures shall be in place to effect items a, by 
and c above. 

- (References 14, 15, 16, 17, 26, 27 below) 

9.- Grid frequency shall be maintained at 60 Hertz (nominal).- A trip of one SONGS 
unit shall not cause the grid frequency to dip below 59.7 Hertz. -SCE and SDG&E 
shall comply with the WECC Coordinated Off-Nominal Frequency Load Shedding 
and Restoration Plan. 

-(References 7, 20 below) 

10.- SCE and SDG&E Bulk Power Transmission System Reliability Criteria as 
described in the SONGS Z34-Updated Final Safety Analysis Report {UFSAR) 
shall be maintained.- It is recognized that the SCE and SDG&E Bulk Power 
Transmission System Reliability Criteria as described in the SONGS 2&3 
Updated Final Safety Analysis Report may be revised from time to time. In the 
event the reliability criteria are revised, a system assessment and/or study (as 
described under specification 7) shall be performed to determine if the revised 
reliability criteria adversely impact grid reliability and availability as defined in 
this specification. -Results of the assessment and/or study together with a copy 



of the revised reliability criteria shall be provided to SCE. -Changes in grid 
operation based on the revised criteria and associated studies shall not be 
implemented without prior approval of SCE. (Reference 7 below) 

Patrol and inspection of SCE and SDG&E transmission lines, to ensure that the 
physical and electrical integrity of transmission components are maintained, shall 
be performed as required by the SONGS UFSAR or in accordance with the current 
IS0  approved Overhead Electric Transmission Line Maintenance Practice- 
-, whichever requirement is more 
stringent. . . . . (Reference 
7 below) 

Line insulators on lines which carry power from the plant to the grid shall be 
washed as required by the g S 0 N G S  UFSAR or on an 
appropriate wash cycle in accordance with the current IS0 approved Overhead 
Electric Transmission Line Maintenance Practice, whichever requirement is more 
stringent.- The purpose and frequency of which is proven to prevent line outages 
that may result from flashovers due to accumulated contamination. -(~eferenEe 7 
below) 

Maintenance, testing and calibration of SCE and SDG&E station equipment and 
protective relays shall be performed as required bv the SONGS UFSAR or in 
accordance with the current IS0 approved Electrical Station Maintenance 
P r a c t i c e r \ r ,  whichever 
requirement is more stringent.- (Reference 7 below) 

Preventive maintenance and testing of SONGS switchyard batteries shall be 
performed p i n  accordance with IEEE 4504$7?-1985 or IEEE 450-2002 
subsequent to SONGS convertinq its batterv maintenance program to IEEE 
450-2002 r e q u i r e m e n t s 0  

wtknely (Reference 7, 23 below) 

15. Updates to applicable portions of Section 8.0, Electric Power of the SONGS 2-43 
W U F S A R j  shall be provided annuallydhsse --- to facilitate periodic 
updates to the UFSAR by SONGS that are required by 10CFR50.71(e). 



Ill REFERENCES (Current approved revision except as noted) - 
SONGS 2&3 Operating License and Technical Specifications, Section 3.8, Electrical 
Power Systems 

I OCFR50 Appendix A, General Design Criterion 17 (GDC-17), Electrical Power Systems 

NUREG 751087, Standard Review Plan Revision I ,  Section 8.2, Offsite Power System 

NUREG 0800, Standard Review Plan Revision 2, Section 8.2, Offsite Power System 

NUREG 0800, Standard Review Plan Revision 2, Branch Technical Position ICSB-11 
(PSB), Stability of Offsite Power Systems 

NUREG 0712, SONGS 2&3 Safety Evaluation Report, Section 8.0, Electric Power 
Systems 

SONGS 2 & 3 Updated Final Safety Analysis Report, Section 8.0, Electric Power 

ANSIIIEEE Std. 765-44383-2002 Preferred Power Supply for Nuclear Power Generating 
Stations 

SONGS Design Calculation E4C-082, System Dynamic Voltages During Design Basis 
Accident 

SONGS Design Calculation E4C-090, Auxiliary System Voltage Regulation 

SONGS Design Calculation E4C-092, Short Circuit Studies 

SONGS Design Calculation E4C-098, 4 kV Swgr Protective Relay Setting 

DBD-S023-120, SONGS Design Basis Document, 6.9KV, 4.16KV and 480V Electrical 
Systems 

90051, SONGS Station Blackout Analyses 

NUMARC 87-00 Guidelines and Technical Bases for NUMARC Initiatives Addressing 
Station Blackout at Light Water Reactors 

Letter from M. 0. Medford (SCE) to the Document Control Desk (NRC), dated April 17, 
1989, Subject: "Response to 10 CFR 50.63, 'Loss of all Alternating Current Power,' 
San Onofre Nuclear Generating Station Units 1, 2 and 3" 

Letter from F. R. Nandy (SCE) to the Document Control Desk (NRC), dated May 1, 
1990, Subject: "Supplemental Response to 10 CFR 50.63, 'Loss of All Alternating 
Current Power,' Station Blackout (TAC No. 685991600), San Onofre Nuclear 
Generating Station Units 1, 2, and 3" 

System Operating Bulletin 17 Appendix, System Voltage Control for San Onofre Nuclear . . 
Generating Station 



19)- GCC Operating Procedure;, OP-013: SONGS Voltage V c !  : c w  
. . 

20)- System Operating Bulletin 113, San Onofre 220 kV System Separation (&we& 

21)- Regulatory Guide 1.93, Revision 0, Availability of Electric Power Sources 

23)- SCE Division Order 60.20, Storage Batteries 
. . 

26)- System Operating Bulletin I-A, Thermal Station Start-up and Power System Restoration 

27)- System Operating Bulletin 254, Emergency Orders-San Onofre Nuclear Generating 
Station 220 k V e  

. . 

28) --SDG&E Control Procedure 11 50, Capacity & Energy Emergencies - SDG&E System . . 
Emergencies V c l  :~YMX@ 

29) IEEE Std, 450-1985 IEEE Recommended Practice for Maintenance, Testing, and 
Replacement of Large Lead Storage Batteries for Generating Stations and Substations 

30) IEEE Std. 450-2002 IEEE Recommended Practice for Maintenance, Testing, and 
Replacement of Vented Lead-Acid Batteries for Stationaw Applications 



NOTICES 

California Independent System Operator 

Name of Primary 
A I Representative: , ,. ,c W R o n i  Reese 

Title: €Jke&w&Senior Contracts Analvst 

Address: 151 Blue Ravine Road 

CityIStatelZip Code: Folsom, California 95630 

Email Address: ~ r r e e s e @ c a i s o . c o m  

Phone: (91 6)  3SMU4608-7027 

Fax No: (91 6) 35GM7608-7292 

Name of Alternative 

Representative: -Philip D. Pettinqill 

Title: -Manager of 
Infrastructure Policv & Contracts 

Address: 151 Blue Ravine Road 

CityIStatelZip Code: Folsom, California 95630 

Email Address: ~ ~ p e t t i n q i l l @ c a i s o . c o m  

Phone: (91 6) 608-7241 

Fax No: (91 6) 608-7292 

Name of Representative for Notices of Access Charge and Transmission Revenue 
Requirement Matters: Deborah A. Le Vine 

Title: Director of Market Services 

Address: 151 Blue Ravine Road 

CitvIStatelZip Code: Folsom, California 95630 

Email Address: dlevine@caiso.com 

Phone: (916) 351-44-352144 

Fax No: (9 1 6) 35 1 -XEQ2267 



Pacific Gas and Electric Company 

Name of Primary 

Representative: 

Title: 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

Name of Alternative 

Representative: 

Title: 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

-Kristine Buchholz 

Director, Electric System Operations 

77 Beale Street, Room 1526 

San Francisco, CA 941 05 

kJM8KKBl @oqe.com 

41 5-973-1 21 8 

41 5-973-3341 

Steve Metanue 

Director, Electric Transmission Rates 

77 Beale Street, Room 1339 

San Francisco, CA 94105 

SJMd@pne.com 

41 5-973-6545 

41 5-973-9 174 



San Diego Gas & Electric Company 

Name of Primary 

Representative: Gee#&&eScott Peterson 

Title: Director E!c- Electric Grid 

Operations 

Address: 9060 Friars Road 

CitvIStatelZip Code: San Diego, CA 92108 

Email Address: speterson@semprautilities.com 

Phone: 61 9-725-8639 

Fax No: 6 1 9-725-86 16 

Name of Alternative 

Representative: Caroline Winn 

Title: Director - Electric Transmission and 

Distribution Planning 

Address: 8316 Century Park Court 

CityIStatelZip Code: San Diego, CA 92123 

Email Address: ~cwinn@sempraut i l i t i es .com 

Phone: 858-6544-6361 648 

Fax No: 858-654-8244 





Southern California Edison Company 

Name of Primary 

Representative: -Ronald L. Litzinaer 

Title: Senior Vice President, Transmission & Distribution 

Address: 2244 Walnut Grove Ave., GO4 

CityIStatelZip Code: Rosemead, California 91770 

Email Address: ~ r ~ n a I d . l i t z i n g e r @ ~ ~ e . ~ ~ m  

Phone: (626) 302-2243 

Fax No: /626) 302-2?84-2782 

Name of Alternative 

Representative: John R. Fielder 

Title: S e w e N k S C E  P r e s i d e n t t  

Address: 2244 Walnut Grove Ave., GO4 

CityIStatelZip Code: Rosemead, California 91 770 

Email Address: l n k n i o h n . f i e l d e r @ s c e . c o m  

Phone: 

Fax No: 



City of Vernon 

Name of Primary 

Representative: 

Title: 

and Power 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

Name of Alternative 

Representative: 

Director of Light 

4305 Santa Fe Avenue 

Vernon, California 90058 

(323) 583-881 1 extension 266834 

(323) 5844924826-1425 

braham Alemu 

Title: 
. .  . nf I 

-I 3kkkefResource Engineer 

Address: 

CityIStatelZip Code: 

Email Address: 

Phone: 

Fax No: 

4305 Santa Fe Avenue 

Vernon, California 90058 

~ a a l e m u @ c i . v e r n o n . c a . u s  

(323) 583-881 1 extension -2111.250 

(323) 826-1 425 



City of Banning 

Name of Primary 

Representative: l%tMh+-James D. Earhart 

Title: -Electric Utility Director 

Address: -176 E. Lincoln St. 

CityIStatelZip Code: Banninq, California 92220 

Email Address: ptewiearhart@ci. banning.ca.us 

Phone: ( W 9 5  1 ) 922-34333266 

Fax No: (QW+Q22 3?44951) 849-1 550 

Name of Alternative 

Representative: Fred Mason 

. . 
Title: Power Resource & Revenue Admin. 

Address: 176 East Lincoln Street 

CityIStatelZip Code: Banning, California 92220 

Email Address: fmason@ci.banning.ca.us 

Phone: (W951) 922-3265 

Fax No: (989951) 849-1 550 



City of Riverside 

Name of Primary 

Representative: 

Title: 

David H. Wright 

Public Utilities l2ke&c: General Manager 

Address: 

CityIStatelZip Code: 

Email Address: 

3900 Main Street 

Riverside, CA 92522 

. . 
-wright@riversideca.gov 

Phone: 

Fax No: 

Name of Alternative 

Representative: Gar- L. Nolff 

Assistant Director-Resources 

Address: -3900 Main Street 

- 

CityIStatelZip Code: 

Email Address: 

Riverside, CA 9250492522 

g n o l f f @ ~ r i v e r s i d e c a . g o v  

Phone: 



Fax No: 



Trans-Elect NTD Path 15, LLC 

Name of Primary 

Robert l A A k % x ! !  Representative: D. 

Dickerson 

Title: Executive Vice President 

& Chief opera tin^ Officer 

Trans-Elect NTD Path 15, LLC 

Address: 720 S. 

Tyler Street, Suite 232 

CityIStatelZip Code: 

Amarillo, Texas 79101 

Email Address: D I b d i c k e r s o n @ n t d p a t h I  51lc.com 

Phone: (-2 806) 

322-3278 

Fax No: ( V C  806) 

Name of Alternative 

Representative: James 

H. Drzemiecki 

Title: Caninr_Vice President 

- Acquisitions, Rates & Regulation 

Trans-Elect, Inc. 

Address: 850 

Centennial Park Drive, Suite 480 



CityIStatelZip Code: 

Reston, VA 201 91 

Email Address: ~ihdrzemiecki@trans-elect.com 

Phone: ME? 7 M 7  703) 

563-4358 

Fax No: (-e 703) 

563-4331 



Trans Bav Cable LLC 

Name of Primarv 

Representative: David Parquet 

Title: Vice President 

Address: Trans Bav Cable LLC 

C/O Babcock & Brown LP 

2 Harrison Street, 6th Floor 

Citv, State, Zip Code San Francisco, CA 941 05 

Email address: david.parquet@babcockbrown.com 

Phone: (41 5) 51 2-1 51 5 

Fax No: (41 5) 267-1 500 

Name of Alternative 

Representative: Judith A. Hall 

Title: Associate General Counsel 

Address: C/O Babcock & Brown LP 

2 Harrison Street, 6th Floor 

Citv, State, Zip Code San Francisco, CA 941 05 

Email address: iudith.hall@babcockbrown.com 

Phone: 415-512-1515 

Fax No: 4 1 5-267- 1 500 



CERTIFICATE OF SERVICE 

I hereby certify that I have served the foregoing document upon the 

entities that are to receive service as described in that document, in accordance 

with the requirements of Rule 2010 of the Commission's Rules of Practice and 

Procedure ( I8  C.F.R. § 385.2010). 

Dated at Folsom, California this 1 lth day of August, 2006. 


