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Foreword

This report has been prepared on behalf of the Arizona Corporation Commission (“ACC” or
“Commission”). It was prepared in accordance with a contract between KEMA, Inc. (“KEMA”)
and the Arizona Corporation Commission. It is considered a public document. Use of the
report by other parties shall be at their own risk. Neither KEMA nor the Arizona Corporation
Commission accepts any duty of care to such third parties.

Arizona’s Sixth Biennial Transmission Assessment (“BTA”) is based upon ten-year plans filed
with the Commission by parties in January 2010 and certain filings during 2009. It also
incorporates information received through data requests, and comments provided by
participants and attendees in the BTA workshops and report review process. The ACC Staff
and KEMA are appreciative of the contributions, cooperation and support of industry
participants throughout Arizona’s Sixth Biennial Transmission Assessment process.

In preparing this report, KEMA has exercised due and customary care but has not, save as
specifically stated, independently verified information provided by others. No other warranty,
express or implied, is made in relation to the conduct of KEMA or any specific content of this
report. Therefore, KEMA assumes no liability for any loss resulting from errors, omissions or
misrepresentations made by others.

Any recommendations, opinions or findings stated in this report are based on circumstances
and facts as they existed at the time the assessment was performed. Any changes in such
circumstances and facts upon which this report is based may adversely affect any
recommendations, opinions or findings contained herein. No part of this report may be
modified or deleted to change the content or context without the express written permission of
the Arizona Corporation Commission and KEMA.
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Executive Summary

The Arizona Corporation Commission (*“ACC” or “Commission”) biennially reviews ten-year
plans filed by parties intending to construct transmission facilities at 115 kV or above, and
issues a written decision regarding the adequacy of the existing and planned transmission
facilities to reliably meet the present and future needs of the state’. Staff of the Utilities Division
of the Commission (“Staff”), with the assistance of the consulting firm of KEMA Inc. (‘KEMA”),
reviewed and analyzed the ten-year plans and related filings, issued data requests, conducted
workshops for stakeholder input, and drafted this Sixth Biennial Transmission Assessment
(“BTA”) report. Neither Staff nor KEMA performed any technical studies during this process, but
relied upon studies prepared and filed by other parties. Staff and KEMA used an open,
transparent and collaborative process to obtain utility and stakeholder input, including two public
workshops.?

Staff and KEMA reviewed all ten-year plans and filings submitted to Docket No. E-00000D-09-
0020. The filings included technical studies previously ordered by the Commission: Reliability
Must Run ("RMR”) studies, N-1-1 study, Extreme Contingency study, and reliability of

transmission supply to certain local load pockets. Staff and KEMA also reviewed the impacts of

transmission projects proposed by utilities to accommodate renewable energy development in
Arizona.® All entities which made presentations at the first workshop were asked to file the
presentations in the docket. Staff and KEMA reviewed these presentations and the transcript of
the first and second workshops. Preliminary and final drafts of this Sixth BTA report were
prepared by KEMA and reviewed by Staff and were made available for industry and stakeholder
comments. The collaborative local, sub regional and regional transmission planning processes
used by Arizona utilities and other stakeholders have yielded a significant number of relevant

technical studies and other filings that were reviewed for this BTA.

This assessment is not intended to establish Commission policy. It also is not intended to

assess individual transmission providers’ plans except in the context of their aggregate impact

! Arizona Revised Statute §40-360.02

2 Some information submitted by utilities was provided subject to confidentiality restrictions.

® Including Renewable Transmission Projects filed pursuant to Docket E-01345A-10-0033 and/or
presented by utilities during the 6" BTA at Workshop 1.
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. on Arizona electric transmission system adequacy, reliability, markets and renewable integration

(e.g., aggregate ability to meet the existing and planned energy needs of the state). This BTA is
not final unless and until approved by a written decision of the Commission.

Staff's assessment has addressed five fundamental issues during the course of this BTA:

o Adequacy of the system to reliably serve local load - Does the combination of the filed
ten-year transmission plans meet the load serving needs of the state during the 2010-
2019 timeframe in a reliable manner?

o Efficacy of Commission ordered studies - Do the study reports filed in response to

Commission ordered RMR, N-1-1 and Extreme Contingency studies comply with, and
sufficiently meet, the intended goals of the Commission’s orders?
o Adequacy of system to reliably support the wholesale market - Do the transmission

planning efforts effectively address concerns raised in previous BTAs about the
adequacy of the state's transmission system to reliably support the competitive
wholesale market in Arizona?

o Adequacy of renewable transmission plans - Do transmission providers’ ten-year
. transmission expansion plans, including their renewable transmission project proposals,
adequately address the overall needs for renewable resource development and
integration into the Arizona and regional electric power system?

o Suitability of transmission planning processes utilized - Do the plans and planning
activities comport with transmission planning principles and good utility practices
accepted by the power industry and the reliability planning standards established by the
North American Electricity Reliability Corporation (“NERC”), Western Electricity
Coordinating Council (“WECC"), and Federal Energy Regulatory Commission (“FERC")?

General Conclusions
Staff and KEMA reached numerous conclusions during the 6th BTA, including the following key

items:

1) As aresult of current economic conditions, the statewide demand forecast for the
2010-2019 ten year planning period has shifted by about 4 years since the 5" BTA
(i.e., it will take four years longer to reach the 2008 demand forecast levels).

Biennial Transmission Assessment for‘ 2010-2019 6" BTA Staff Report
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2) A total of 33 transmission projects have been delayed since the 5th BTA, with an

average delay of roughly 4 years. In addition, 18 other transmission projects were
cancelled. The combination of cancelled and delayed projects represents less than
half of the projects filed in the 5™ BTA in 2008. These delays and cancellations are
consistent with the reduction in statewide demand forecast since the 5" BTA and do

not appear to threaten the adequacy of the system or its ability to reliably serve load.

3) Information on transmission reconductor projects, bulk power transformer
replacements planned for the purpose of capacity upgrade, and reactive power
compensation additions at 115 kV and above, if included in future ten-year plan
filings, would assist the Commission in meeting its obligation “to biennially make a
determination of the adequacy and reliability of existing and planned transmission

facilities in the state of Arizona”.

4) All Commission required studies related to adequacy and reliability have been filed.
The following conclusions apply to the efficacy of the filed documents relative to the

intent of the Commission ordered actions:

a) The Phoenix, Tucson and Yuma area RMR studies for 2013 and 2019 were
thorough and well documented. These RMR studies also indicate that local RMR
generation will not be dispatched out of merit order* for a significant number of
hours or yield RMR costs sufficient to warrant advancing transmission
improvements. The Mohave County 2013 and 2018, and Santa Cruz County
2013 and 2019 RMR studies were also well documented. The Mohave County
study showed no RMR requirement. However, Santa Cruz County RMR analysis
for 2010 showed an RMR requirement of 24 MW. No Santa Cruz RMR
requirement was found in 2013 or 2019.

b) The Commission’s concern in the 5th BTA regarding the need for broader
stakeholder involvement in the Yuma Area and Mohave County RMR studies has
been satisfactorily addressed through the RMR studies for 2013 and 2019 filed in

* In a merit order dispatch the most economic mix of dispatchable generating units is selected to run each
hour. However, RMR units may be run out of merit order in order to satisfy reliability needs on the grid.
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d)

the 6™ BTA. Affected utilities and stakeholders participated in the Yuma Area
and Mohave County RMR study.

The “Ten Year Snapshot Study” (previously referred to as the “N-1-1 Study”) was
performed by the Central Arizona Transmission System — Extra High Voltage
(“CATS-EHV”) study group and represents a composite assessment of the
statewide Arizona transmission system and the performance of the ten-year
expansion plan under normal, single-contingency and certain overlapping
contingencies. The Extreme Contingency Study was performed by Arizona
Public Service Company (“APS”) and examines more severe contingency
scenarios such as corridor outages. These studies demonstrate the ten-year

plan is robust and should provide adequate and reliable service to Arizona.

The proposed definition of “continuity of service” described in the Cochise County
Study Group’s (“CCSG”) 2009 technical study report, as filed by Southwest
Transmission Cooperative, Inc. (‘SWTC") in January 2010, is appropriate for
planning of the Cochise County system. The transmission plan identified in the
CCSG 2009 report represents a reasonable set of transmission expansion
projects to achieve the “continuity of service” objective in Cochise County.
However, based on feedback received from CCSG participants during the 6"
BTA workshops, possible changes in the Cochise County load forecast may
allow delaying certain components of the plan of service in the 2013-18 time
frame, discussed in the CCSG report, without jeopardizing Cochise County’s

continuity of service.

The Southeast Area Transmission Study Group (“SATS") report and the SWTC
ten-year plan have both identified overload issues on the Apache-Butterfield 230
kV line beginning in 2012. An upgrade of the line is being deferred to 2016.
Therefore, interim mitigation measures will be needed in 2012-2015 in order to
maintain system reliability. Furthermore, the study has identified numerous 230
kV and 115 kV bus voltage deviations that may be unacceptable, and states that
further analysis is needed to address these issues. This analysis will be
completed in 2011.
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f) Santa Cruz County remains exposed to extended customer outages during a
contingency of the radial transmission line serving the county. Additional
transmission line improvements outlined in the UniSource Energy Service's
(“UNSE”) ten-year plan for Santa Cruz County will mitigate this exposure, but are

contingent upon resolution of a long-standing federal permitting matter.

g) The Central Arizona Transmission System - High Voltage (“CATS-HV”) study of
the planned 2019 Pinal County system assumed Southwest Public Power
Resource’s (“SPPR”) “Three-Terminal” transmission plan (Pinal Central to ED5,
ED5 to Test Track and ED5 to Marana 230 kV lines). However, at 6™ BTA ‘
Workshop 1 it was announced that SPPR has deferred plans for two of these line
additions indefinitely. The impact of these deferrals on the results of the CATS-
HV study of 2019 is unknown and cannot be determined from the filed studies.

5) Arizona utilities have been extensively engaged in, and providing leadership to,
Southwest Area Transmission (“SWAT") and WestConnect subregional planning
processes. These utilities and other stakeholders have also participated and

contributed valuable input during the 6" BTA process.

6) FERC has implemented mandatory reliability standards and audits over the past two
to three years, including transmission planning standards, as discussed in the body
of this report. It is still unclear to Staff how this should be recognized and integrated
into the BTA process. Staff and KEMA have attempted to explore this question
through data requests and stakeholder workshop discussion. Developing consensus
on how to address these standards in the BTA process will take additional time and
effort.

7) Technical studies filed in the 6th BTA indicate a generally robust study process for
assessing transmission system performance (steady-state and transient) for the
2010-2019 planning period.

8) Regional and subregional planning studies have effectively addressed the

interconnected EHV transmission that is critical to a functional interstate wholesale
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market. Studies indicate the existing and planned Arizona EHV system is adequate
fo support a robust wholesale market.

9) Developing Arizona's vast renewable resource potential requires a coordinated and
multi-faceted strategy involving stakeholders representing utility, government,
economic, developer, environmental, and other interests. Decisions by the
Commission and the actions taken by the Arizona utilities and regional stakeholders
are important steps towards the state’s goal of becoming a national and world leader
in renewable energy development.

10) The 2009 utility filings in response to the 5th BTA order for the utilities to identify their
top three Renewable Transmission Projects (“RTPs”) are responsive to the
Commission’s order. An inclusive stakeholder process was developed and executed
to identify the projects. In addition, the utilities are considering the impact of
proposed utility-scale renewable projects as part of their normal planning processes.

11) Most of the transmission corridors identified in the utilities’ initial RTP proposals to
serve potential renewable generation are compatible with projects in the utilities’
previously filed transmission plans. Furthermore, most of the RTPs identified by the
utilities are actually advancements of projects already included in previous
transmission plans. Such project advancement represents a relatively small
incremental investment for a potentially significant renewable benefit.

12) Because the selected RTP projects are ones that have been identified in earlier
transmission plans they should contribute to reinforcing the transmission system
beyond the specific needs of renewable generation projects. We would expect them
to be effective in enabling delivery of renewable resources developed close to either
the Phoenix-Tucson regions or the Palo Verde hub. As projects are developed
farther from these areas, completely new transmission plans will likely need to be
identified and developed.

13) Even if the proposed RTPs filed by Arizona utilities in 2009 are approved and built,
they will only provide for integration of a portion of the projected in-state renewable
resource potential.
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Recommendations

Based upon observations and concerns discussed in the conclusions, Staff submits the

following recommendations for Commission consideration and action:

1)

2)

3)

4)

5)

Staff recommends that the Commission continue to support the use of the:

a) “Guiding Principles for ACC Staff Determination of Electric System Adequacy
and Reliability” (See Appendix A), and

b) NERC reliability standards, WECC system performance criteria and FERC
enforcement policies relative to transmission planning system planning reliability

standards, and

c) Collaborative planning processes in Arizona and throughout the western region
that facilitate competitive wholesale markets, and are consistent with FERC
Order 890 and the expected order on Transmission Planning and Cost

Allocation.

Staff recommends that the Commission continue to support the policy that
generation interconnections should be granted a Certificate of Environmental
Compatibility by the Commission only when they meet regional and national

reliability standards and the requirements of Commission decisions.

Staff recommends that the Commission order the jurisdictional utilities to report
relevant findings in future BTAs regarding compliance with transmission planning
standards (TPL-001 through TPL-004) from NERC/WECC reliability audits that have
been finalized and filed with FERC.

Staff recommends that the Commission order SWTC to determine if an engineering
“re-rating” of the Apache-Butterfield 230 kV line as proposed in the 6th BTA filings
would be an acceptable measure until the line is upgraded in 2016, and to file the

results of this assessment by January 31, 2011.

Staff recommends that the Commission order APS, SWTC and Tucson Electric
Power Company (“TEP”) to conduct additional analysis of potential 230 kV and 138
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kV voltage deviations in Southeastern Arizona as noted in the 2009 SATS report, file
an update based on the 2010 SATS by February 28, 2011, and finalize mitigation
plans if needed for this voltage concern in ten-year plan filing(s) for the 7th BTA by
January 31, 2012.°

6) Staff recommends that the Commission accept the definition of “continuity of service”
following a transmission line outage as proposed in the Cochise County Study
Group's 2009 technical study report filed by SWTC in January 2010, and that the
Commission accept the recommended transmission plan of service presented in
Section 4.2.1 of this BTA report in order to achieve this “continuity of service”

objective in Cochise County.

a) Staff further recommends that the Commission establish target dates for SWTC,
APS, TEP and Sulphur Springs Valley Electric Cooperative (“SSVEC”) to achieve
certain milestones and file progress reports with the Commission (as delineated
in Section 7, Item 6 of this report) in order to ensure timely progress on the plan
. of service consistent with the intent of Commission Order 70635 in this regard.

7) Staff recommends that the Commission order UNSE to update its assessment of
long term alternatives for Santa Cruz County continuity of service, as part of UNSE’s
2012-2021 ten-year planning studies, and file a report on the updated assessment in
the 7" BTA in 2012. Furthermore, if any approvals or permits from federal agencies
related to the Gateway Transmission Project are still pending at that time, Staff
recommends that the Commission require the 7" BTA filings to include a clear action
plan and proposed schedule to obtain such approvals.

8) Staff recommends that Commission regulated utilities be required to continue to
perform RMR studies in accordance with the methodology set forth in Appendix C to
this Sixth BTA, and shall file such studies with ten-year plans for inclusion in future
BTA reports.

® TEP plans to file updated SATS 2010 study results with Docket Control by January 1, 2011.
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9) Staff recommends that the Commission order the jurisdictional utilities to include .

planned transmission reconductor projects, transformer capacity upgrade projects
and reactive power compensation facility additions at 115 kV and above in future
BTA plan filings starting in January 2011.

10) Staff recommends that the Commission accept the results of the following
Commission ordered studies provided as part of the 6" BTA filings:

a) “Extreme Contingency” outage study for Arizona’s major transmission corridors
and substations, and the associated risks and consequences of such overlapping

contingencies.

b) “N-1-1" (Ten-Year Snapshot) study results documenting the performance of
Arizona’s statewide transmission system in 2019 for a comprehensive set of N-1
contingencies, each tested with the absence of one of nine different major

planned transmission projects (N-1-1).

c) RMR studies for Phoenix, Tucson, Yuma, Mohave County and Santa Cruz

County. .
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1. Overview

1.1 Assessment Authority

Arizona statutes require every entity considering construction of any transmission line equal to
or greater than 115 kV within Arizona during the next ten year period to file a ten year plan with
the Arizona Corporation Commission (“ACC” or “Commission”) on or before January 31 of each
year.® Every entity considering construction of a new power plant of 100 Megawatts ("MW?") or
greater within Arizona is required to file a plan with the Commission at least 90 days before filing
an application for a Certificate of Environmental Compatibility (“CEC”).” All such plans filed with
the Commission must include power flow and stability analysis reports showing the effect of the
planned facilities on the current and future Arizona electric transmission system.® The
Commission is required to biennially examine the plans and “issue a written decision regarding
the adequacy of the existing and planned transmission facilities in Arizona to meet the present
and future energy needs of the state in a reliable manner”.?

1.2 Sixth Biennial Assessment — Purpose and Framework

The purpose of this report is to inform the Commission of currently planned transmission
facilities and offer an assessment of the adequacy of the existing and planned Arizona electrical
transmission system. This Sixth Biennial Transmission Assessment (“BTA") evaluates the ten-
year transmission plans filed with the Commission in Docket No. E-00000D-09-0020. This
report fulfills the statutory obligation to review these transmission plans and assess whether the
Arizona transmission system is and will remain adequate throughout the ten year timeframe.

® Arizona Revised Statute § 40-360.02.A
T Arizona Revised Statute § 40-360.02.B
® Arizona Revised Statute § 40-360.02.C.7
® Arizona Revised Statute § 40-360.02.G
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The Commission ordered that supplemental study work also be performed by the industry as a
portion of this sixth BTA."® These include Reliability Must Run (‘RMR”), N-1-1 and extreme
contingency studies as required in prior BTAs. The Commission also required an assessment
of transmission capacity available or required for renewable energy development in Arizona, as
well as the determination of the top three transmission projects for renewables by each Arizona
utility. This report examines the transmission plans filed by the industry to address these topics

as well as other Commission ordered studies."

In the Arizona BTA process, entities conduct their own technical studies or engage in joint
studies, participate in collaborative and open regional planning processes, and present the
study results in their ten-year plan reports and at public workshops. Commission Staff (“Staff”)
participates in a number of these collaborative processes and relies on the technical reports and
documents filed with the Commission, and other publicly available industry reports, rather than
performing independent technical study work. Staff continues to use a set of guiding principles
in determining the adequacy and reliability of both transmission and generation systems.'?
Staff's guiding principles are based upon best engineering/planning practices established in
Arizona coupled with the use of WECC planning principles, and are also intended to be
consistent with applicable North American Electricity Reliability Corporation (“NERC”) reliability
standards (e.g., TPL-001 through TPL-004)"®, and FERC orders.

Staff retained KEMA, Inc. ("KEMA”) to assist them with this Sixth BTA. Staff and KEMA critically
reviewed and analyzed the filed transmission planning reports and ten-year plans and

addressed the following five key issues:

1) Do the combined Arizona transmission system plans meet the load-serving

requirements of the state during the 2010-2019 timeframe in a reliable manner?

' Decision No. 69389, Docket No. E-00000D-05-0040

" History of Commission Ordered Studies, Appendix B

2 Guiding Principles for ACC Staff Determination of Electric System Adequacy and Reliability: Appendix
A - Arizona’s Best Engineering Practices, Jerry D. Smith, ACC, pre-filed comments for the Gila Bend
Power Plant Hearing, Docket No. E-00000V-00-0106, November 9, 2000

> NERC Reliability Standards, Transmission Planning (TPL) at http://www.nerc.com/page.php?cid=2|20
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2) Do the required Reliability Must Run, N-1-1, and Extreme Contingency studies
comply with, and sufficiently meet, the intended goals of the Commission’s orders?

3) Were steps taken in the most recent transmission planning studies to effectively
address concerns raised in previous BTAs about the adequacy of the state's
transmission system to reliably support the competitive wholesale market in Arizona?

4) Do transmission providers’ ten-year expansion plans, including their renewable
transmission project proposals, adequately support the overall needs for renewable
resource development and integration into the Arizona and regional electric power

system?

5) Do the plans and planning activities utilized comport with transmission planning
principles and good utility practices accepted by the power industry and the reliability
planning standards established by NERC, WECC, and FERC?

Biennial Transmission Assessment for 2010-2019 6" BTA Staff Report
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1.3 Assessment Process

A three-stage approach was used to prepare this BTA report. The first stage consisted of a
workshop which offered participants the opportunity to make presentations supplementing their
ten-year plan filings. During the second stage, Staff and KEMA prepared, distributed and
posted to the Commission’s website the first draft report for public comment. The next stage of
the process consisted of a second workshop for Staff and KEMA to present their draft findings
and facilitate discussion of the draft of the report. A revised, final draft of the report was
prepared and posted on the website following the second workshop. A summary of each stage

of the BTA process is described in the following sections.

1.3.1 Workshop I: Industry Presentations

KEMA assisted Staff in arranging a two-day public Workshop on June 3-4, 2010 in Phoenix,
Arizona. A complete listing of the Workshop | attendees and presenters is in Appendix E.
Transmission Providers and Subregional Planning Groups presented information regarding their
respective transmission expansion plans and related planning activities. Merchant transmission
and generation developers reported on their respective development plans. The Workshop
provided an informal setting to promote effective discussion of each presentation.' Each
presentation was followed by an open period of discussion including questions and comments
from the audience. Staff and KEMA concluded the session with general comments and
discussion of the schedule for completing the 6th BTA.

1.3.2 Review of Industry Filings in 6th BTA

In preparation for Workshop 1, Staff and KEMA reviewed all of the filings that had been made to
date by parties in the 6™ BTA. Table 1 shows a matrix of the various categories of ten-year
planning information filed by utilities during the 6™ BTA. A complete list of entities that made

ten-year plan filings in this BTA is shown in Table 2.

"“The Workshop | agenda and presentation materials are located at
http://www.cc.state.az.us/divisions/utilities/electric/biennial.asp
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Table 1 - Matrix of Utility Filings in 6th BTA

Ten-Year 2010-2019 Utility Planning Joint Stud
Utility Technical Study | RMR Study Report Criteria & y
Plan , Report(s)
Report Ratings
Extreme
APS X X X X
Contingency Study15
Electric Districts X
(‘ED”) 3&4
10 Year Snapshot
SRP X X (Participated in APS X Study'®
Phoenix RMR Study) & CATS-HV Study”
SSEVC X"
SWTC X X X Cochise C?;Jnty
Report
TEP X X X X SATS®
UNSE X X X X Santa Cruz
County Report

The combination of individual studies and joint studies listed in Table 1 provides the main basis
upon which Staff has assessed adequacy of the 2010-2019 ten-year plans. Although individual
technical studies were not filed in this BTA by WAPA and some smaller utilities, Staff concludes
that by-in-large their plans were modeled and analyzed as part of the joint studies that were
filed.

'3 Filed on behalf of CATS-EHV study group.

'® Ten-Year Snapshot Study (2019 system) filed on behalf of SRP, APS, WAPA, ED 3 & 4, et al.

"7 Filed on behalf of all study participants including SRP, APS, ED 2-5, SWTC, TEP, WAPA, et al.

8 SSVEC's filing is limited to comments on the Cochise County Report.

' Filed on behalf of all study participants including SWTC, APS, TEP, WAPA, SSVEC, et al.

20 southeast Arizona Transmission System Study Report filed on behalf of SWTC, TEP/UNSE, WAPA,
APS, et al.
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Arizona Revised Statute § 40-360.02 (C) (7) requires that: “The plans for any new facilities shall
include a power flow and stability analysis report showing the effect on the current Arizona
electric transmission system. Transmission owners shall provide the technical reports, analysis
or basis for projects that are included for serving customer load growth in their service
territories.” The Staff anticipates that technical analysis of this type, including both power flow
and stability, will be included in the technical reports filed by utilities in the BTA. Some parties
questioned during the workshops if filing of stability analysis for transmission plans beyond five
years is of value due to the many uncertainties regarding loads, types of resources, and
generator characteristics that must be assumed for stability modeling. In Staff's opinion,
stability analysis during the initial five years of the plan should generally suffice for the BTA
process, but stability analysis for the 6-10 year period is also informative for Staff’'s preliminary

assessment of the longer term transmission plan if it's provided.

As indicated in Table 1, technical studies are augmented by other relevant information. APS,
TEP, SWTC and UNSE included their internal transmission planning criteria and system ratings
in the 6th BTA filings as required by Arizona Corporation Commission ("ACC") Decision No.
63876 (July 25, 2001). APS provided their planning criteria as part of their internal
“Transmission Planning Process and Guidelines” included in their 6th BTA filing. SRP also
provided their criteria and ratings. Such documents provide useful reference material for use by
Staff.

1.3.3 Preparation of Draft Report, Workshop 2 and Industry Comment

Staff and KEMA provided an initial draft of the 2010 BTA report for industry review and
comment in July 2010. The first draft report was based on the docketed ten-year plans and
information gathered at Workshop 12" The first draft report was placed on the Commission’s
website and distributed via industry distribution lists to expedite the review process. Industry
comments were docketed for other parties’ review, comment and response. Oral comments on
the draft report were received at Workshop 2 on August 4, 2010. A revised draft report
reflecting this input was issued to stakeholders for review and comment on August 16, 2010.

This round of comments was also reflected in the final report.

! Transcripts of Workshop | held June 3-4, 2010 are available on the ACC Docket Control site.
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2. Ten-Year Plans

Table 2 provides a list of entities that filed ten-year transmission plans with the Commission in
January 2010. The ten-year plans for proposed power plants and their associated transmission
lines must be filed annually once an initial filing is made in advance of an application for a
Certificate of Environmental Compatibility (‘CEC”) at the Commission. The 6" BTA assessment
examines the aggregate ten-year plan.

Table 2 - List of Parties Filing Ten-Year Plans in 6th BTA

Abengoa Solar Inc. Sempra Energy
Ajo Improvement Company? Sonoran Solar Energy, LLC
Arizona Public Service Company Southern California Edison

Bowie Power Station, LLC Southwest Transmission

Cooperative
Central Arizona Project®® Southwestern Power Group
El Paso Electric Company Starwood Solar |, LLC
i ate Sulphur Springs Valley Electric
Electric Districts No. 3 and 4 Cooperative
. 24 SunZia Southwest Transmission
Gila Bend Power Partners Project
Hualapai Valley Solar LLC Tucson Electric Power
Public Service Co. of New Mexico UNS Energy (“UNSE")

Welton-Mohawk Irrigation &

Salt River Project Drainage District (‘WMIID®)

Utilities in the United States are required by FERC to plan, design and operate their bulk
transmission systems in accordance with the NERC Reliability Standards. [n addition, utilities
who are signatories to the WECC Reliability Agreement are also obligated to comply with
certain technical performance standards. Furthermore, the utilities observe guidelines

22 pjo's filing simply reported no change in the status of its load serving projects since the 5" BTA
 Contains a filing by the Central Arizona Water Conservation District regarding the Harcuvar project
? The sponsor’s January 2010 filing states the project is on hold due to current market conditions
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established at the state level, and their own internal planning criteria, guidelines and methods.
These planning practices are utilized to ensure that the WECC interconnection and individual
member systems are planned for reliable service to customers under various system conditions

and that plans are coordinated through a consistent set of standards, criteria and guidelines.

During Workshop | the following parties gave presentations regarding projects for which no ten-
year plan was filed in the 6th BTA: High Plains Express Initiative, TransWest Express
Transmission Line, Navajo Transmission Project, Southline Transmission Project, and Santa Fe
Transmission Project. While such projects are described in this report, they were not considered
as planned system elements for the purpose of Staff's assessment of adequacy and reliability in
the 6th BTA.

21 Summary of Arizona Plan

The BTA examines the aggregation of all of the docketed projects as a coordinated
transmission system expansion plan for Arizona projects from a system perspective, without
regard to sponsorship or ownership. Projects that have not been filed are not included in this
adequacy analysis for the BTA, but may still be depicted along with all other projects in the
maps provided in Exhibits 1-6.

The principal driver for transmission plans filed by the utilities is reliability of supply to customers
(e.g., “reliability-driven” projects). In the 6th BTA, a number of additional transmission proposals
for integration of renewable resources have also been filed by the utilities, and those are
addressed in Section 3 of Staff’s report. In the current section Staff focuses on the reliability-
driven projects. The need for and timing of reliability projects is driven primarily by the demand
forecast. Figure 1 shows the change in the statewide demand forecast since the 5th BTA as a

result of current economic conditions.
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Figure 1: Change in Arizona Demand Forecast
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As shown in Figure 1, the statewide demand forecast has shifted by about four (4) years since
the 5" BTA (for detailed forecast data see Exhibit 8). All other factors being equal, this
suggests that many planned reliability-driven transmission projects in Arizona could be delayed
about four years from the in-service dates shown in the 5th BTA ten-year plans. However, this
isn’t universally true since the percent change in local area forecasts can vary significantly from
the statewide percentages. In addition, there may be reliability drivers for certain projects other
than the demand forecast. Nevertheless, the four-year shift shown in Figure 1 is useful in

assessing the filed changes in the current ten-year plan.

A complete list of the individual projects filed as part of the 6th BTA ten-year plan(s) is shown in
Exhibit 7. The list of project changes only since the 5™ BTA is shown in Exhibit 18. Exhibits 20
and 21 sort the full list of projects in the 6" BTA by in-service date and voltage class,
respectively.

Table 3 depicts the number of new transmission projects filed in the 6™ BTA and the associated
mileage by voltage class. Projects with a to-be-determined (“TBD”) in-service date or that are
beyond the Ten-Year Plan timeframe have been grouped together as a single category.
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Phased projects with differing in-service dates for the respective phases were tabulated as

separate projects.

Table 3 - Summary of New Projects by Voltage Class

Number of Projects | Number of Projects Approximate
Voltage Class . 25

(2010 to 2019) (Post 2019 and TBD) Mileage

500 KV 1 3 135
345 kV 0 3 27
230 kV 2 5 167
138 kV 3 0 28
115 kV 5 1 109
Total 11 12 466

The projects filed in the 6th BTA include planned transmission lines at 115 kV and higher,
including major reconfigurations (e.g., loop-ins) and upgrades from a lower design voltage to a
higher design voltage (e.g., 115 kV to 138 kV). In many cases, the filings also include planned
additions of bulk power substations. However, several other significant classes of transmission
system capital expansion utilized for the purpose of increasing capacity are (i) reconductoring of
existing transmission lines, (ii) bulk power substation transformer bank replacements and (iii)
certain reactive power compensation facility additions. Other than certain series capacitor
installation/upgrade plans that were included, the ten-year plans filed in the current and prior
BTAs overlook these three important categories of transmission system capacity upgrades. The
Commission’s Guiding Principles for Determination of System Adequacy and Reliability state
that the ACC is obligated “to biennially make a determination of the adequacy and reliability of
existing and planned transmission facilities in the state of Arizona.”®® (Emphasis Added)
Therefore, Staff concludes that plans to reconductor existing transmission lines, upgrade bulk
power transformer capacity and expand reactive power compensation to support transmission
capacity upgrades should also be filed in the BTA so that the Commission can perform a more

comprehensive assessment of transmission adequacy and reliability in the ten-year plan.

% The final mileage of many projects is still to be determined (TBD), so estimates were used for Table 3.
% From paragraph 2 of the Guiding Principles (see Appendix A to this report).
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2.2 Plan Changes from Fifth BTA

Transmission plans inevitably evolve over time and are often in a state of flux. Significant
changes can occur as a result of regulatory actions, state and federal policy developments,
siting and permitting challenges, shifts in load forecasts, identification of new generating plants,
third-party interconnection and delivery requests, and changes in the economic or financial
climate faced by a project sponsor. A combined list of changes for all voltage levels 115 kV and
above that have been filed since the 5th BTA is provided in Exhibit 18. For ease of reference a
list of changes that have occurred at only 345 kV and above are provided in Table 4.

Table 4 - Significant EHV Project Changes since Fifth BTA

In-Service Project Voltage Description of Change

Date Class
345/69 KV Interconnection at Western's

2012 Flagstaff 345kV bus 345 kV Delayed from 2010
Mazatzal Loop-in of Cholla-Pinnacle Peak 345

2013 kV line 345 kv Delayed from 2011

. Moenkopi-Eldorado 500 kV Series Capacitor

2013 Upgrade Project 500 kV Delayed from 2012

2014 Delany-Sun Valley 500 kV line 500 kV Delayed from 2010

2014 Palo Verde Hub-North Gila 500 kV #2 line 500 kv Delayed from 2012

2014 Pinal Central-Tortolita 500 kV line 500 kV Delayed from 2011
Pinal West-Pinal Central — Randolph - Abel-

2014 Browning 500 kV line 500 kV Delayed from 2011

2016 Sun Valley-Morgan 500 kV line 500 kV Delayed from 2012

2012 Delany — Palo Verde 500kV line 500 kV New Project

2015 Vail — Irvington 345 kV line 345 kV New Project

2020 Pinal Central — Abel #2 500kV line 500 kV New Project

TBD Abel — RS20 500kV 500 kV New Project
Interconnection of Greenlee-Winchester 345kV

TBD line with future Willow Substation 345 kV New Project

TBD Irvington — South 345 kV line 345 kV New Project

TBD RS20 — Coronado 500kV 500 kV New Project

TBD Winchester to Vail Double-Circuit 345 kV Line 345 kV New Project

Table 5 shows the number of projects delayed (or advanced) since the 5th BTA by voltage level.
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Table 5 - Summary of Project Schedule Changes since 5th BTA

Advanced 1 Delayed 1 Delayed 2 Delayed 3 Delayed 4 Delayed 5
Voltage Class
Year or more Year Years Years Years Years or more
500 kv 0 1 1 2 2 0
345 kv 0 0 2 0 0 1
230 kv 0 0 2 2 1 5
138 kV 2 4 3 2 0 2
115 kV 2 2 0 0 0 1
Total 4 7 8 6 3 9

There were a total of 129 transmission projects listed in the previous ten-year plan.?’ Table 5
indicates that of this previous total, 37 projects have had a change in planned in-service date
since the 5th BTA, including 33 that were delayed. Eighteen additional projects were cancelled.
This means the balance of the projects from the 5th BTA have either been placed in-service
since or are still planned for the same in-service date as before. The average delay for projects
that have changed in-service dates is roughly four years. In Staff’s opinion, these statistics on
changes to the planned ten-year transmission projects are reasonable given the reduced
demand forecast shown in Figure 1. In spite of the economy and demand forecast, many
transmission projects have no change in schedule and four projects have actually been
advanced. This may reflect the fact that load growth in local areas often varies significantly from

system-wide averages.

Some projects or proposed substations have undergone a name change in recent filings as

shown in Table 6.

% Fifth Biennial Transmission Assessment 2008-2017, Docket No. E-00000D-07-0376, page 15.
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Table 6 - Project Name Changes or Aliases

Current Name

Formerly Known As

D‘élany

Harquahala Junction

Sun Valley TS5
Pinal Central Pinal South
Dinosaur RS19
Trilby Wash TS1
Sugarloaf Second Knoll
Abel Southeast Valley (“SEV")
Mineral Park Mercator Mill
Scatter Wash TS6
Morgan TS9
Sun City Catalina
Medina SS NO 22
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2.3 Interstate, Merchant and Generation Transmission
Projects

Interstate transmission is essential to enabling a state’s utilities access to the wholesale market
for purchases and sales. Interstate and market driven transmission projects facilitate a more
robust and viable wholesale market, complement the state’s electric infrastructure and allow for
additional power import/export. Various generation market access projects, merchant
generation interconnections and merchant transmission projects are discussed in this section of
the BTA.

231 Navajo Transmission Project

The Navajo Transmission Project (‘“NTP”) is a 500 kV transmission line project proposed by the
Dine Power Authority (an enterprise of the Navajo Nation), with an approximate total length of
478 miles.”® The line will extend from a new substation located near the Four Corners Power
Plant in northwestern New Mexico to the Marketplace Substation, south of Boulder City,
Nevada. A new Desert Rock power plant will interconnect to the line in New Mexico near Four
Corners. The NTP will be constructed in three segments which traverse Arizona.

o Segment 1 — About 180 miles of 500 kV single circuit transmission from Desert Rock
Generating Facility in northwestern New Mexico crossing Navajo lands to the proposed
Red Mesa West Substation near Navajo Generating Station in northern Arizona.

e Segment 2 — 62 mile 500 kV single circuit transmission line from a new Red Mesa West
substation to the existing Moenkopi Substation. This segment generally parallels an
existing Glen Canyon to Flagstaff 345 kV transmission line corridor.

e« Segment 3 — About a 218 mile 500 kV single circuit transmission line from the existing
Moenkopi Substation to Marketplace Substation in Nevada. Segment 3 generally
parallels an existing Moenkopi to El Dorado 500 kV fransmission line.

No ten-year plan was filed for this project in the 6" BTA. However, a project update was
provided by Dine's Steve Begay at the BTA Workshop | on June 3, 2010. NTP is evaluating a

% CEC Case#103, Docket No. L-00000U-00-0103, approved under Decision #63197.
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number of options for the design of the Desert Rock power plant including coal plus solar, or
some other combination of resources including a blend of solar and natural gas fired generation.
Regarding the 500 kV transmission segments, NTP believes that Segment 3 is currently the
most needed due to existing congestion constraints in the system. An overview map showing
the general routing of each segment is included as Exhibit 1. Project schedule is yet to be
determined, and therefore it has been excluded in the 2010-2019 planning studies filed in the
6th BTA.

2.3.2 Palo Verde to Devers No. 2 500 kV Transmission Line

The Palo Verde to Devers No. 2 (“PVD2") 500 kV Project® is a SCE sponsored interstate
transmission project. The overall scope of the project extends approximately 270 miles from the
proposed Delany Substation®® in Arizona to SCE’s Devers Substation near Palm Springs, then
continuing on to SCE's Valley Substation near Romoland, California. On June 6, 2007, the
Arizona Corporation Commission denied SCE’s application for a CEC for the portion of the
PVD2 transmission line located in Arizona.®' SCE’s ten-year plan filing in the 6th BTA states
that in November 2009, SCE received an order from the California PUC allowing SCE to
proceed with construction of the California portion of PVD2. Based on the latest project
configuration, the California portion extends eastward from Valley Substation via Devers to a
newly proposed substation site referred to as Midpoint or the Colorado River 500 kV Switchyard
in the vicinity of Blythe, California. Based on this reconfiguration, SCE must seek further
California PUC authorization before reinitiating the CEC approval process with the ACC. An
overview map showing the general routing of the PVD2 transmission line is included as Exhibit
10. Specific routing for the Arizona portion of PVD2 would be determined through the CEC
process. This Arizona portion of the reconfigured project consists of a single transmission line
segment as follows:

Colorado River 500 kV Substation - Delany Substation: A new 500 kV
transmission line between Arizona and California. This segment is approximately

% ACC Docket No. L-00000A-0295-00130.
% Delany Substation was previously known as Harquahala Junction.
¥ ACC Decision No. 69638.
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104 miles long. The proposed transmission line routing parallels the existing
Palo Verde to Devers 500 kV transmission line.

On May 16, 2008, SCE filed a pre-filing application with FERC under Section 50.6 -
Transmission Line Siting process. This filing triggered a project-wide National Environmental
Policy Act (“NEPA”) review, preparation of a preliminary draft Environmental Impact Study
(“ElS”), and a public notice process along the entire right-of-way. The Arizona Corporation
Commission has responded to this FERC filing.* A project update posted by SCE in May
2009* stated that a recent update of the economic analysis for the project no longer
demonstrates sufficient benefits to California customers to build the Arizona portion of the line.

SCE gives the following reasons for this change in economics:

e The increase in California’s mandated 2020 RPS target to 33%, together with the
development of both renewable and conventional generation in the vicinity of the
California River 500 kV Switchyard, which will decrease the need for imports from
Arizona.

e Adecrease in the expected differential in fuel prices between Arizona and California.

* Reduced load growth in California as a result of changed economic conditions.

Therefore, SCE has stated it will cease its pre-filing activities at the FERC and put its plans for
re-filing with the ACC on hold.

2.3.3 Harcuvar Transmission Project

The Harcuvar Transmission Project (“HTP") is a proposed 230 kV transmission project located
approximately 60 miles west of the Palo Verde Hub and is sponsored by various entities
including renewable and thermal energy developers, merchant transmission providers, and load

serving entities in Arizona. The Central Arizona Water Conservation District (‘CAWCD”), as one

®2 hitp://elibrary.ferc.gov/idmws/nvcommon/NVViewer.asp?Doc=11687511:0 and
http://elibrary.ferc.gov/idmws/nvcommon/NVViewer.asp?Doc=11709962:0

* http://www.sce.com/NR/rdonlyres/0A5F8FEB-5357-4C11-BD93-
07387DE4B2C1/0/090515_DPV2ProjectUpdate_May2009.pdf
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of the project sponsors, filed ten-year plans with the Commission in January 2009 and 2010.3*
The project consists of two principal components:

e Approximately a 90 mile 230 kV loop in La Paz County, Arizona.
o Joint ownership, together with SCE, of the Arizona segment of the PVD2 500 kV line.

In its latest BTA filing HTP notes that on May 15, 2009, SCE notified the ACC by letter that their
latest economic “analysis does not support re-filing with the ACC, at this time, for authorization
of the Arizona portion of [PVD2].” The BTA filing goes on to state that because the PVD2 line is
“critical to the success of the HTP”, the HTP must either await the renewal of SCE's filing with
the ACC for PDV2, “or some other project offering equivalent value and functionality.”
Therefore, CAWCD is pursuing other options to enhance transmission capacity to its major
pumping loads in La Paz and Mohave counties. '

234 SunZia Southwest Transmission Project

The project is sponsored by Southwestern Power Group. SunZia proposes to permit and
construct up to two interstate merchant EHV transmission lines from a new substation in Lincoln
County, New Mexico, to Pinal Central Substation in Arizona. The project is intended to
transport renewable generation from wind, solar and geothermal resources to markets in the
Arizona and the Western region. The primary alternative would construct two 500 kV AC lines,
but an option is also under study to build one of the lines as an HVDC (direct current) line. An
overview map showing the general routing is included as Exhibit 9.3 The total estimated
corridor length is 471 miles, of which approximately 176 miles are located in Arizona. The
project would be constructed in phases, with the initial phase placed in service in 2014.

The SunZia ten-year plan filed in January 2010 was not accompanied by power flow or stability
studies. However, SunZia reports that a full set of technical studies will be prepared when the
project’s design is sufficiently finalized. It is involved in the regional and subregional planning
process thru the following forums and activities:

* The filing is identified in the ACC E-Docket by “Central Arizona Project” as the filing party.
% Recently introduced southern route options (e.g., the “Tucson route”) are not shown in Exhibit 9.
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e The WECC path rating process (e.g., through Phase 3) is expected to be complete by
the end of 2010 (based on the two 500 kV AC line option).

e Subregional Planning — Regular project updates are provided to SWAT and its
subcommittees.

« Open Season — Six parties have now signed the participation agreement (SRP, TEP,
Tri-State G&T, Shell WindEnergy, Southwestern Power Group and Energy Capital
Partners).

235 High Plains Express Initiative

The project is sponsored by NextEra Energy. An update on the project was presented by Jerry
Vaninetti of NextEra Energy at Workshop 1. High Plains Express (‘HPX") is a multi-state,
500kV transmission initiative that extends from Wyoming to Arizona. The project’s vision is to
significantly strengthen the eastern portion of the WECC grid, especially along a north to south
backbone. NextEra has not filed a ten-year plan for the project. Therefore, this project was not
considered for the adequacy analysis nor included in the ten-year plan statistics compiled for
this BTA. An overview map showing the general routing and interconnection points is included
as Exhibit 10.

According to NextEra, HPX could eventually incorporate many of the transmission projects
already under development within its overall project footprint in eastern and southern WECC. A
diagram depicting the potential impacts of the project on WECC transfer capabilities is shown in
Exhibit 11.

2.3.6 TransWest Express Transmission Project

The project is currently owned by Anschutz Corporation. A ten-year plan filing was not made for
this project in the 6th BTA, but consuliant Gary Mirich of Energy Strategies gave an update on
the project at Workshop 1 (no slides were presented). The project is currently conceptualized as
a 600 kV bi-polar transmission line from southeastern Wyoming to the El Dorado Valley region
(south of Las Vegas, NV) with a rating of approximately 3,000 MW. The targeted in-service
date is 2015. Mr. Mirich described the project as renewable line that may be supplemented by
gas-fired generation. He stated that the project is currently in Phase Il of the WECC Path
Rating Process. An overview map showing the general routing of the line, as published in the
5th BTA, is included as Exhibit 12.

Biennial Transmission Assessment for 2010-2019 6" BTA Staff Report
Docket No. E-00000D-09-0020 18 October 27, 2010




2.3.7 San Luis Rio Colorado Plant and North Branch Transmission

Project

The project is sponsored by Generadora del Desierto S.A. de C.V. (GDD) and Western Area
Power Administration (WAPA). On August 21, 2008, the DOE published, in the Federal
Register, notice of its decision to issue a Presidential Permit to construct, operate, maintain and
connect a new double circuit 230 kV transmission line across the U.S.-Mexico border from
Yuma County, North Gila Substation to San Luis Rio Colorado, Sonora, Mexico.*

The North Branch Transmission Project consists of two 230 kV transmission lines which will
connect to a new 230 kV substation to be built next to WAPA's Gila 161 kV substation. The new
double circuit 230 kV lines will continue north to the APS North Gila 500 kV station. WAPA will
own the new transmission on the US side. GDD will own the short transmission on the Mexico
side. According to Jim Charters of Western States Energy Solutions, project participation
agreements are being developed between WAPA, North Branch and APS. No update on the
project was filed in the 6" BTA.

2.3.8 Southline Project

The project is sponsored by Black Forest Partners. No filing was made in the 6th BTA, but Bill
Kipp of Black Forest gave a slide presentation on this merchant transmission line at Workshop
1. He stated that the goal of the project is to accelerate the use of renewable energy. This
project was not considered for the adequacy analysis nor included in the ten-year plan statistics
compiled for this BTA. Southline is contemplated to be a combination of new and rebuilt EHV
transmission elements, with 230 kV, 345 kV and 500kV segments, for renewable deliveries from
southeastern New Mexico to the Palo Verde Hub area, passing through southeastern Arizona in
route. In southern New Mexico, they plan to follow the route of an abandoned railroad track in
order to minimize environmental impacts. From southeast Arizona to Palo Verde, they may
participate in announced utility projects or procure contractual delivery arrangements in lieu of
new physical line construction. Beyond Palo Verde, they believe the Southline could potentially
fit well with other projects that are exploring options west of Palo Verde. Black Forest is

% Federal Register / Vol. 73, No. 163/ Thursday, August 21, 2008/Notices, page 49447.
http://edocket.access.qpo.gov/2008/pdf/E8-19392.pdf
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currently completing joint technical studies with TEP, SWTC, Western and other parties — which

they plan to file with the Commission in the near future. Most of the east to west capacity is
envisioned for renewable delivery, while much of the west to east capacity is envisioned for load
serving purposes. A simplified one-line diagram of the project is shown in Exhibit 29.

2.3.9 Santa Fe Clean Line Project

The project is sponsored by Clean Line Energy Partners LLC (“Clean Line”). Keith Sparks of
Clean Line gave a presentation on the project at Workshop 1, but no filing has been received to
date. Therefore, the project was not considered for the adequacy analysis nor included in the
ten-year plan statistics compiled for this BTA. Clean Line, an independent developer of high
voltage transmission, provided supplemental information after the workshops, which are
included below. The Santa Fe Clean Line transmission project (“Santa Fe”) which will consist of
one 500 kV or +600 kV High Voltage Direct Current (“‘HVDC”) overhead transmission line
capable of transmitting up to 3,500 MW of power from renewable projects in eastern New
Mexico to Southern California, Southern Nevada, Arizona, and other areas in the Southwest.

Santa Fe is meeting with local and state authorities in Arizona, and other states to begin
informal outreach efforts. Santa Fe has conducted an initial corridor feasibility study and is in
the first phases of refining the corridors to identify preferred and alternative routes. A map of
the “study area” is provided as Exhibit 30. Santa Fe will conduct an environmental impact

statement pursuant to NEPA, and work closely with state and federal agencies.

Before the Project was acquired by Clean Line in May 2010, the previous developer (Integration
Transmission Services) spent over 24 months developing the concept for the ling, including
various meetings with the ACC staff. Building on this work, the Santa Fe has completed a
Memorandum of Understanding with Dine Power Authority, regularly engaged in SATS and
WECC planning stakeholder meetings, submitted an application for Western's Transmission
Infrastructure Program, and opened discussions with Western as a potential project partner.

2.3.10 Bowie Power Station

The Bowie Power Station owned by Southwestern Power Group (“SWPG”) is a natural gas fired
1,000 MW electric generation facility planned for southeastern Arizona near the community of
Bowie in Cochise County. The Bowie Power Station will connect with TEP’s Greenlee-
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Winchester-Vail 345 kV line at Willow Substation via two 345 kV transmission lines

approximately 15 miles in length.

SWPG's filing in the 6th BTA notes that the Commission has extended the CEC for the project
through December 31, 2010 in Decision No. 69339. SWPG has applied for an additional
extension through December 31, 2020. The physical alignment of the line and Willow
Substation were amended through Decision No. 70588 in November 2008. Exhibit 14 depicts
the amended alignment.

PDS consulting gave a presentation on the project at Workshop 1. SWPG continues to be
active in SWAT subcommittees, including SATS. A Final Facilities Study Report is expected
from TEP in the third quarter 2010. The estimated operation date for the gen-tie is late 2013.

2.3.11 Hualapai Valley Solar

Mohave Sun Power LLC is sponsoring this project. Ten-year plans in 2009 and 2010 describe a
conceptual 345 kV or 500 kV gen-tie from a solar power project to be built in northwestern
Arizona to interconnect with an existing EHV transmission facility. No route has been
determined. The line may connect into either the Mead Phoenix Project 500 kV transmission
line, the Mead-Peacock-Liberty 345 kV transmission line, or the Moenkopi-Eldorado 500 kV
transmission line. The proposed in-service date is the fourth quarter of 2013. Since a defined
transmission plan of service hasn’'t been identified to date, the project wasn’t modeled in any
technical studies filed in the 6th BTA docket. However, power flow and stability analysis were
filed as part of the power plant filings at the Commission in August 2009.

2.3.12 Sonoran Solar Energy

Sonoran Solar Energy plans to build a 500 kV gen-tie to interconnect its proposed 375 MW
solar generation project with SRP’s Jojoba Substation. The 3 mile long line will be located in
Maricopa County, Arizona and will be in service by summer 2013 to support plant start-up and
testing. A map of the gen-tie route is shown in Exhibit 15. Sonoran states that technical study
reports for this interconnection plan were included as part of the 90-day filing notice in
November 2009.

% ACC Docket No. E-00000M-08-0170 and Docket No. L-O0000NN-09-0541-00151.
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2.3.13 Abengoa Solar

Abengoa Solar plans to build a 230 kV overhead gen-tie (approximately 20 mile) to interconnect
its proposed 280 MW Solana solar generation project near Gila Bend, Arizona with APS’ Gila
River Substation.® A route map is shown in Exhibit 16. The project will use concentrated solar
power (“CSP”) technology with storage capability. Technical planning studies were filed with the
project’s 90-day notice in July 2008. The project and gen-tie received a CEC in December
2008.% APS will procure the output under a 30-year purchase agreement. Abengoa states that
an interconnection facilities study was completed by APS in August 2009 and concludes that an
additional loop-in of the line through Gila Bend Substation en route to Gila River Substation, as
contemplated at the time of the CEC application, is not needed.”® The facilities study was
included in Abengoa’s BTA filing.

2.3.14 Mesquite Solar Project

Sempra Energy filed a ten-year plan for its 230 kV gen-tie from their Mesquite Solar photovoltaic
project to Hassayampa Substation, which includes expansion of switchyard facilities at the
existing Mesquite Generating Station adjacent to Hassayampa Substation. The project one-line
diagram is shown in Exhibit 17. Sempra advised Staff that the expected date for initial solar
production at the plant has slipped to October 2011, with additional stages coming on-line
shortly thereafter.

2.3.15 Starwood Solar i

Starwood Energy filed a ten-year plan for the Starwood Solar | project in June 2009. The plan
describes a 500 kV gen-tie to connect the generating project to APS’ planned Delany
Substation. Starwood refers to APS as the surrogate for meeting the ACC's requirement for
filing of transmission planning criteria and system ratings. Construction of the gen-tie to Delany
Substation is expected to start in 2010 and be completed in 2013. A subsequent extension to
Harquahala Substation is also mentioned in Starwood'’s ten-year pian, but the timing of this

% Also known as Panda Substation.

% ACC Docket No. L-00000GG-08-0407-00139, Decision No. 70638 and Docket No. L-00000GG-08-
0407-00140, Decision No. 70639.

0 The facilities study also specifies certain APS 69kV network upgrades that need to be completed.

Biennial Transmission Assessment for 2010-201 6" BTA Staff Report
Docket No. E-00000D-09-0020 : 22 October 27, 2010




segment is uncertain and dependent on an ongoing APS cluster interconnection study and

commercial negotiations with the Harquahala Power Plant. No technical studies were filed.
Starwood states that technical studies supporting its transmission plan will be filed upon study
completion. Exhibit 35 provides more plan details.

2.3.16 Arlington Valley Solar Energy

AVSE LLC filed a Ten-Year Plan in January 2009, describing two 115 kV or 230 kV gen-tie lines
from the project site to Hassayampa Substation, plus 500-1000 feet of 500 kV line on the high
side of the step up transformer bank at Hassayampa. The gen-ties will be 3-7 miles in length
and will originate at Arlington Valley Solar 1 and 2 Generating Plant switchyards, respectively.
Aggregate generating plant capacity is approximately 250 MW. The estimated in-service date is
4th quarter 2012. No BTA update was filed in 2010.

2.3.17 Agua Caliente Solar Energy

The project developer, NextLight Renewable Power LLC, filed a ten-year plan in January 2009.
The filing described a loop in of the existing Hassayampa — North Gila 500 kV line into a new
500 kV switchyard (Hoodoo Wash) to be built in the vicinity of the Agua Caliente Solar Project
site approximately 10 miles north of Dateland, Arizona in Yuma County. The 280 MW
concentrating solar power plant will be located about 2 miles north of the existing 500 kV line.
The gen-tie voltage is not specified. A 90-day Plan filing was made in November 2008. The
anticipated in-service date is mid-2012. No BTA filing was made in 2010.

2.4 Other Significant Transmission Projects

241 Welton-Mohawk Supply Project

WMIDD is planning to participate as a minority owner in the Hassayampa to North Gila No. 2
500 kV line project, to construct a new 500/230 kV receiving station that will intersect with the
new 500 kV line in the vicinity of North Gila Substation (or connect at North Gila Sub), and to
construct a 230 kV transmission project from the new receiving station about 35 miles to its
existing WAPA Ligurta Substation, which serves as the delivery point to WMIDD. WMIDD is
participating in subregional planning forums, including SWAT, to assure that its project plans are
properly vetted and coordinated within the region. The project is needed to serve new load
growth in WMIDD's service area.
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24.2 Southwest Public Power Resources Project

Southwest Public Power Resources (“SPPR”) is sponsoring a project to add transmission in
Pinal County. No filing was made in the 6" BTA, but Dennis Delaney of K.R. Saline &
Associates (“K.R. Saline”) gave a presentation on the project at Workshop 1.

SPPR previously proposed the Three Terminal Plan (“TTP”) transmission project during the 5th
BTA in order to interconnect SPPR’s Sawtooth Generation Project No. 1 located in Pinal County
and deliver power to SPPR participants. However, Mr. Delaney advised that plans for the
Sawtooth 620 MW combined cycle gas-fired plant have been cancelled and the transmission
plan has been revised. The TTP project originally consisted of the following three new 230 kV
transmission elements:

o Santa Rosa/Test Track to ED5 (Circuit 1)
o ED5 to Pinal Central (Circuit 2)
e EDS5 to Marana (Circuit 3)

In place of the Sawtooth Generation Project, SPPR now plans to pursue a PPA for firm power at
Palo Verde for delivery over the Southeast Valley Project (“SEV”) to its load area. Based on this
new approach, SPPR expects to change its ten-year plan as follows:

e Interconnect TTP Circuit 1 through new 500/230 kV transformation at Test Track

o Install a 230/115 kV transformer at ED5

e Delay TTP Circuits 2 and 3 (e.g., beyond ten-year plan)

o Ultilize the extension of the Southeast Valley (“SEV”) project from Pinal West to Test
Track and Pinal Central

SPPR is negotiating with Western for a bi-directional transmission path between Palo Verde and
Pinal County, as indicated in Exhibit 13. This would allow SPPR to integrate new renewable
resources that are expected to connect to its local system, and deliver them to SEV busses
and/or the Palo Verde hub (when the path is not being used for delivery of its PPA capacity from
Palo Verde hub). At least 300MW of renewables are currently queued in the local system.
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243 WECC Transfer Path Changes Affecting Arizona

Exhibit 8 provides a map of the WECC rated transmission paths in Arizona. Ratings of these
transmission paths are increased in two ways - either a new line is constructed and integrated
into an existing path, or one or more existing lines in a path are upgraded to achieve an
increased path rating. Such path rating changes must go through an exhaustive WECC path
rating process, which includes technical studies and peer review, in order to implement such
path rating increases. The following path rating increases have been completed or in-progress
since the 5" BTA:

e The rating of the East of the River (“EOR”) Path or Path 49 increased by 1,245 MW due
to upgrades to both the Navajo-Crystal and the Perkins-Mead 500 kV lines. The resulting
east to west direction path rating changed to 9,300 MW.

e The Coronado to Silver King 500 kV path upgrade was completed in 2010 changing the
original path rating from 1,100 MW to 1,494 MW in the East to West direction.

e The rating of Path 51 (“Navajo South Transmission System”) was increased in 2009
from 2,264 MW to 2,800 MW*' due to upgrades of the four series capacitors within the
path. The rating is defined in the north to south direction, and the increase will take
effect in late 2010 or early 2011.

No other WECC path rating changes in Arizona are currently approved for the 2010-2019
periods, but it is likely that some increases will occur in this period due to major interstate
transmission projects described in this report. Future WECC path rating studies will determine

the timing and amount of these increases.

“! The Path 51 rating was inadvertently reported as 3,200 MW in the 5" BTA Staff Report.
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3. Transmission Affecting Renewable Development

Developing Arizona’s vast renewable resource potential requires a coordinated and multi-
faceted strategy involving stakeholders representing many sectors and interests including utility,
government, economic, developer, environmental, and others. Decisions by the Commission
and the actions taken by the Arizona utilities and regional stakeholders are important factors
that will affect how and when this potential is developed.

3.1 Background

The Commission’s 5" BTA Decision directed Commission-regulated utilities to develop viable
plans to identify future transmission projects and to propose funding mechanisms to construct
the top three transmission projects in their respective service territories. In addition, the
Commission directed the jurisdictional utilities to conduct a joint workshop or series of planning
meetings to develop ways in which new transmission projects could be identified, approved for
construction, and financed in a manner that supports renewable energy growth.

The Commission’s 5" BTA (2008) Decision directed Commission-regulated utilities to:

o “[Bly April 30, 2009, conduct joint workshops or planning meetings to develop ways in
which new transmission projects can be identified, approved for construction, and
financed in a manner that will support the growth of renewables in Arizona.™*?

o “[T]ake the results of the Arizona Renewable Transmission Task Force and the SWAT
Renewable Transmission Task Force Plans developed for the Fifth Biennial
Transmission Assessment and identify the top three potential renewable transmission
projects in their respective service territories.”

« “[Elither alone or in cooperation with other interested utilities,” “develop plans to identify
future renewable transmission projects and develop plans and propose funding

mechanisms to construct the top three renewable transmission projects. These plans

42. Arizona Corporation Commission, Order 70635, Docket E-00000D-07-0376; page 8.
43. Ibid.

Biennial Transmission Assessment for 2010-2019 6" BTA Staff Report
Docket No. E-00000D-09-0020 ’ 27 October 27, 2010



and mechanisms” are to be “filed with the Commission no later than October 31, 2009
and shall be discussed in” the 6" BTA.*

SRP also participated in this process, including SWAT RTTF subcommittees, and voluntarily
filed its top three RTPs with the Commission.

3.11 The Arizona Renewable Resource and Transmission ldentification

Subcommittee

In response to a prior Commission directive in the 4th BTA, the SWAT Sub-Regional Planning
Group formed a Renewable Transmission Task Force (“RTTF") to consider transmission needs
for developing renewable resources. In response to the directive of the 5" BTA, the RTTF
established the Arizona Renewable Resource and Transmission Identification Subcommittee
(“ARRTIS") to identify those areas in Arizona with the best potential for renewable generation
project development to aid the utilities’ response to the BTA Decision. The primary tasks of
ARRTIS were to:

« Identify potential constraint areas for Arizona renewable resource development;
o Assist the RTTF by providing information to assess transmission options; and
« Inform and assist the regulated utilities in their response to the BTA Order.

The ARRTIS convened approximately a five-month process to gather, review and map
renewable resource data and environmentally sensitive areas for the state of Arizona and to
provide input and support to the RTTF renewable transmission planning efforts. The process
identified areas within the state where solar and wind resources were technically ideal for utility-
scale generation development, defined and located environmentally sensitive areas and those

that would be excluded by statute or law from consideration for generation facilities.

ARRTIS created a four-tier system to characterize the environmental sensitivity of land areas
within the state: low; moderate; high; and excluded. The ARRTIS took a position that (1)

Exclusion Areas would be the only areas in the state that should be considered precluded for

44, Ibid, page 9.
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utility-scale generation, and (2) no assumption of any specific renewable generation project’s
viability should be made based on its location.

The analysis found that approximately half of Arizona’s land area could be appropriate for utility-
scale generation. The further application of ARRTIS-defined sensitivity criteria allowed the
RTTF to more strategically define the state’s potential transmission network to support
renewables. The RTTF used the information provided by the ARRTIS to identify transmission
options that would link the resource areas to the existing transmission system and/or to load
pockets within the state or to export markets.

3.1.2 The RTTF Finance Subcommittee

The RTTF also established a Finance Subcommittee to develop a methodology for identifying,
planning, and facilitating renewable transmission projects (“RTP”) development in Arizona,
including methods for providing utilities with a means to effectively finance and construct RTPs.

The RTTF assigned the Finance Subcommittee the tasks of investigating and recommending
financing methodologies for RTPs in Arizona. The findings and recommendations of the
Subcommittee were to be submitted to the RTTF and the jurisdictional utilities subject to the fifth
BTA Decision. In coordination with the RTTF subcommittee, and the ARRTIS, the Finance
Subcommittee also supported the utilities responsible for the Workshops as directed by the
ACC. This information was intended for the utilities’ consideration as part of their response to
an ACC decision requiring the utilities to identify and develop plans for the top three renewable
transmission projects, submit a report by 31 October 2009, and have this report discussed in the
Commission’s next BTA.*®

As part of this process the Renewable Transmission Action Plan (“RTAP”) was proposed that
could be used as part of the BTA process. The RTAP was conceived as a procedure for the
Commission to review and approve a utility’s identified RTAP within or in parallel with the BTA

process.*®

45, ACC Decision No. 70635, issued on December 11, 2008.
46. APS is the only utility that filed an RTAP with the Commission, pursuant to a separate proceeding
(Docket No. E-01345A-10-0033).
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In addition, a memorandum of proposed findings was proposed related to renewable
transmission projects.”’ The intent was that the utilities consider using the memorandum as
part of their response to the 5" BTA Decision. The ACC could then choose to include the
proposed findings from the memorandum in future orders. The participants in the RTTF
process generally agreed to accept the memorandum and RTAP as the recommended method
for identifying action plans and financing for the RTPs in Arizona. Utility responses that were
filed in October 2009 defined the first set of RTPs.

The memorandum recommended that:

 Each jurisdictional utility will file*® an RTAP, concurrent with the filing of its ten-year plan;

e Jurisdictional utilities’ RTAPs may include RTPs with ownership participation involving
non-jurisdictional parties (i.e., merchants, independents, etc.); and

¢ The RTAP should:

— ldentify the RTPs that provide access to areas within Arizona that have
renewable energy resources or facilities that enable renewable resources to be
delivered to load centers;

— Describe how each RTP is expected to advance renewable resource
deployment;

— Present the development approach and schedule for the proposed RTPs;

— Estimate the expected costs of the RTPs, including the range of bill impacts for
retail customers for each project;

— Discuss cost recovery, including any special regulatory treatment that will be
sought; and

— Report the status of RTPs identified in the previous RTAP.

3.1.3 ARRTIS Findings

Five maps were developed as part of the ARRTIS process:

47. See Final Report on the Activities of the Finance Subcommittee, Renewable Energy
Transmission Task Force, Southwest Area Transmission Planning Group, October 5, 2009, page 12.
438. The Subcommittee did not make any specific recommendations regarding the procedural

mechanisms for filing the RTPs and RTAPs.
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. e Arizona Solar Resources
+ Arizona Wind Resources

e Environmental Exclusion and Resource Sensitivity Areas (Solar)
e Environmental Exclusion and Resource Sensitivity Areas (Wind)
e Non-Exclusion Solar Resource Areas ldentified by ARRTIS

These maps were used by RTTF to identify transmission corridors suitable for delivering
renewable generation. These corridors are options the utilities considered in responding to the
5% BTA Order. The map of these corridors is shown in Figure 2.
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3.2 Utility RTP Filings

Each of the jurisdictional utilities filed responses by 31 October 2009. |t is interesting to note
that many of the corridors identified by ARRTIS as shown in Figure 2 are compatible with

projects in the utilities’ previous transmission plans.

3.2.1 Arizona Public Service

In determining its top RTPs APS considered the input from the two workshops, the ARRTIS’
work, the Finance Subcommittee’s work, and the RTTF’s work. They assessed the comparative
economic value of viable renewable resource and transmission line combinations. In addition to
the economic analysis, APS conducted a qualitative analysis that included:

o Potential to support multiple renewable energy markets,

o Likelihood of attracting participants to the project,

o Expected permitting sensitivity (resource and transmission),
* Interconnection queue robustness,

e Expected near-term utilization,

+ Potential to bring benefits beyond renewable integration.

Based upon its analysis, APS identified the RTPs that it believes were best suited to support the
growth of renewable resources in Arizona while considering the costs and benefits to APS

customers.
APS identified four RTP projects:

1. Delany to Palo Verde 500 kV;

2. Palo Verde to North Gila 500 kV #2;

3. a) Palo Verde to Liberty 500 kV,
b) Gila Bend to Liberty 500 kV;

4. Delany to Blythe (e.g., SCE’s proposed Colorado River 500 kV Substation)

Biennial Transmission Assessment for 2010-2019 6" BTA Staff Report
Docket No. E-00000D-09-0020 33 October 27, 2010



A fourth project was included because APS believes it would significantly support development
of renewable resources in Arizona for exports to California and to deliver solar resources to

Arizona utilities at the Delany switchyard. These four projects are shown in Figure 3.

Figure 3: APS’ identified RTP Projects
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3.21.1 Delany to Palo Verde 500 kV

This project is a 500 kV transmission line from the Palo Verde hub to a new Delany switchyard,
about 18 miles west of the Palo Verde hub. The new switchyard would be located along a
500KV loop that will eventually run from Palo Verde around the west and then north side of the
Valley to the Pinnacle Peak substation.

The Delany area has excellent solar conditions, and there are interconnection requests for
several thousand MW of renewable generation in the Delany area—a clear indicator that there
is a robust interest in renewable resource development. This project also provides access to

the Palo Verde hub allowing exports of renewable energy.
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3.21.2 Palo Verde to North Gila 500 kV #2

This project is a potential 500 kV transmission line from the Palo Verde hub area to the North
Gila Substation, located outside of Yuma. It is approximately 114 miles in length and would
parallel an existing jointly owned 500 kV line. This project also provides access to the Palo
Verde hub allowing exports of renewable energy.

The area has excellent solar conditions and there are interconnection requests to the area
adjacent to this line indicating a robust interest in this renewable resource area. This line would
also provide additional transmission to the Yuma load pocket, increasing load-serving capability
in Yuma, and providing additional resource flexibility to serve both the Valley and Yuma load
pockets.

Due to the magnitude of project costs, this project is conceived as a participant transmission
project. SRP, the Imperial Irrigation District, and the Welton-Mohawk Irrigation and Drainage
District are the other current participants, each holding a 20% share of the project. In addition,
the Western Area Power Administration has expressed an interest in participating in the project.
WAPA involvement would provide the potential for federal government funding for WAPA
transmission expansions that foster renewable energy.

3.2.1.3  Palo Verde to Liberty and Gila Bend to Liberty 500 kV

This two-part conceptual transmission project includes a 500 kV transmission line from the Palo
Verde hub to a new substation near the existing Liberty substation in the West Valley and a
500kV transmission line from the Gila Bend/Gila River area to a new substation near the
existing Liberty substation.

The area around the Palo Verde hub and the Gila Bend area have excellent solar conditions,
which could result in the development of significant solar generation facilities. APS believes that
developing these projects would mitigate inconsistency between the periods required to
construct transmission lines and renewable resource facilities—where transmission

infrastructure takes longer to build than renewable resource facilities.
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3.21.4 Delany to Blythe

This project was originally proposed by Southern California Edison. APS supports development
of this transmission line because it could influence additional solar resource development in

Arizona given the potential for additional export capability to California.

3.21.5 APS Cost Analysis

APS worked with the other utilities and interested stakeholders to develop plans to identify the
best three RTPs. APS used the methodology developed by the Finance Subcommittee for
identifying RTPs. APS selected the RTPs considering the costs and benefits to APS customers.
APS established a plan to develop the project, proposed funding mechanisms, provided
background explaining the value of the project in supporting renewable energy development in

Arizona, and described potential rate impacts to APS’s customers for the projects selected.

APS used the National Renewable Energy Laboratory’'s Western Wind Resource Dataset to
estimate annual capacity factors of the four potential wind sites. Likewise, the Department of
Energy’'s Solar Advisory Model was used to model concentrating solar power and solar
photovoltaic plants at the twelve potential solar sites. Transmission costs were estimated using
the capital costs for 500 kV transmission lines used in the Western Governors Association

Western Renewable Energy Zone process, model, and report.

3.2.2 SRP

In selecting its top three RTP projects, SRP considered these factors:

o Closeness to renewable resources

o Permitting issues

+ Ability to provide access to renewable resources and to serve multiple purposes
» Access to multiple resources, resource dense areas or energy hubs

» Relative cost and schedule

* Proximity to SRP’s service territory

+ Integration into local transmission & generation system

¢ Ability to align partnerships

» Likelihood of meeting permitting requirements

¢ Enhancing system reliability
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The three projects identified by SRP, as shown in Figure 4, were:
1) Pinal West — Pinal Central 500 kV
2) Pinal Central — Tortolita 500 kV
3) Delany — Palo Verde 500 kV

It should be noted that SRP’s RTP #3 is the same as APS’s RTP #1 (i.e., a joint participation
project).

Figure 4: APS, SWTC, SRP and TEP Identified RTP Projects

3.2.21 Pinal West — Pinal Central 500 kV

This project is a 50-mile line that is an integral piece of the Hassayampa to Pinal West to Pinal
Central to Browning project. Today there are 11 interconnection requests to that line—all
solar—for 3,500 MW. The line adds a critical link from the SRP Southeast Valley to Palo Verde.
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It also provides another parallel path from the Palo Verde area into the Valley, and gives access

for Pinal County resources to Palo Verde.

3.2.2.2 Pinal Central to Tortolita 500 kV

SRP advised at Workshop 1 that there are about 500 MW of renewable transmission projects in
the queue between Pinal Central and Tortolita. In addition to providing a means to integrate
these projects, the addition of Pinal Central to Tortolita would help to support delivery of new
renewable resources from western Arizona to load centers further east such as Pinal County

and Tucson. The project is being proposed jointly with TEP.

3.2.2.3 Delany to Palo Verde

This project is a short transmission project—18 miles. There are seven requests for
interconnection totaling 3,300 MW—all solar--in the area. It is part of the Palo Verde-TS-5 APS
project. The proposed Delany Substation site is located in the very rich solar resource area of
Harquahala Valley. As previously noted, this is a jointly-owned project with APS.

3.23 Tucson Electric Power Company and UNSE

TEP and UNSE jointly filed their RTP project report in the Docket in 2009. Three projects were
selected:

1) Palo Verde to Pinal West to Pinal Central 500 kV
2) Pinal Central to Tortolita 500 kV
3) Western Apache to Tortolita 115 kV to 230 kV Line Upgrade

All of these projects will help to support delivery of renewable resources from western Arizona to
load centers in southeastern Arizona, including Tucson. The Pinal West to Pinal Central and
Pinal Central to Tortolita projects were also proposed by SRP, as discussed above (they are
joint ownership projects). Only the third project is unique to TEP and is discussed in more detail
below.
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3.2.31 Western Apache to Tortolita 115 kV to 230 kV Upgrade

The third project is an upgrade of the existing 115 kV system that has been in service for many
years. The project is shown in green in the bottom right of Figure 4, above. Originally it was to
deliver power to preference customers from hydro units delivered over the 115 kV lines. Over
the years the rest of the system and local load has grown up around these facilities.

TEP observes that efforts to move renewable resources across the existing 115 kV system will
experience congestion due to single-contingency criteria. The upgrade of the selected line to
230 kV will remove those legacy limitations and facilitate renewable development. This third
project would also interconnect with the radial lines reaching down into southeast Arizona and
provide opportunities for renewables to connect to the system and be delivered throughout the
state.

3.24 SWTC

SWTC selected its top three RTPs by recognizing that the upgrades that will support renewable
resource development in southeastern Arizona are the same as those needed to meet NERC
reliability standards and to support continued growth in the area. SWTC will contact developers
as they announce intentions to build renewable resource projects in Southeast Arizona.

SWTC has worked with other utilities since the Order was issued in developing its top three
RTPs. The selected projects are:

1) San Manuel Interconnect Project—involves interconnecting the SWTC Apache to
Hayden 115 kV line into the APS San Manuel Substation;

2) Apache to Bicknell 230 kV Line Upgrades (see Figure 4) —involves upgrading the
existing 795 ACSR conductor of this 230 kV line to a higher-ampacity rated
conductor, to meet NERC Reliability Standards and support continued growth in the
area; and

3) Western Saguaro to Apache 115 kV Line Upgrade—would provide additional
transmission transfer capability of up to 1,000 MW that could be used for renewable
generation in the area and could increase Western's customer’s access to potential

renewable areas identified by the RTTF.
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A more detailed drawing showing these three projects is provided in Exhibit 34. The EHV 345
kV system (shown in green in Exhibit 34) is owned by TEP. SWTC's system is shown in yellow
(230 kV) and purple (115 kV). The 230 kV facilities are a back-bone system extending from
Greenlee to Bicknell. The 115 kV facilities extend from Bicknell to Marana Tap. SWTC also
owns a 115 kV system extending from Apache to the SRP Hayden Substation. Both TEP and
SWTC are part owners of the Southeast Valley 500 kV line (shown in red) which extends from
the Palo Verde Hassayampa Switchyard to Pinal West and are also part owners of the portion
proposed for extension from Pinal West to Pinal Central in 2013. Various facilif[ies owned by
APS and SRP are also shown.

There is only one renewable resource project that is currently in the active generator queue
listing located near San Manuel, Arizona. Other projects have been in previous queue listings,
but have been withdrawn for various reasons.

3.3 Related ACC Staff Observations and Conclusions

The proposed RTPs described above represent the first utility filings in response to the 5th BTA
request for an analysis of the impact of renewables on transmission plans. On the whole the
filings are responsive to the Commission’s request. An inclusive stakeholder process was also
developed and executed to identify the initial set of transmission RTPs. Most of the proposed
RTPs are not entirely new proposals, but actually represent advancement of projects that have

already been in planning for reasons other than renewable integration.

3.31 Effectiveness of RTP Projects Selected by the Utilities

As already noted many of the projects identified by the utilities are found in previous
transmission plans of the utilities to meet various needs, including reliability, market access and
renewable resource procurement plans. Since the majority of conceptual transmission corridors
identified in the ARRTIS report were generally along existing and planned corridors, this initial
set of RTPs should not be a surprise. They appear to be a reasonable set of initial renewable
development projects that will facilitate renewable resource development in the southern half of
the state, close to either the Phoenix or Tucson load regions or the resource rich Palo Verde
hub region.
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We conclude that the projects selected should be effective in enabling development and

delivery of renewable resources to the load centers of the Arizona utilities or the Palo Verde
hub.

3.3.2 Impact of RTP Projects on the Arizona Transmission System

Because many of the selected RTPs have been identified in earlier transmission plans, they
should contribute to reinforcing the transmission system for general use in addition to facilitating
the integration of renewable generation.

3.3.3 Impact of RTP Projects on Development of Renewable Resources

The identified projects should be effective in enabling delivery of renewable resources
developed close to either the Phoenix-Tucson regions or the Palo Verde hub. As projects are
developed farther from these areas, transmission facilities that were not proposed in earlier 10-
year plans will likely need to be developed.

The RTP projects and the queued renewable generation in the areas the RTPs serve are shown
in Table 7.
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Table 7: RTP Projects and Queued Renewable Resources

Queued renewables in area
Estimated transfer served by RTP as of May

RTP RTP sponsor(s) capability (MW)* 2010 (MW)
Delany - Palo Verde APS, SRP 1,000 3,300%0
Palo Verde — Pinal West TEP 1,000 n/ast
500kV

Pinal West - Pinal Central SRP, TEP 1,000 3,500
500kV

North Gila - Hassayampa APS, SRP 1,000 4,468%2
500KV #2

Pinal Central — Tortolita SRP, TEP 1,000 500
500kV

Delany - Blythe 500kV APS, SRP 1,000 n/as3
Hassayampa - Jojoba - Palo

Verde ~ Liberty area 500kV APS 1,000 500
Gila Bend ~ Liberty area APS 1,000 890
500kV*

Western Apache - Tortolita TEP, SWTC 500 297
230kV

Saguaro — Apache 115kV

Upgrade

San Manuel Interconnect SWTC To be determined 0
Apache - Bicknell 230kV SWTC To be determined 0
Upgrade

Total(s) 9,500 13,455

“% Actual value to be determined through future path rating studies.

%0 The 3,300 MW figure reflects the amount of renewable generation in the queue at the time of the 6% BTA Workshop 1, but SRP advises that
the amount in the queue has since dropped to 1,500MW. APS concurs that 1500 MW is queued at Delany in its response to Data Request 1 in
Docket E-01345A-10-0033.

51 No queue of renewables along this section, but still useful for deliveries of Delany-PV area MW to Arizona load centers further east (e.g.,
already accounted for in table and left out to avoid double counting - not intended to prejudice the choice between this RTP and other RTPs.)
%2 Vialue quoted by APS in response to Data Request 1 in Docket E-01345A-10-0033,

58 Same queue as Delany-PV.
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3.34

Staff Comments on Questions raised by the RTTF Financing
Subcommittee

1.

Is the BTA the best forum for determining cost-recovery status of rate-
based assets since there is no filing in a BTA?

The BTA and RTAP processes should not be used for cost-recovery or rate-base
decisions by the Commission. The goal should be to identify transmission
projects for Arizona, describe their justifications, to present a ranking or priority to
the projects, and to inform the Commission of changes in the transmission plans
from year-to-year.

The RTAP and renewable needs analyses should also be largely for
informational purposes. The Commission is seeking a better understanding as to
how expanded renewable generation development would affect transmission
plans. The economic analysis is also intended to establish a technical,
procedural, and economic means for the utilities to identify, prioritize and
incorporate changes to transmission plans that should be made due to potential

renewable generation expansion.

Should RTPs be submitted annually (i.e. included in the 10-year plans) or
biennially (i.e. as part of the BTA and 10-year plans)?

In the long run the RTAP should be developed and submitted biennially with the
BTA. However, if the pace of renewable generation development warrants, then

annual filings may be required.

How are legitimate RTPs that arise unannounced to be afforded RTAP
treatment by the Commission?

The RTAP process should identify the top three RTPs, but as was done this year,
additional projects can also be identified for informational purposes. The
Commission would then have an expectation as to what transmission projects
might be needed to support other renewable projects. In any case, the
Commission would be open to applications for “unexpected” renewable resource
developments that might require an ad hoc RTAP.
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4. Do the Commission and Staff require further guidelines to assist with .

differentiation of a candidate RTP and transmission project proposed in the

ordinary course of business?

The emphasis here should be on identifying projects that need priority
handling/processing outside the ordinary course of business and that can be
justified specifically to support renewable generation projects.

5. Do the Commission and Staff have the tools to make allocation decisions
that might be required under ‘4.’ above?
We believe the Commission and Staff have the capability, but will monitor their

needs as the overall RTP/RTAP process evolves in the future.

3.3.5 Impact of RTP Implementation on REST Requirements

The Renewable Energy Standard and Tariff R14-2-1801 (“REST”) became effective August 14,
2007, following approval by the Commission. Among other things, the REST rules require

jurisdictional utilities to generate or purchase at least 15% of their total annual retail energy

requirements from eligible renewable energy resources by 2025, with smaller amounts required
in earlier years.the calendar year 2009, the Commission established a requirement of 2.0
percent of a utility's 2009 total retail kWh sales, with 15 percent of that requirement to be
satisfied through energy received from distributed energy (“DE”) resources. The REST
requirements for the 2008-2025 periods are shown in Table 8.
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Table 8: REST requirements 2008-2025

Year REST goals Year REST goals
2008 1.75% (10% DE) 2017 7.00% (30% DE)
2009 2.00% (15% DE) 2018 8.00% (30% DE)
2010 2.50% (20% DE) 2019 9.00% (30% DE)
2011 3.00% (25% DE) 2020 10.00% (30% DE)
2012 3.50% (30% DE) 2021 11.00% (30% DE)
2013 4.00% (30% DE) 2022 12.00% (30% DE)
2014 4.50% (30% DE) 2023 13.00% (30% DE)
2015 5.00% (30% DE) 2024 14.00% (30% DE)
2016 6.00% (30% DE) 2025 15.00% (30% DE)

In general, the utilities have met or exceeded the overall REST goals—total renewable energy
of 2.00% from renewables. The goal for DE to have been 15% of the total has generally not
been met, though each of the utilities reports a surge in new DE added in 2009.

. The REST requirements are likely to affect the transmission plans of Arizona utilities in two
general ways—first, utility-scale renewable generation will likely require at least some
transmission improvements that are different from those that would otherwise be needed; and,
second, the DE component will, in effect, reduce the load on the distribution and transmission

systems.

e The information in the utility REST reports can be used to make a comparison of the
scale of the REST goals with the delivery capability of the transmission projects
proposed in the Arizona utilities’ 2009 RTAP filings. The 15% energy requirement by
2025 could require total renewable generating capacity equal to 24-41% of the system
peak load. This assumes an annual capacity factor for all renewable sources to be 25-
35% and a system load factor of 55%. So 10,000 MW peak load would be
48,180,000 MWh/year. A 15% renewable requirement would be 7,226,000 MWh
annually or an average of 825 MW. If total renewable generation had an annual
capacity factor or 20% (the low end of a reasonable range) then 4,125 MW of
renewables would be needed to supply the 7,226,000 MWh of annual energy. If
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renewables have an annual capacity factor of 35% (the high end of a reasonable range) ‘

then only 2,357 MW of renewables would be required.

o The utility-scale renewable generation requirement could range from 17% to 29% (i.e.,
70% of the total installed renewable capacity) of the system peak load. This is a
significant amount of utility-scale generation and would require transmission
reinforcement of some consequence. The amount of renewable generation today is still

relatively low and so has not had a significant impact on transmission plans.
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4. Other Commission Ordered Studies

4.1 History and Purpose

In addition to the assessment of transmission needs for renewable resource integration
discussed in Section 3 above, over the years the Commission has ordered that certain other
supplemental study work be performed by Arizona utilities to broaden and facilitate biennial

assessments. Study work previously ordered by the Commission falls into three categories.

¢ The transmission load serving capability of specified local load pockets has been a study
requirement since the First BTA.

e Reliability must run (“‘RMR”) studies have been required for selected constrained
transmission import areas with local generation since the Second BTA.

¢ N-1-1 and Extreme Contingency studies have been required to ascertain the
transmission system’s robustness to withstand more severe emergency scenarios since
the Third BTA.

Such studies have a twofold purpose. First, the ordered studies are intended to improve the
thoroughness and accuracy of the conclusions and recommendations resulting from the BTA.
Second, the ordered studies are intended to better inform the Commission about areas of the
transmission system that potentially need improvement, and identify if additional Commission
focus on such areas is prudent. These three categories of results in the 6th BTA are discussed

in more detail below.

4.2 Local Area Transmission Load Serving Capability

Assessment

In the First BTA, Staff identified three load pockets in Arizona that should be monitored for
transmission import constraints and reliability must-run (“RMR”) generation requirements:
Phoenix, Tucson and Yuma. The Second BTA added a fourth area located in Southeastern
Arizona (Santa Cruz County). Subsequent BTAs added Mohave County. Updated RMR
studies were filed for these five areas in the 6" BTA. Prior BTAs have also looked at import
constraints in Pinal County, which have been analyzed through the SWAT CATS-HV Study.
This study looks at import constraints, but not RMR requirements, per se. In addition, although
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the Commission did not order an RMR study for Cochise County, it directed in Decision No.
70635 that studies be filed for both Cochise County and Santa Cruz County addressing
“continuity of service” issues. The transmission import capability for each of these local areas is
addressed in this BTA report.

Utility distribution companies have the obligation to assure that adequate import capability is
available to meet the load requirements of all distribution customers within their service areas.*
The Commission has adopted the use of two terms as indicators of the load serving capability of
local load pockets in RMR studies: Simultaneous Import Limit (“SIL”) and Maximum Load
Serving Capability (‘MLSC").%® In addition, the Commission coined the term “continuity of
service” in Decision No. 70635, which is discussed further in this 6 BTA report.

In the following paragraphs, non-RMR import and continuity of service assessments are
discussed first, followed by specific RMR studies done for this BTA.

4.2.1 Cochise County Import Assessment

The Cochise County load serving entities are APS, TEP, and Sulphur Springs Valley Electric
Cooperative (“SSVEC”). The Cochise County load, from Ft. Huachuca to Douglas, is served via
four radial transmission lines (115 kV, 138 kV and 230 kV). The loss of any one of these lines
would require dropping of some customers until manual restoration procedures can be
performed. Utilities serving Cochise County have historically had a “restoration of service”*®
paradigm in their planning and operating procedures for transmission outages. This has been
of concern to Staff since the first BTA over a decade ago. The critical nature of Fort Huachuca's

mission and the accompanying load growth in southern Cochise County®” are strong

* Arizona Administrative Code R14-2—1609.B

% Appendix C, RMR Conditions and Study Methodology

% As defined in Appendix F of the Fifth BTA, the restoration of service paradigm relies on manual,
operator initiated actions to restore load following most N-1 transmission contingencies. However, TEP
does have an automatic scheme in place to restore 18 MW of load for loss of Vail-Ft. Huachuca 138kV.
57 At the time of the CCSG report Cochise County load was forecast to grow by 13% from 2013 to 2018,
but the impact of current economic conditions on this forecast is unknown.
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emaz

justifications for transition to a “continuity of service

»%8 planning and operating paradigm for

transmission outages.

The 5th BTA Staff Report in 2008 noted that APS, SSVEC and TEP each have an obligation to
assure that adequate transmission import capability is available to meet the load requirements
of all distribution customers within their service areas.”® Following the 5th BTA, the Commission
determined that perpetuating a “restoration of service” paradigm for single contingency
transmission outages in Cochise County is not in the public's interest. Therefore, the
Commission ordered that APS, SSVEC and TEP perform studies in order to develop a
transmission plan of service that assures “continuity of service” for single contingency
transmission outages in Cochise County within five to ten years (e.g. 2013-2018).%°

In response to the Commission'’s order, the Cochise County Study Group (“CCSG”) of SATS.
conducted a new technical planning study in 2009. A map of the study area is shown in Exhibit
32. The report from this study was included in SWTC'’s 6th BTA filing dated January 2010. The
summary report on that study filed by SWTC elaborates the following interpretation of “continuity
of service” that has been promulgated by the Commission:

“The CCSG agreed that a definition for continuity of service is that loss of any single
transmission facility will not result in loss of load that requires subsequent System
Operator intervention, either directly or through Energy Management System (action), to
restore service. Specifying without Operator intervention reduces outage time to be
within the timeframe that automated schemes typically operate (e.g. seconds to
minutes). Implementing existing manual operational procedures could help restore at
least partial power to the affected areas but this does not meet the continuity of service
principle as defined by the ACC. The CCSG clarification offers significant improvement
over historically experienced “restoration of service” by limiting potential interruptions to
seconds or minutes versus historical outages lasting hours or days.”

The CCSG 2009 study group primarily consisted of transmission planning staff from SSVEC,
SWTC, TEP, Western, APS and Fort Huachuca. The study was performed using WECC

%8 Pursuant to Arizona Administrative Code R14-2-208(D) (1), “Each utility shall make reasonable efforts
to reestablish service within the shortest possible time when service interruptions occur.”

% Arizona Administrative Code R14-2—1609.B , .

% Reference 5th Biennial Transmission Assessment (E-00000D-07-0376) (Section 5.1.3, pages 65-67);
and Decision No. 70635 (5.d, page 3)
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approved 2013 and 2018 system models and was completed in November 2009. The summary
report filed by SWTC states:

“After a thorough technical analysis of the different potential transmission and/or generation
alternatives proposed for resolving the continuity of service issue in the Cochise County, it
became apparent that a combination of two or more initial alternatives would be needed to
fully resolve the issue. The recommended transmission plan was tested and found to be
technically capable of meeting the NERC Reliability Standards and the WECC System
Performance Criteria as well as complying with the ACC Order 70635 to provide for
continuity of service in Cochise County in both 2013 (or by a 308MW load level) and 2018
(or by a 348MW load level). The recommended transmission plan is detailed below:

New Palominas - Hereford 69 kV line
Proposed 50 MVA, 115/69 kV transformer at Boothill
Loop Webb - Tombstone 69 kV line through Boothill
Proposed Fort Huachuca 138 kV - Buffalo Soldier 69 kV tie (needed in 2018)
Operate the following normally open circuits as normally closed circuits:
— Charleston - Bella Vista 69 kV line
— Keating Junction - Hawes 69 kV line
— Mec Neal - San Pedro 69 kV line

» Install shunt capacitors at the following substations

- 13.2 MVAR at Webb 69 kV substation

— 8 MVAR at Ramsey 69 kV substation

— 8 MVAR at Hawes 69 kV substation

— 8 MVAR at Pueblo 69 kV substation

— 6 MVAR at Webb 69 kV substation (needed in 2018)"
Although capital cost estimates are not provided for this list of projects in the CCSG report, in
Staff's opinion based on generic costs, this set of capital expansion projects should turn out to
be a reasonable level of expenditure to achieve the “continuity of service” paradigm in Cochise
County. CCSG states that it intends to develop detailed cost estimates for these projects in
2010 and to open negotiations for the related contractual arrangements including “cost
responsibility, wheeling arrangements, EPC (engineering, procurement, and construction),
Operations and Maintenance (O&M), Load Serving agreement, etc.” so that these can be
completed in time to construct the facilities when needed. The CCSG report does not provide
an implementation schedule for the plan of service. Based on feedback received from CCSG
participants during the 6™ BTA, pending changes in the Cochise County load forecast may aliow
delaying certain components of the plan of service without jeopardizing Cochise County’s

continuity of service.
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4.2.2 Santa Cruz County Import Assessment

Santa Cruz County, similar to Cochise County, is served by a radial transmission line. UNSE is
the load serving entity in Santa Cruz County. The customer service and system impacts and
risks associated with the loss of the single transmission line serving Santa Cruz County are well
chronicled in prior BTA assessments and siting proceedings of the Géteway 345 kV
transmission project.’! The Gateway Transmission Project was proposed as a solution and a
Certificate of Environmental Compatibility was approved by the Commission. A NEPA
environmental impact study has been concluded for the project but Federal Records of Decision
and a Presidential Permit for the new 345 kV Gateway Transmission Project are still pending

with federal agencies.

UNSE analyzed transmission needs in Santa Cruz County in 2009 to develop transmission
plans that address the recommendations in the 2008 Biennial Transmission Assessment related
to continuity of service. A Santa Cruz County Continuity of Service Summary Report and
Reference Filing was made by UNSE in February, 2010.

The UNSE ten-year plan includes the Gateway Project and associated 138 kV line from
Gateway to Valencia. UNSE received a CEC in 2009 (Case No. 144, Decision No. 71282) to
rebuild and convert the existing 115 kV line between Western’'s Nogales switchyard and the
UNSE Valencia substation to 138 kV. Part of this project includes transferring the point of
interconnection of UNSE from Western’s Nogales switchyard to a future interconnection in
TEP’s Vail Substation. However, this project alone will not achieve the continuity of service
objective for Santa Cruz County until the 345 kV Gateway Project is completed. At present,
Santa Cruz County remains exposed to service outages for all of its UNSE customers following
the loss of the single transmission line serving the county. The most recent reported outage
occurred on July 16, 2008 and resulted in 63,455 customer hours of service interruption.?> The
ten-year plan also includes a Gateway — Sonoita 138 kV line, which will improve local reliability
but is still contingent upon permitting and completion of the Gateway Project.

® ACC Docket No. L-00000-01-0111
®2 Records of Arizona Corporation Commission, Outages Forms, Reported by Rick Molina with UNS
Electric on July 17, 2008
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Also note the discussion of Santa Cruz County RMR requirements in section 4.2.5 below.

423 Mohave County Import Assessment

As directed in the fifth Biennial Transmission Assessment, UNSE is working with the CRT to
address issues in Mohave County. UNSE and Mohave Electric Cooperative (“MEC”) are the
load serving entities in Mohave County. UNSE still shows the Giriffith — North Havasu 230 kV
line in its ten-year plan and has an approved Certificate of Environmental Compatibility (CEC)
(Case #88). The N. Havasu — Franconia section is built and operating temporarily at 69 kV, but
the Franconia — Giriffith section is not needed until 2016 or beyond, according to UNSE's 6th
BTAfiling. UNSE is considering a request for extension of the CEC to 2016 or beyond, pending
further review of the results of the Mohave County RMR study. Other UNSE transmission
projects in Mohave County are postponed indefinitely due to the economic downtown.

See section 4.2.5 below for discussion of the Mohave County RMR study.

424 Pinal County Import Assessment

The load serving entities providing electric service in Pinal County are APS, SRP, Electrical
District Nos. 2, 3, 4, and 5, and the San Carlos Irrigation District (“SCIP”). These entities, other
utilities and stakeholders participated in the Central Arizona Transmission System — High
Voltage (“CATS-HV”) Study for the area, which was filed in the 6th BTA by SWAT in September
2009. The CATS-HV Study provides a comprehensive analysis of all projects in the ten-year
plan period for Pinal County, as well as the underlying 69 kV system, by analyzing the planned
2019 system.

The CATS-HV Study of 2019 addressed base case (NERC Category A) and N-1 (NERC
Category B) conditions. It did not address other more severe overlapping contingency events,
as was done in prior CATS-HV studies, because the ten-year plan has not changed significantly
in the area for this BTA. The study performed power flow analysis, but did not address stability
analysis. No overloads were identified within Pinal County in the study. Some 69 kV
undervoltages were found for loss of the Coolidge — Valley Farms 115 kV line, but can be
corrected by routine shunt capacitor additions during the planning cycle.
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It should be noted that the study for 2019 assumed SPPR’s “Three-Terminal” transmission plan
(Pinal Central to ED5, ED5 to Test Track and ED5 to Marana 230 kV lines). As previously
discussed in section 2, SPPR has now deferred plans for two of these line additions indefinitely.
The impact of these project deferrals on the results of the CATS-HV study of 2019 is unknown.

4.2.5 Import Assessments Requiring RMR Studies

Five of Arizona’s seven load pockets contain local generation with potential RMR conditions.

An RMR condition exists when the local load served by a utility distribution company (“UDC"), or
group of UDCs, exceeds the SIL of the local transmission system. The Commission has
adopted a definition of RMR Conditions and Study Methodology to be utilized for RMR study
requirements.® It requires that two representative years be studied for each RMR area in the
BTA, and that the RMR studies identify the following four RMR metrics by area:

¢ RMR hours - The number of hours during which the local load is above the SIL

o RMR energy - The amount of energy served from RMR generation

¢ RMR peak demand - The maximum RMR amount of capacity that the RMR generators
would be required to produce

e RMR costs - The costs of out-of-merit-order®* dispatch from RMR generation

A summary of the RMR study results filed in the 6th BTA is provided in Table 9.

8 Appendix C, RMR Conditions and Study Methodology
8 Qut-of-merit order generation is more expensive than generation in the economic dispatch order
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Table 9 - RMR Study Metrics

Area Year Peak SIL Import RMR RMR Annual Annual
Load (MW) (MW)@ | Gen MW | Hours RMR Cost
(MW) Peak @ Peak Per Yr GWh ($000)
Phoenix 2013 12,129 11,296 11,232 897 45 15 0
2019 14,621 11,693 12,459 2,162 497 317 0
Tucson 2013 2,592 1,948 2,162 430 697 42 $624
2019 2,883 2,442 2,853 30 252 15 $261
Yuma 2013 446 312 285 161 950 43 0
2019 562 473 477 85 171 4 0
Mohave 2013 826 816 816 10 - n/a n/a 0
County® 2018 935 889" 895 40 n/a n/a 0
Santa Cruz 2010 93.5 51 n/a 24 n/a n/a n/a
County® 2013 100 127 100 0 0 0 0
2018 117 127 117 0 0 0 0

4.2.51 Phoenix Metropolitan Area RMR Assessment

The interconnected transmission system serving the metropolitan Phoenix area is owned and
operated by APS, SRP and WAPA. Approximately 99% of the Phoenix area electric energy
requirements during the course of the year are served by imports of remote resources into the
area over the transmission system. However, an RMR condition exists for the Phoenix area
because the peak load for the area exceeds the SIL of the existing and planned transmission
system serving the area.

The Phoenix area 2010-2019 RMR study performed detailed RMR analysis for 2013 and 2019.
The study concludes that RMR requirements for the Phoenix metropolitan area are not

significant and advancement of transmission projects to increase import capability is presently

% Mohave County RMR generation values quoted are less than the hydro plant output required at
summer peak for water release requirements according to USBR

% Assumes Black Mesa 230kV bus is not connected to Parker Davis System

®7 Assumes Black Mesa 230kV bus is connected to Parker Davis System via Parker-N.Havasu 230kV
® Area peak load includes a 5% demand margin for voltage security analysis
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not cost justified. The required metrics are shown in Table 9. Other key RMR study findings for

the Phoenix metropolitan area are as follows:

1) Planned Phoenix area transmission and local generation can reliably serve Phoenix
area peak load in 2013 and 2019. In addition, the projected local generation reserve
margin exceeds the required reserve margin by 2,265 MW in 2013 and 1,000 MW in
2019.%° This translates into a Loss of Load Probability of much less than one day in
ten years.

2) Local generation is not expected to be dispatched out of economic dispatch order in
2013 and 2019.

3) There are no emission impacts due to RMR generation energy production in 2013
and 2019 because the local units are not dispatched out of economic dispatch order.

4) Phoenix area RMR conditions pose no impact to local generation capacity factor and
total yearly natural gas consumption by the Phoenix area generators because the
local units are already scheduled in economic dispatch order irrespective of the SIL
being exceeded.

The Phoenix area RMR study is thorough and well documented. The study comports to the
‘Commission’s RMR study methodology and actually performs production cost simulations using
industry accepted study tools and publicly available data. No flaws in assumptions or modeling
are evident in the report.

4.2.5.2 Tucson Area RMR Assessment

The Tucson area is interconnected to the EHV transmission system via three substations:
Tortolita 500/138 kV, South 345/138 kV and Vail 345/138 kV. These three stations interconnect
and supply energy to the local TEP service area. An RMR condition exists for the Tucson area
because the local TEP load exceeds the SIL of the existing and planned local TEP transmission
system.

® The RMR area reserve requirement is based on a Loss of Load Probability (LOLP) criteria of one day in
ten years (i.e., some unserved load is permitted 1 day in each 10 years).

Biennial Transmission Assessment for 2010-2019 6" BTA Staff Report
Docket No. E-00000D-09-0020 55 October 27, 2010



As shown in Table 9, the Tucson area peak load forecast for 2013 and 2019 both exceed the
reported SIL for the respective years. Therefore, an RMR condition will exist. TEP filed an
amended Tucson area RMR Study report in February 2010 that contains the information
necessary for Staff to complete its assessment of RMR needs. Staff has reviewed the amended
report and finds the RMR study to be complete and a thorough representation of RMR

conditions that exist in the Tucson area.

In the absence of RMR generation, the Tucson area is subject to voltage collapse and
cascading overloads during transmission contingencies. TEP developed an estimate of the
capital expenditures necessary to mitigate these reliability issues absent RMR generation. They
concluded that $156.5 - $197.6 million in upgrades would be required in 2013, and $1.5 - $3.4
million would be required in 2019. Given the magnitude of the RMR costs as shown in Table 9
for 2013 and 2019, TEP concludes that the incremental capital expenditures are not justified.

Staff concurs with this conclusion.

The Tucson area RMR study is thorough and well documented. The study comports to the
Commission’s RMR study methodology and the results of production cost simulations.
Assumptions and modeling evident in the report are accurate and appropriate for the TEP
system.

In addition, the study makes the following conclusions regarding operation of the Tucson area

under 2010 peak load conditions, which were studied per Commission order in the 5th BTA.

o The TEP system can survive N-2 contingencies of parallel lines in the Springerville to
Vail corridor at 2010 peak load levels.

o The TEP system can survive loss of all transformers at any given EHV substation 2010
peak load levels.

4253 Yuma RMR Conditions and Import Assessment

The Yuma area is served by an internal APS 69 kV sub transmission network containing the
entire APS load in the transmission import limited area. There are external ties to WAPA at Gila
Substation and the Imperial Irrigation District (“IID”) at Yucca Substation. There is also a 500 kV
bulk power interface at North Gila with 500 kV lines running east to the Palo Verde Hub and
west to Imperial Valley in California.
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As part of the ACC Fifth BTA, Per Decision No. 70635, under Section 5.2 Efficacy of
Commission Ordered Studies, item IC states: “There needs to be a system perspective of the
RMR conditions for the entire Yuma County area in the future rather than limiting the RMR
analysis solely to the APS 69 kV system. This is particularly true given that the SIL and MLSC
import limits to the APS system are restricted by the overloads on other transmission providers’
systems. This is underscored by the fact that major system changes are being proposed for
that area by other interconnected entities such as WAPA, WMIID, 11D and parties in the area
seeking to connect under Large Generator Interconnection Agreement(s) (“LGIA”) Yuma,
Mohave County and Santa Cruz County.”

For the 2010 RMR study effort, APS formed an open forum under the guidance of the Colorado
River Transmission (CRT) sub-regional study group of SWAT and held several meetings to
discuss the need to incorporate the plans of all entities in Yuma County. As a result of this
stakeholder process WAPA, 11D, WMIDD have all agreed that the cut plane for the Yuma RMR

study should remain as previously defined.

The APS Yuma area 2010 RMR study concludes that RMR conditions do exist for the Yuma
area and that there is some limited amount of RMR costs in 2011. The planned APS
transmission improvements in the area are sufficient to mitigate RMR cost that would otherwise
be associated with 2016 RMR conditions. APS reported that advancement of planned
transmission projects to increase import capability in earlier years is not warranted. The
following other key RMR study findings were reported for the APS Yuma area:

1) Planned Yuma area transmission and local generation can reliably serve area peak
load in 2013 and 2019. In addition, the projected local generation reserve margin
exceeds the required reserve margin by 152 MW in 2013 and 228 MW in 2019. This
translates into a Loss of Load Probability of much less than one day in ten years.

2) The Yuma area load is expected to exceed the available transmission import
capability for 950 hours in 2013 and 171 hours in 2019. The import constraint could
cause APS Yuma generation to be dispatched out of economic dispatch order for 22

hours in 2013 and zero hours in 2019.
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3) The estimated annual economic cost of Yuma area generation required to run out of
economic dispatch order is negligible for 2013 and 2019.

4) Removing the transmission constraint would reduce total Yuma area air emissions
by a minimal amount for 2013 and 2019.

5) Removing the transmission constraint could reduce total yearly natural gas
consumption by 0.006 BCF for 2013 and has no impact on 2019.

The APS Yuma area RMR study is thorough and well documented. The study comports to the
Commission's RMR study methodology and actually performs production cost simulations using
industry accepted study tools and publicly available data. Assumptions and modeling evident in
the report are accurate and appropriate for the APS system, and reflect stakeholder
concurrence on modeling and cut plane definition as ordered by the Commission in the 5th BTA.

4254 Santa Cruz County RMR Assessment

UNSE filed the 2010 RMR study of the Mohave County Study System on March 8, 2010. The
existing Santa Cruz UNSE system was explicitly modeled within the 2010, 2013 and 2019
Arizona coordinated heavy summer cases prepared by the Southeast Arizona Transmission
Study (“SATS”) group. The cases were revised to include detailed representations of TEP’s 138
KV system and UNSE 115 kV transmission radial line in Santa Cruz County. The 115 kV to 138
kV conversion is detailed in the 2013 and 2019 cases. Actual power factor data, representing
UNS Electric’'s power factor improvément program, was used to model substation reactive

demand in the 2010 study (unity power factor loads were assumed in the 2008 study).

For N-1 contingencies the SIL was calculated to be 51 MW in the 2010 case, prior to upgrade of
the Nogales-Valencia line from 115 kV to 138 kV. Since the forecast load exceeds import
capability there is an RMR requirement of 24 MW in 2010. The report™ provides estimates of
RMR emissions and RMR costs ($550,000 in 2010).

In 2013 and 2019 the SIL increases to 127 MW due to the line conversion to 138 kV and the
improved voltage regulation afforded by the stiffer source served directly from TEP’s Extra High

® UNSE’s updated report on Santa Cruz County RMR analysis, dated Aug. 13, 2010.
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Voltage (“EHV”) system via a new 345/138 kV transformer, Vail T3, which is assumed to be in-
service by 2013. There is no RMR requirement in 2013 or 2019.

4255 Mohave County RMR Assessment

UNSE filed the 2010 RMR study of the Mohave County Study System on March 8, 2010.”" The
study was performed for 2013 and 2018 under the oversight of the Colorado River Transmission
(“CRT") Study Group. The scope of this study required an assessment of the portion of the
WAPA Desert Southwest Region (“DSW") transmission network within Mohave County, Arizona.
DSW owns and operates all of the transmission network facilities within the Mohave County
Study System.

In the 2008 RMR study, SIL calculations were based on the assumption that certain hydro units
were operated in a base load condition. However, in the 2010 study, the SIL was calculated
with no generation on line per ACC RMR study guidelines. Another key difference from the
2008 study is the change in the study interface shown in Exhibit 33. The 2008 cut plane passed
through the Mead to White Hills, Round Valley to Peacock, and Peacock to Liberty transmission
lines. The CRT agreed that the 2010 cut plane more accurately defines the transmission ties
that supply the Study System. Thermal overloads outside of the study area were ignored
because they were physically removed from the study area cut plane, and it is assumed the
respectivé load serving entities (“LSE’) will address such limitations in the supply plans for their

own service areas.

Power flow simulations show the Study System is reliable and capable of serving all load within
the specified cut plane. The SIL analysis indicates that a relatively small amount of generation
may be required in the 2013 and 2018 planning horizon. Hydroelectric generation within the
study system must be run regardless to meet minimum river flow requirements. No additional
generation is needed to assure system reliability.

m Filed on behalf of various parties including Western, APS, Mohave Electric Coop, IID, TEP, et ai
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4.3 Ten Year Snapshot Study

The CATS EHV workgroup filed a report in September 2009 documenting results of its 2009
“Ten Year Snapshot Study” which looked at the 2019 system. The study is done every other
year, and was previously referred to as the “N-1-1 Study”. The CATS EHV workgroup included
representatives from the following transmission owners: APS, SRP, SWTC, TEP, WAPA and
Electrical District 3. The report was compiled by SRP on behalf of the workgroup. It was
approved by SWAT in August 2009.

Whereas some of the Arizona transmission owners have filed technical study reports for their
respective areas of the system as part of the 6th BTA, the CATS-EHV Ten Year Snapshot
Study represents the only comprehensive assessment of 2019 Arizona transmission plans (i.e.,
the end of the ten-year plan). Furthermore, unlike prior Ten Year Snapshots that focused on the
Central Arizona system, for the first time the Ten Year Snapshot Study done in 2009 includes alll
transmission and generation projects statewide. This makes the report uniquely valuable for

assessing the overall adequacy of Arizona transmission plans in 2019.

The Ten Year Snap Shot Study consists of conducting N-0 and N-1 power flow analyses that

determine the adequacy of the ten-year plan. In addition, fifteen base case project deferral
scenarios (nine APS projects, four SRP projects, one TEP project and the Palo Verde-Devers
#2 500 kV line) were analyzed under both N-0 and N-1 conditions to assess the impact of such
deferrals on system performance. All Arizona transmission system facilities with design voltages
of 115 kV or greater were monitored for compliance with thermal (loading) and voltage criteria
for all contingencies tested. The 2009 Ten Year Snapshot Study reached the following major

conclusions:
1) The 2019 transmission plan is robust.

2) There were no overloaded transmission system elements in the 2019 base case
(e.g., the plan complies with the NERC TPL-001 reliability standard).

3) There were few overloads or voltage issues due to outages (in most cases operating
solutions are available to resolve these; in some cases the utilities are still

considering mitigation measures).
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4) Even with delay or cancellation of any individual transmission project in the 2019

plan, loading levels and voltage deviations were acceptable for contingencies.

5) Delay of multiple projects in the planned 2019 system could have significant impacts

on performance.

Additional Staff KEMA observations regarding the study are as follows:

1) The 2019 base case (model) used for the study was based on the complete list of
projects that were planned to be in service at the time of base case development,
which took place from January-April 2009. In other words, there may be some
differences between the 2009 Snapshot case and the current 2010-2019 plans
covered by the maps and exhibits in the 6th BTA. This means that the projects
modeled in the 2009 Snapshot Study are a “hybrid” of the 5th BTA and 6th BTA
project plans. The impact of this on performance of the 2019 system is unknown, but
in SRP’s opinion the model is very close to the 6th BTA plan for 2019.

2) The 2009 Snapshot Study assumed a statewide peak demand forecast of 25,340

. MW for 2019. This is a 689 MW (2.65%) reduction from the Arizona demand level
assumed in the previous 2018 CATS EHV base case, and reflects the impact of the
current economic recession. This 2.65% demand reduction is actually much smaller
than the demand reduction reported by the Arizona utilities in response to data
request(s) during the 6th BTA. Comparing the 2017 forecast from the 5th BTA vs. the
2018 forecast from the 6th BTA shows a drop in demand of 6-7%. This change is a
much greater than the 2.65% drop modeled in the 2009 Snapshot Study, which
tends to make the Snapshot Study a more “rigorous” test of 2019 system
performance. This also helps offset the impact of any projects in the 2009 Snapshot
Study model subsequently postponed or deleted in the 6th BTA plans filed in
January 2010.

3) The 2009 Ten Year Snapshot Study includes a comprehensive set of “steady-state”
analysis, but does not include any “dynamic” stability analysis. Both types of
analysis are required by NERC reliability standards.
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4.4 Extreme Contingency Study Work

The Commission directed that parties continue to address and document extreme contingency
outage studies for Arizona’s major generation hubs and major transmission stations, and
identify associated risks and consequences, and possible mitigating infrastructure
improvements as necessary. The 6th BTA Extreme Contingency Study was conducted by the
SWAT Sub-Regional Transmission Planning Group and was filed by APS on May 27, 2010. The
study examined steady-state performance (i.e., power flows and voltages) throughout the
Arizona and sub-regional system for selected extreme contingencies in the 2011 and 2016
heavy summer system models which reflected the filed ten-year project plans. This analysis
generally corresponds to NERC Category C and D events (e.g., NERC Reliability Standards
TPL-003 and TPL-004), but did not include an assessment of transient stability performance as
specified in the NERC standards.

The EHV common corridor and transformer outages analyzed were chosen based upon
exposure to forest fires and other extreme common-mode contingency scenarios, and included

the following multiple facility contingencies:

o Cholla-Saguaro and Coronado-Silver King 500 kV lines

o Navajo Westwing 500 kV lines

e Four Corners-Cholla-Pinnacle Peak 345 kV lines

¢ Glen Canyon-Flagstaff-Pinnacle Peak 345 kV lines

e Loss of all EHV transformer banks at Browning Substation

The details of these study results were provided to the Commission in the report filed by APS,
which was provided under a Protective Agreement (due to Critical Electric Infrastructure
concerns). Therefore, detailed study results could be made available for presentation to the

Commission in closed session, but only a general summary is included in the public BTA report.

In both the 2011 and 2016 extreme contingency analysis, all customer loads can be served (or
restored), but some of the contingencies would require generation re-dispatch or a limited

amount of local system reconfiguration to alleviate overloads.

Biennial Transmission Assessment for 2010-2019 ' 6" BTA Staff Report
Docket No. E-00000D-09-0020 62 October 27, 2010




5. National and Regional Transmission Issues

5.1 NERC Mandatory Reliability Standards

On July 26, 2006, the NERC was designated as the nation’s ERO for the purpose of
establishing and overseeing a system of mandatory and enforceable electric system reliability
standards. These mandatory reliability standards apply to users, owners and operators of the
bulk power system designated by NERC through its compliance registry procedures.

In the spring of 2007, FERC approved NERC'’s blueprint for the contractual relationship between
NERC and eight regional reliability entities. This agreement includes a Compliance Monitoring
and Enforcement Program to be used by NERC and regional entities to monitor, assess and
enforce compliance with FERC approved mandatory reliability standards. The WECC was
authorized as one of the eight regional entities, and a delegation agreement with the WECC
was approved by FERC in June 2007. That same month, FERC approved eight proposed
regional Reliability Standards for the WECC,® in addition to the 83 mandatory NERC reliability
Standards.

Over the last three years, NERC has conducted numerous on-site audits and overseen
compliance with its mandatory standards. Compliance and violation statistics are compiled
monthly and posted on the NERC website (www.nerc.com). According to NERC, “These

statistics provide...information regarding new violations that were identified during the current
month, as well as updates to previous violations that are making their way through the
compliance process.” A review of these statistics shows that as of May 2010,

e Total active violations (i.e. all violations that have not been closed or dismissed) at both
NERC and the Regional Entities totaled almost 2,300.

¢ Many of these violations are related to NERC standards on critical infrastructure
protection (in particular, Standards CIP-002 through CIP-009).

2 hitp://www.ferc.gov/EventCalendar/Files/20070608171203-RR07-11-000.pdf

& hitp://www.nerc.com/files/Compliance%20Violations%20Statistics%20-%20May%202010.pdf
(Compliance Trending - May 2010)
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NERC also identifies the “Top 10 Most Violated Standards” for a rolling 12 month period for
NERC as a whole and for each of the 8 regional entities. For WECC, it is interesting to note
that:

¢ All of NERC's top 5 violations are included in WECC's top 6 violations, though not in the
same order.
e The top 6 WECC violations include those standards related to:
— Transmission and Generation Protection Systems (PRC-005)
— System Restoration Plans (EOP-005)
— Sabotage Reporting (CIP-001)
— Normal Operations Planning (TOP-002)
— Personnel & Training (CIP-004)
— Systems Security Management (CIP-007)

None of the Top 10 Most Violated Standards for WECC (or NERC as a whole) is related to
Transmission Planning (TPL).

5.2 FERC Siting Authority/National Interest Electric
Transmission Corridor

As amended by the Energy Policy Act of 2005 (“EPAct 2005"), the Federal Power Act (“FPA”),
provides for federal “backstop” siting of certain proposed electric transmission facilities that
would be located within a National Interest Electric Transmission Corridor (‘NIETC”)
established by the Department of Energy.”* On October 2, 2007, DOE issued its National
Electric Transmission Congestion Report and order formally designating the Mid-Atlantic and
Southwest National Corridors.” The Southwest NIETC includes seven counties in Southern
Callifornia and three counties in western Arizona. These NIETC designations became effective
October 5, 2007, and will remain in effect until 2019 unless DOE rescinds, renews, or extends
them.

™ http://www.ferc.gov/industries/electric/indus-act/siting.asp
" Federal Register / Vol. 72, No. 193 / Friday, October 5, 2007 / Notices
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On April 26, 2010, DOE released its 2009 National Electric Transmission Congestion Study,
which reexamines transmission congestion in both the Eastern and Western Interconnections.
This report notes both progress made and continuing concerns in and around key load
centers.”®  Specifically, with regard to the Southwestern region of WECC, the report finds’":

e “...(T)he Southern California region remains challenged...Although many promising
generation and transmission projects are now in the planning or regulatory approval
stages...(s)low development of new generation and transmission facilities could
compromise near-term grid reliability in Southern California, despite growing demand
response and smart grid capabilities. For these reasons, the Department concludes that
Southern California remains congested, and that it should retain its status as a Critical
Congestion Area.”

. “Based on the progress in addressing congestion issues, the Department no longer
identifies the Phoenix-Tucson area as a Congestion Area of Concern.” In supporting this
statement, the DOE report specifically cites the Department's agreement with the ACC'’s
Fifth Biennial Transmission Assessment that states, “The existing and planned
transmission systems serving the Phoenix, Santa Cruz County, Tucson and Yuma areas
are adequate and should reliably meet the local energy needs of the respective areas
through 2017."

5.3 Regional Transmission Planning — WestConnect

WestConnect is composed of electric utility companies™ providing transmission services
throughout the southwestern United States. Its members work collaboratively to assess
stakeholder and market needs and to develop cost-effective enhancements to the western
wholesale electricity market. WestConnect is committed to coordinating its work with other
regional industry efforts to achieve as much consistency as possible in the Western
Interconnection. A WestConnect Steering Committee is charged with the task of overseeing
development and implementation of a variety of initiatives for the above stated purpose on

7 hittp://www.oe.energy.gov/1371.htm

7 U.S. Department of Energy, National Electric Transmission Congestion Study, December 2009, pp Xii-
xiii, and page 96.

8 The membership of WestConnect is available at: hitp://www.westconnect.com/about_steeringcomm.php
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behalf of the WestConnect members.”® A WestConnect Regional Planning Management

Committee reports directly to the Steering Committee. Annually, WestConnect prepares a ten-
year integrated regional transmission plan that is derived from the study efforts of its
subregional planning groups.

Charles Reinhold of WestConnect presented an overview of their activities and an update on
regional transmission planning processes at the 6" BTA Workshop 1 on June 3-4, 2010. A
major objective of WestConnect is to address seams issues in appropriate forums through the

WECC region. It also has an active work group on large generator interconnection processes.

The process for developing WestConnect's 2010-2019 transmission plan was approved by the
Regional Planning Management Committee on April 26, 2010. The plan is expected to reflect
about $15 billion in capital infrastructure expansion. Complete maps of the plan will be available
on WestConnect’'s website. This includes 6,255 miles of “planned” lines above 100 kV of which
1,573 miles are in Arizona. It also includes another 4,145 miles of “conceptual” lines of which

830 miles are in Arizona.

5.3.1 SWAT Subregional Planning Group

WestConnect subregional transmission planning is performed by the Southwest Area
Transmission Subregional Planning Group (*SWAT”), the Colorado Coordinated Planning Group
(“*CCPG”) and any other subregional transmission planning (“STP”) groups that comprise the
WestConnect planning area. The goal of SWAT is to promote subregional planning in the
Desert Southwest including Arizona. SWAT is comprised of transmission
regulators/governmental entities, transmission users, transmission owners, transmission
operators and environmental entities. APS, SRP, SWTC, TEP, Western, Tri-State Transmission
and Generation Association, 11D, El Paso Electric, Nevada Power, and Public Service Company
of New Mexico are all transmission providers and SWAT participants.

SWAT subcommittees and study groups have been performing studies in response to
Commission ordered study requirements for the BTA for a number of years. The SWAT
regional planning group includes seven main subcommittees which are overseen by the SWAT

7 2007 WestConnect Planning Report, page 3
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Oversight Committee. Separate web pages are provided for each of these subcommittees and
the SWAT Oversight Committee on the WestConnect website.** SWAT subcommittees’
meeting notices, notes, presentations and reports are posted on their respective web pages. As
noted throughout this report, SWAT subcommittees contributed in substantive ways to the 6"
BTA. The respective subcommittees, and chair-persons, are listed in Table 10

Table 10 - SWAT Subcommittees Contributing to 6th BTA

Oversight Committee — Robert Kondziolka
CRT Subcommittee — Josh Johnston
CATS Subcommittee — Joe Herrera*
CATS-EHV Subcommittee — LeeAnn Torkelson & CATS-HV Subcommittee ~ Joe Herrera®
(Note — CATS EHV & CATS HV have now consolidated as the CATS Subcommittee)
SATS Subcommittee — Gary Trent
NM Subcommittee — Tom Duane
Short Circuit Working Group — Kevin Salsbury
Renewable Energy Transmission Task Force — Peter Krzykos
Arizona Renewable Resources & Transmission Identification Subcommittee (ARRTIS)** - Amanda
‘ Ormond* and Greg Bernosky
Finance Subcommittee*™ - Tom Wray*
Common Corridor Structure Separation Task Force* — Brian Keel
Transmission Corridor Planning Committee — Greg Bernosky
Eldorado Valley Area Study Group — Chuck Russell

* Non Transmission Provider
** Task Force Work Completed — No Longer Active

In particular in this BTA, the Commission wishes to acknowledge the efforts of Mr. Robert
Kondziolka, SWAT Steering Committee Chair who has announced his resignation of the
chairmanship due to a new job assignment at SRP. His leadership in SWAT and many
contributions to the BTA process over the years are greatly appreciated by the Commission.

The geographic area(s) covered by SWAT and various subcommittees are shown in Figure 5.

8 SWAT website: http://westconnect.com/planning_swat.php
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Figure 5: SWAT Footprint

-war. SWAT FOOTPRINT

“"*"J\h =
» .Utah — e T e .«CWOIorado
Noyada oS L] Sh., m« —— —
W ki e “‘:..I-.pu__... SR L i LR s 2 =
P San Juan
m = m 15
b A =i
California‘ Y l
CRT J ™\ \1 Springerville

SWAT Southwest Area Transmission 500Ky
CRT Colorado River Transmission 345kV
CATS Central Arizona Transmission Study
SATS Southeast Arizona Transmission Study
NM New Mexico Transmission
ACC BTA June 3-4, 2010 SWAT Update - R. Kondziolka =

The Commission acknowledges the 2009 reports of the ARRTIS and Finance subcommittees,
as well as the Common Corridor Structure Separation Task Force, which have recently
disbanded.

5.3.2 Colorado River Transmission Planning Group

The Colorado River Transmission subcommittee (“CRT”) was formed to study the area within
the geographic region straddling the Colorado River from southern Nevada to Yuma, Arizona.
This study group includes the participation of: Arizona Power Authority, WAPA, Nevada Power
Company, SCE, IID, California ISO, Los Angeles Department of Water and Power, APS, SRP,
SWTC, TEP, CAP, and other interested Stakeholders. The CRT study group has been actively
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engaged in technical studies of the Harcuvar Project and its interconnection with the Palo Verde
to Devers No. 2 500 kV project, as well as the 2010 RMR studies of the Yuma Area and
Mohave County.

5.3.3 Central Arizona Transmission Study — High Voltage

Prior to merging with CATS-EHV, the CATS HV study area consisted of the high voltage
transmission system in Pinal County. The CATS HV 20089 study report focused on generation
development scenarios and transmission corridor development in Pinal County using a 2018

power flow base case.

5.3.4 Central Arizona Transmission Study — Extra High Voltage

The Central Arizona Transmission Study Extra High Voltage ("CATS EHV") study group has the
most longevity as a coordinated transmission planning forum in Arizona. Arizona transmission
providers that participate in the CATS EHV study group are APS, SRP, SWTC, TEP and WAPA.
Over the past few years this SWAT study group has shouldered a large portion of the burden of
performing the Commission ordered transmission studies for the BTA process.

The following studies were conducted by CATS EHYV to establish the adequacy of the ten-year
plans and were presented at the 6th BTA Workshop 1.%*

e Tenth Year Snap Shot Study (2019) — considers N-0, N-1 contingencies and N-1-1
énalysis of the ten-year planned projects (e.g., NERC Category A and B scenarios).

e 2014 and 2018 RMR for the Metropolitan Phoenix Area filed with the APS Ten-Year
Plan.

¢ A Common Corridor and Extreme Contingencies study report were filed by SWAT as a
confidential document (NERC Category D).

Details of these study results are provided elsewhere in this Staff report.

8 http://www.azcc.gov/Divisions/Utilities/Electric/Biennial/2008%20BTA/SRP%20ACC BTA Workshop-
Directed%20Work.ppt
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5.3.5 Short Circuit Working Group

The SWAT Short Circuit Working Group (“SCWG") was formed for the purpose of developing a
coordinated short circuit study model of the SWAT subregional area transmission system. This
study tool is needed to enable a consolidated and coordinated short circuit model that yields
consistent and accurate short circuit results. The tools and model developed by the SCWG are
needed by transmission planning groups and by transmission providers performing system
impact studies for proposed interconnections. SCWG is currently expanding its model into

California as needed for various studies.

5.3.6 Southeast Arizona Transmission Study

The SWAT Southeast Arizona Transmission Study (“SATS”) Subcommittee was formed to study
the Southeastern Arizona region. The SATS study area encompasses the southeastern portion
of Pinal County, southern Graham County, most of Pima and all of Cochise Counties and Santa

Cruz County. Table 11 lists the transmission providers who are participants in the study

process.

Table 11 - SATS Participating Transmission Providers
Arizona Public Service Company Southwest Transmission Cooperative
Central Arizona Project Tucson Electric Power
El Paso Electric Company Western Area Power Administration
Public Service Company of New Mexico US Bureau of Reclamation

Numerous local load serving entities and other stakeholders have been participating in the
SATS study process. These entities include Fort Huachuca Military Reservation, Sulphur
Springs Valley Electric Cooperative, Trico Electric Cooperative, and UNSE. Graham County
Electric Cooperative and Duncan Valley Electric Cooperative did not attend the SATS meetings,
but they were represented by SWTC and their respective loads were included in the study.

SATS vision is a 20 year transmission plan covering the SATS study area, which is effected
through an agreement between participants to conduct the study as a “single system” (i.e., non-
parochial) approach. The 2009 SATS study was filed in the 6th BTA in March 2010 and
compliments the Long Range Plan conceived for central Arizona by the original CATS study
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group. The study also impacts broader regional plans and the SATS 2009 final report is posted

on the WestConnect website.

The 2009 SATS Study analyzed southeast Arizona transmission plans for 2010-2014 and 2019
based on NERC Category A-D scenarios. The report concludes that with the planned projects
and the additional mitigation measures proposed for each year, the transmission system within
the SATS footprint meets the NERC Reliability Standards and WECC System Performance
Criteria. However, the report notes that up to ten 115, 138, and 230 kV buses have voltage
deviations greater than 5% for a single contingency and up to six 115 and 230 kV buses had
voltage deviations greater than 10% for Category C contingencies. The report says this voltage
concern will continue to be evaluated, but does not give a timetable for resolving this concern.
In addition, the report notes overloads of the SWTC Apache — Butterfield 230 kV line occurred

for various contingencies in different study years and mentions the following mitigation options:

 Upgrade line capacity in 2016%
e Implement an interim “re-rating” of the line until actual upgrade, or
e Cross-tripping of the Winchester or Bicknell 345/230 kV transformers

In Staff's opinion the tripping of a 345/230 kV facility to mitigate a 230 kV line overload could
further weaken the interconnected grid, and should only be used as a last resort.

5.3.7 Eldorado Valley Study Group

An informational presentation on this new SWAT study group was given by Chuck Russell of
SRP at 6th BTA Workshop 1, but no filing has been made in the BTA. This SWAT work group
is still in its formative stages and is open to all stakeholders. It is not associated with any
particular merchant or utility transmission project, and will look collectively at system impacts of
the various transmission projects proposing to terminate at one or more of the EHV substations
in the Eldorado Valley (e.g., Marketplace, Eldorado or Mead). The study scope is still being
developed. Among other deliverables, it is expected that the scope will include short circuit

82 SWTC's Ten-Year Plan filed in January 2010 states they are also considering construction of a new
Winchester-Vail 345kV line as an alternative to upgrading the Apache-Butterfield 230kV line
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impacts. A preliminary diagram of transmission projects connecting into the Eldorado Valley is
shown in Exhibit 31.

5.4 Western Area Power Administration Transmission

Infrastructure Program

Western did not submit a filing in the 6" BTA, but gave a presentation on their Transmission
Infrastructure Program (“TIP”) at Workshop 1. The program derives from Western'’s
responsibility to implement Section 402 of the American Recovery and Reinvestment Act, which
grants Western borrowing authority of $3.25 billion for transmission projects that meet certain

key project criteria including:

» Have at least one terminus in the area served by Western

» Bein the public interest

» Have a reasonable expectation of repayment of the loan (payments must be made solely
from revenues accrued by the project)

e Use a public process to set rates for the facility

e Independently provides for generation ancillary services

Western is accepting proposals for projects that meet the above criteria, including projects
intended to deliver (or facilitate delivery of) renewable resources. Over 200 project proposals
have been received to date, including several major proposals that directly impact Arizona such

as:

e TransWest Express
e SunZia

e Sonoran-Mohave Renewable Transmission (“SMRT") Project (see Exhibit 33)

Western is seeking projects with broad-based participation.
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5.5 WGA/DOE Western Transmission and Renewable Energy

Initiatives

5.5.1 Western Renewable Energy Zone ldentification Process

The Western Governor’s Association ("WGA”) and DOE issued a joint Phase 1 report on
renewable energy opportunities in the western region in June of 2009.8 The report indentified
Qualified Resource Areas, but not Western Renewable Energy Zones (“WREZ"). The report
includes a map of renewable resource concentrations or “Hubs” that may be most cost-effective
for integration through development of suitable regional transmission infrastructure. WREZ
working groups are currently in the process of identifying Western Renewable Energy Zones
based on the information from the Phase 1 report as well as environmental considerations that
may limit development of some of the raw renewable resources identified at the Hubs. The
report also states that a new modeling tool has been developed to assist in the Phase 2 process
which:

“...will allow load-serving entities, regional planners, renewable energy developers, state
and provincial regulators and other interested parties to estimate the relative economic
attractiveness of delivering power from specific Western Renewable Energy Zones to
existing load centers across the Western Interconnection. The model assists users in
identifying robust renewable resource portfolios and the transmission required to deliver
the renewable energy. More specifically, the model allows users to examine different
renewable resource development scenarios by allowing them to test the relative
economic attractiveness of different renewable resource choices under user-customized
assumptions.”

The model will continue to be refined during Phase 2 of the WREZ initiative. The Phase 1
report is available on the WGA website.

5.5.2 Westwide/WGA Transmission Planning Initiatives

Amanda Ormond of Western Energy Group gave a presentation at the 6™ BTA Workshop 1 on
the status of Westwide transmission planning initiatives. Major funding allocations totaling
some $16 million were announced in 2010 by the DOE for this activity in the west. A portion of

® The report is available at .
http://www.westgov.org/index.php?option=com_content&view=article&id=55&Itemid=41
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these funds are allocated to the WECC for interconnection wide transmission planning
processes. WECC formed a Scenario Planning Steering Group (“SPSG”) to provide strategic
guidance to the TEPPC on scenarios, tools and modeling assumptions. DOE allocated $12
million to the WGA to expand the 2009 WREZ study on resource assessments and transmission
planning, including integration of renewable generation. WGA has formed a State Provincial
Steering Committee (“SPSC”) to develop recommendations and guidance on how these funds
should be utilized and has also assigned WGA representatives to the WECC SPSG.

The WECC SPSG has formulated the following set of goals for its portion of the DOE funding:

e Transmission planning: Develop sound interconnection-wide transmission plans that
inform investment decisions and government policy decisions.

» Integration of variable generation: Promote technological and institutional improvements
that minimize the cost of integrating variable renewable generation while maintaining
system reliability.

» Efficient use of the grid: Evaluate and promote reforms to increase use of the existing
transmission system ....to move renewable power.

o Better Integration of utility level resource and transmission plans.

The SPSC has submitted an initial scenario study request to the WECC TEPPC.

5.5.3 NREL/DOE Western Wind and Solar Integration Study

The National Renewable Energy Laboratory (“NREL”) is the nation's primary laboratory for
renewable energy and energy efficiency research and development. NREL's mission and
strategy are focused on advancing the U.S. Department of Energy's and our nation's energy
goals. The laboratory's scientists and researchers support critical market objectives to

accelerate research from scientific innovations to market-viable alternative energy solutions.®*

The focus of the Western Wind and Solar Integration Study (WWSIS), which was funded by the
DOE, was to investigate the operational impact of up to 35% energy penetration of wind,

photovoltaic (PV), and concentrating solar power (CSP) generation on the power system

8 NREL Overview at: http://www.nrel.gov/overview/
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operated by the WestConnect group of utilities in Arizona, Colorado, Nevada, New Mexico, and
Wyoming (excluding the WestConnect member systems in California). The study concludes
that:

“...it is operationally feasible for WestConnect to accommodate 30% wind and 5% solar
energy penetration, assuming the following changes to current practice could be made

over time:

e Substantially increase balancing area cooperation or consolidation, real or virtual,

* Increase the use of sub-hourly scheduling for generation and interchanges;

* Increase utilization of transmission;

+ Enable coordinated commitment and economic dispatch of generation over wider
regions;

» Incorporate state-of-the-art wind and solar forecasts in unit commitment and grid
operations;

e Increase the flexibility of dispatchable generation where appropriate (e.g., reduce
minimum generation levels, increase ramp rates, reduce start/stop costs or minimum
down time);

o Commit additional operating reserves as appropriate;

e Build transmission as appropriate to accommodate renewable energy expansion;

e Target new or existing demand response programs (load participation) to accommodate
increased variability and uncertainty;

« Require wind plants to provide down reserves.”®

APS, TEP, SRP, WAPA and Tri-State G&T had representatives on the technical review
committee. In filed BTA comments with the Commission, SRP noted that there are also a

number of important limitations acknowledged by the study as follows:®

o WWSIS is an operations study, not a transmission planning study.
o WWSIS is not a cost-benefit analysis, even though wind and solar capital costs were

incorporated in scenario development.

% See executive summary of report at: http://www.nrel.gov/docs/fy100sti/47781.pdf
86 11.:
ibid., p 6.
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o« WWSIS is not a reliability study, although analysis of the capacity value of wind and
solar was conducted to assess their contributions to resource adequacy.

o WWSIS does not address dynamic stability issues.

«  WWSIS does not attempt to optimize the balance between wind and solar resources.

5.6 WECC TEPPC Interconnection Wide Grid Planning Efforts

SRP’s Robert Kondziolka gave an update on the WECC TEPPC efforts at the 6" BTA
Workshop 1. He reiterated that TEPPC'’s analyses and studies focus on studies with
Interconnection-wide implications including reliability, cost, and emissions. TEPPC's role

does not include

o Detailed project-specific studies
o Advocating projects
o |dentifying potential “winners” and “losers”

« Siting and cost allocation

One of TEPPC's key roles is to provide governance over the RTEP (Regional Transmission

Expansion Project) process, which implements region-wide transmission planning activities
pursuant to WECC'’s $14.5 million funding grant under DOE-FOA000068. This represents an
extraordinary opportunity to expand the capability of planning processes in the West, provides
for broader input from a wider range of stakeholders into planning processes, expands WECC's
ability to study a broader range of scenarios, and to ascertain the impacts of policy and
technology drivers. Mr. Kondziolka emphasized that this does not result in a change in TEPPC
governance. Although TEPPC has an expanded range of responsibilities, WECC will not take

on any role related to transmission siting or cost allocation issues.
RTEP’s desired outcomes are:

. Increased coordination among entities in the Western Interconnection

» Increased awareness of how energy policy decisions impact reliability and cost

« Ability to answer key policy questions at State, Provincial and Federal levels

e  Additional information for use by decision makers in siting and cost allocation
proceedings
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A flow chart of the TEPPC scenario planning process is shown in Exhibit 36.

5.7 DOE PEIS for Federal Energy Corridors in Western States

Section 368 of EPAct 2005 addresses energy right of way corridors on federal lands. Section
368 requires the Departments of Commerce, Defense, Energy and Interior to consult with each

other and within 2 years:

1. Designate, under their respective authorities, corridors for energy facilities on

Federal land in eleven contiguous Western States.

2. Perform any environmental reviews that may be required to complete the

designation of such corridors.

3. Incorporate the designated corridors into the relevant agency land use and

resource management plans or equivalent plans.

In November 2008, the Final West-wide Energy Corridor PEIS®” was issued. It describes a
Proposed Action Alternative that designates “131 Section 368 energy corridors, totaling
approximately 6,112 miles in length....(These) corridors would occur in all 11 western states
and would be designated for pipeline and transmission line (multimodal) use, with a width of
3,500 feet, unless specified otherwise because of environmental or management constraints or
local designations.” According to the PEIS, “The vast majority of the proposed corridors in each
state fall on lands managed by BLM...” The numbers and lengths of corridors were designated

for states in southwestern WECC:

In Arizona, 16 corridors totaling 650 miles;

In New Mexico, 4 corridors totaling 293 miles;

In Nevada, 34 corridors totaling 1,622 miles; and

In California, 20 corridors, totaling 823 miles.

$7 Us Department of Energy, Programmatic Environmental Impact Statement, Designation of Energy
Corridors on Federal Land in the 11 Western States (DOE/EIS-0386), November 2008.
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Subsequently, in January 2009, Records of Decision (“ROD”) were issued by both the Bureau of
Land Management (“BLM”)® and the USDA Forest Service (“FS”)*. The only modification
made by BLM was the exclusion of a segment of corridor 81-272 in the Mimbres planning area
in New Mexico. However, BLM did offer numerous clarifications to the Final PEIS, including
three in the State of Arizona. These are cited on page 9 of the ROD.

According to the Forest Services ROD, “Designation of the Section 368 energy
corridors...requires the FS to amend specific land plans...Only those plans where Section 368
corridors are located are amended by this ROD.” The ROD lists the specific forest or grassland
land use plans affected for each of the 11 states. In Arizona, these include the Land
Management Plans (“LMP”) for: Apache-Sitgreaves National Forest (“NF”), Coronado NF,
Kaibab NF, Prescott NF, and Tonto NF.

5.8 FERC 890 Planning Principles

On June 17, 2010, FERC issued a Notice of Proposed Rulemaking (“NOPR”) addressing
changes to its transmission planning and cost allocation policies®™. This action was taken to
remedy a preliminary finding that deficiencies continue to exist in the rules previously
established in FERC Order 890. Interested parties were given through September 29, 2010 to
file comments on the NOPR.

FERC’s NOPR calls for reforms in three specific areas, including:

« Participation in Regional Planning Processes. Each transmission provider must
participate in a regional transmission planning process that produces a regional

transmission plan. The regional planning process should result in a plan that identifies

8 Approved Resource Management Plan Amendments/Record of Decision for Designation of Energy
Corridors on Bureau of Land Management-Administered Lands in the 11 Western States, January 2009,
page 9.

# Record of Decision: USDA Forest Service, Designation of Section 368 Energy Corridors on National
Forest System Land in 10 Western States, January 4, 2009, pages 28-29.

% Notice of Proposed Rulemaking, Transmission Planning and Cost Allocation by Transmission Owning
and Operating Public Utilities, 131 FERC {[61, 253 (2010) (NOPR).

Biennial Transmission Assessment for 2010-2019 : 6" BTA Staff Report
Docket No. E-00000D-09-0020 78 October 27, 2010




the facilities that cost-effectively meet the needs of transmission providers, their

customers, and other stakeholders.

Public Policy Driven Projects. In addition to evaluating proposed transmission
enhancements based on considerations of reliability and overall cost reduction,
transmission providers would be required to consider projects proposed to facilitate
compliance with public policy requirements established by state or federal laws or
regulations, such as renewable portfolio standards.

Non-incumbent Transmission Developers’ Participation in the Transmission
Development Process. Provisions that establish a Federal right of first refusal for an
incumbent transmission provider with respect to facilities that are included in a regional
transmission plan would be eliminated. Non-incumbent transmission developers should

have full opportunity to participate in the regional planning process.
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6. Conclusions

The quality of industry reports and Commission ordered BTA study results available for the BTA
process have progressively improved over the past ten years. The body of reference
documents and presentations available for this BTA are among the best filed with the
Commission to date. The industry’s commitment to and focus on supplying transmission plans
and associated information addressing issues and concerns of importance to the Commission
are appreciated. A wide range of public policy concerns regarding reliable service to Arizona
customers has been addressed during more than a decade that the BTA process has been

active.
The conclusions of this BTA are organized to address five key issues:

o Adequacy of the system to reliably serve local load - Does the combination of the filed

ten-year transmission plans meet the load serving needs of the state during the 2010-
2019 timeframe in a reliable manner?

‘ o Efficacy of Commission ordered studies - Do the study reports filed in response to
Commission ordered RMR, N-1-1 and Extreme Contingency studies comply with, and
sufficiently meet, the intended goals of the Commission’s orders?

o Adequacy of system to reliably support the wholesale market - Do the transmission
planning efforts effectively address concerns raised in previous BTAs about the
adequacy of the state's transmission system to reliably support the competitive
wholesale market in Arizona?

e Adequacy of renewable transmission plans - Do transmission providers’ ten-year

transmission expansion plans, including their renewable fransmission project proposals,
adequately support the overall needs for renewable resource development and
integration into the Arizona and regional electric power system?

o Suitability of transmission planning processes utilized - Do the plans and planning
activities comport with transmission planning principles and good utility practices
accepted by the power industry and the reliability planning standards established by
NERC, WECC and FERC?

These five issues are discussed in Sections 6.1 through 6.5, respectively.
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6.1

Adequacy of System to Reliably Serve Local Load

Based on the ten-year plans, technical studies, criteria, and assumptions filed in the 6th BTA

and/or obtained through subsequent data requests, Staff and KEMA reach the following

conclusions:

1)

2)

3)

4)

As a result of current economic conditions, the statewide demand forecast for the
2010-2019 ten-year planning period has shifted by about four years since the 5"
BTA (i.e., it will take four years longer to reach the 2008 demand forecast levels).

A total of 33 transmission projects have been delayed since the 5th BTA, with an
average delay of roughly four years. In addition, 18 other transmission projects were
cancelled. The combination of cancelled and delayed projects represents slightly
more than one-third of the projects filed in the 5" BTA. These delays and
cancellations are consistent with the reduction in statewide demand forecast since
the 5" BTA and do not appear to threaten the adequacy of the system or its ability to
reliably serve load. This conclusion is validated by the results of the studies filed in
the 6" BTA.

Information on transmission reconductor projects, bulk power transformer capacity
upgrades and reactive power compensation projects planned for the purpose of
capacity upgrade at 115 kV and above, if included in future ten-year plan filings,
would assist the Commission in meeting its obligation “to biennially make a
determination of the adequacy and reliability of existing and planned transmission

facilities in the state of Arizona”.

The SATS report and the SWTC Ten-Year Plan have both identified overload issues
on the Apache-Butterfield 230 kV line beginning in 2012. Although an upgrade of the
line is planned for 2016, no clear resolution of this overload is provided for earlier
years. Mitigation prior to 2016 is based on tripping of an upstream 345 kV EHV
facility or possible implementation of an interim “uprate” (e.g., an engineering
analysis to rerate the existing facility without any physical upgrading). An “uprate” of
the line, if supported by thorough engineering analysis, would be preferable to
tripping of EHV facilities as an interim mitigation. Furthermore, the study has
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identified numerous 230 kV and 115 kV bus voltage deviations that may be
unacceptable, and states that further analysis is needed to address this issue. Staff
agrees and views this as a potential deficiency in the 2009 SATS report.

5) UNSE's long-standing effort to permit and construct a second line to Santa Cruz
County remains stalled due to i) lack of a National Environmental Protection Act
(“NEPA”) Record of Decision from federal agencies and ii) delay in issuance of a
Presidential Permit. UNSE has included an upgrade of the Nogales — Valencia
115kV line to 138 KV in its current ten-year plan, which will clearly help to support
adequacy of supply to Santa Cruz County. However, Santa Cruz County remains
exposed to extended outages for all of its UNSE customers following the loss of the
radial transmission line serving the county. Additional transmission line
improvements outlined in the UNSE Ten-Year Plan for Santa Cruz County are
contingent upon resolving the pending federal permitting matter.

On a broader note, Staff and KEMA have some concern that certain additional information may
be needed in future BTA filings in order to ensure that the Commission has adequate
information “to biennially make a determination of the adequacy and reliability of existing and
planned transmission facilities in the state of Arizona.”®" Specifically, we note the absence of
information regarding planned transmission reconductor projects and bulk power transformer
additions (including replacements) in existihg substations. Ten-year transmission plans filed in
the current (and prior) BTAs focus on projects that require a CEC (e.g., new transmission lines,
transmission reconfigurations including taps and loop-ins, and upgrades of the design voltage of
existing transmission lines such as 115 kV to 138 kV), but ignores certain other categories of
transmission system upgrades that enhance reliability. Therefore, Staff and KEMA conclude
that the filed plans in future BTAs should be augmented by additional information on planned
projects at 115 kV and above related to transmission capacity upgrades including reconductor
projects, substation transformer replacements and reactive compensation
installations/upgrades.

%' From paragraph 2 of the Guiding Principles (see Appendix A to this report)
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6.2 Efficacy of Commission Ordered Studies

All Commission required studies related to adequacy and reliability have been filed. APS,
SWTC and TEP filed RMR studies. SRP filed the study of N-1-1 contingencies (i.e., the “Ten
Year Snapshot Study”) performed by the CATS-EHV study group. APS filed the Extreme
Contingency Study performed in conjunction with the SWAT Sub-Regional Transmission
Planning Group. TEP filed the Southeast Arizona Transmission Study (“SATS” study)
performed under SWAT. And, SWTC filed the Cochise County Study Group 2009 technical
study performed under the oversight of SATS.

The following conclusions apply to the efficacy of the filed documents relative to the intent of the

Commission ordered action:

1) The Phoenix area, Tucson area and Yuma area RMR studies of 2013 and 2019 were
thorough and well documented. These studies comport with the Commission's RMR
study methodology and production cost simulations were performed using industry
accepted study tools and publicly available data. No flaws in assumptions or
modeling are evident in these three reports. The studies show that each RMR area
will have sufficient maximum load serving capability to reliably serve the respective
area’s load during the next ten year period. The RMR studies also indicate local
RMR generation will not be dispatched out of merit order for significant hours or yield
RMR costs sufficient to warrant advancing transmission improvements. The Mohave
County 2013 and 2018, and Santa Cruz County 2013 and 2019 RMR studies were
also well documented. The Mohave County study showed no RMR requirement.
However, Santa Cruz County RMR analysis for 2010 showed an RMR requirement
of 24 MW. No Santa Cruz RMR requirement was found in 2013 or 2019.

2) The Commission’s concern expressed in the 5th BTA in regard to the need for
additional stakeholder involvement in the Yuma area RMR study has been
satisfactorily addressed in the RMR study of 2013 and 2019. WAPA, WMIID, 11D and
other stakeholders participated in the APS RMR study of the Yuma area and have

concurred with the cut plane definition, study plan and results.
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3)

4)

The Commission’s concern expressed in the 5th BTA about the need for a
coordinated RMR cut plane definition and joint study of Mohave County, including
WAPA participation, has been satisfactorily addressed in the RMR study of 2013 and
2018.

A “Ten Year Snapshot Study” (previously referred to as the “N-1-1 Study”) and an
Extreme Contingency Study were performed by the CATS — EHV study group and
APS, respectively. The filed studies were well documented and comport with the
study scope previously directed by the Commission.”? The studies comport with the
study effort outlined by Commission Staff. These studies both represent a composite
assessment of the Arizona system reflecting all filed projects in the ten-year plan,
and the performance of the overall system under normal, single-contingency and
selected more severe contingency scenarios. Staff and KEMA conclude that these
studies demonstrate the ten-year plan is generally robust and should provide
adequate and reliable service to Arizona as evidenced by the following observations
from these studies:

a) No thermal overloads or significant voltage problems occur in the 2019 base

case.

b) Eleven transmission facilities experience thermal overloads in the N-1 analysis of
2019. The report notes that these will be mitigated through transmission line
reconductors or upratings, transformer replacements, and reconfigurations. Staff
concludes these mitigation measures are reasonable, but additional data on such
upgrades should be provided in future BTAs.

c) Excessive voltage deviations are noted in about two dozen N-1 scenarios, but
the report states these will be addressed through routine measures such as
corrections to system modeling, operational measures and selected substation
shunt capacitor additions. Staff concludes this approach is reasonable for
addressing the voltage violations.

% The Extreme Contingency Study is filed with the Commission under confidentiality
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6.3

5)

6)

7)

d) Although dynamic stability analysis was not included in the scope of these two
studies, stability studies filed by the individual utilities in their ten-year plan filings
demonstrate acceptable performance and/or reasonable mitigation measures

that can be implemented.

Two EHV line overloads and five HV line overloads for N-1-1 conditions were
unresolved by the Ten Year Snapshot study. Most of these overloads occur for the
N-1-1 scenario that modeled deferral of the Morgan— Pinnacle Peak 500 kV line
planned for completion in 2010. Given the advanced stage of construction on this

project, Staff concludes that such delay is unlikely.

The CATS-HV study of the planned 2019 Pinal County system assumed SPPR’s
“Three-Terminal” transmission plan (Pinal Central to ED5, ED5 to Test Track and
EDS5 to Marana 230 kV lines). As previously discussed in Section 2.5.2, SPPR has
now deferred plans for two of these line additions indefinitely. It is unclear when this
deferral decision was made relative to the development of the CATS-HV study base
cases and the impact of these project deferrals on the results of the CATS-HV study

of 2019 is unknown and cannot be determined from the filed studies.

Staff concludes the proposed definition of “continuity of service” described in the
Cochise County Study Group's (CCSG) 2009 technical study report, as filed by
SWTC in January 2010, is appropriate for planning of the supply system to Cochise
County and that the transmission system plan of expansion identified in the CCSG
2009 report represents a reasonable set of capital expansion projects to achieve the
“continuity of service” paradigm in Cochise County. However, it is currently unclear if
this plan of service will be implemented by the 2013-2018 timeframe as originally
envisioned at the time of Commission Order 70635.

Adequacy of System to Reliably Support the Wholesale
Market

Studies and information filed in the 6" BTA indicate the existing and planned Arizona EHV

system is adequate to support a robust wholesale market in the 2010-2019 timeframe. Two key

factors that contribute to a robust market are the availability of sufficient generation (above and
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beyond local and statewide demand) and the availability of sufficient transmission capability for
transferring power to meet the needs of the wholesale market both within Arizona and across
state borders.

Regarding resource availability, the 2019 Ten-Year Snapshot Study base case shows
approximately 33,000 MW of in-state generation capacity, some 11,000 MW more than required
to serve Arizona’s statewide demand forecast of roughly 22,000 MW. Even after accounting for
generation reserve requirements, much of this excess will be available for sale on the wholesale
market and for export out of Arizona. In addition, this excess generation augments the local
resources of Arizona'’s utilities in the event of major forced power plant outages or other

resource emergencies.

Regarding delivery capability, the Ten-Year Snapshot study looks at N-1-1 conditions and
demonstrates that even after removing any one of the major planned EHV transmission projects
in the current ten-year plan, the 2019 Arizona system will still perform with minimal problems.
From this result it can be inferred that sufficient statewide transmission capacity will exist on a
day to day basis to handle both native load requirements and wholesale power transactions
without a significant risk of congestion on Arizona’s EHV delivery paths.

Exhibit 11 provides a summary of transmission delivery capability currently available across
Arizona’s borders. As shown, the bi-directional transfer capability between Arizona and
neighboring states in aggregate is over 12,000 MW. This represents over 50% of Arizona’s
projected 2019 statewide demand and more than 35% of Arizona's projected 2019 generating
capacity. In addition, the exhibit shows a bi-directional transfer capability of approximately
8,000 MW between the Palo Verde Hub and Arizona load centers. This represents a significant
transmission capacity available for wholesale transactions and other uses within Arizona from
this extremely important energy trading hub, in addition to the export capability available over
westbound transmission paths from Palo Verde Hub to California and Nevada. Furthermore,
the delivery capabilities shown in Exhibit 11 do not include expected increases from the
proposed EHV transmission projects shown in the current ten-year plan.
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6.4 Adequacy of Transmission Projects Affecting Renewable

Development

Staff and KEMA reached the following conclusions in this regard:

1) Developing Arizona’s vast renewable resource potential requires a coordinated and
multi-faceted strategy involving stakeholders representing utility, government,
economic, developer, environmental, and other interests. Decisions by the
Commission and the actions taken by the Arizona utilities and regional stakeholders

are important factors that will affect how and when this potential is developed.

2) The 2009 utility filings in response to the 5th BTA request for the utilities to each
identify their top three transmission projects are responsive to Commission request.
An inclusive stakeholder process was developed and executed to identify the

projects.

3) Most of the transmission corridors identified in the utilities’ initial transmission

proposals to serve potential renewable generation are compatible with projects in the
utilities’ previous transmission plans. Therefore, the fransmission lines identified by
the utilities are actually advancements of projects already found in previous
transmission plans. Such project advancement represents a relatively small

incremental investment for a potentially significant renewable benefit.

4) Since most of the proposed renewable transmission projects have been identified in
earlier transmission plans, they should contribute to reinforcing the transmission for
general use beyond the specific needs of renewable generation project.
Furthermore, we would expect them to be effective in enabling delivery of renewable
resources developed close to either the Phoenix-Tucson regions or the Palo Verde
hub. As projects are developed farther from these areas, completely new

transmission plans will likely need to be identified and developed.

5) Even if the proposed RTPs filed by Arizona utilities in 2009 are approved and built,
they will only provide for integration of a portion of the projected in-state renewable

resource potential.
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6) The impact of utility-scale renewable generation is being incorporated into the
utilities’ transmission plans as part of their normal planning process. Each utility’s
ten-year (i.e., BTA) plans, RTP filings and RTAP reports should keep the

Commission informed as the situation evolves.

6.5 Suitability of Transmission Planning Processes Utilized

The State of Arizona is fortunate that its transmission providers are engaged in and providing
leadership to the SWAT and WestConnect subregional planning processes. These planning
forums utilize an open, transparent and collaborative approach to transmission planning.
Stakeholder participation has been broad-based and inclusive of other interested parties that
desire to engage in the planning process.

Staff/fKEMA also makes the following observations and conclusions as regards the suitability of
study processes and technical reports in the 6th BTA:

1) Technical studies filed in the 6th BTA indicate a generally robust study process for
assessing transmission system performance (steady-state and transient)® for the
2010-2019 planning period. This included stability study results® from APS, SRP,
TEP and SWTC.

2) SATS is the first SWAT Subcommittee to study and coordinate local HV and EHV
transmission system plans in a common forum. This approach to subregional
planning has produced useful study results in the 6th BTA and may be well suited for

other local areas in Arizona.

% For the purpose of this report, Staff uses the terms “dynamic stability” and “transient stability”
interchangeably in reference to time domain studies that model fault events or other disturbances.

® Some of the filings showed poor “damping” of oscillations on Apache GT Unit 1 for various
contingencies in 2009 cases, which SWTC speculated was due to erroneous modeling data from the GT
manufacturer. At Workshop 2, SWTC provided Staff with stability case results for the 2010 SATS Heavy
Summer Case showing damped response of Apache GT Unit 1.
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3) While Arizona's transmission providers have effectively addressed a broad range of
study requirements in this BTA, Staff recognizes that these may differ from the
studies required for the utilities to comply with mandatory reliability standards
implemented by FERC over the past two years (as discussed in section 5.1). Even
so, this information may apply to some extent in the BTA process. In an effort to

explore these impacts, Staff issued the following data request during the 6th BTA:

o Has a NERC/WECC reliability standards audit been conducted that assessed
your utility’s compliance with the NERC Transmission Planning Standards (i.e.,
TPL-001 through TPL-004)? If so, advise when the most recent set of audit
findings were issued and provide a summary of such findings as regards TPL-
001 through TPL-004.

o If your most recent NERC/WECC audit reached a finding of non-compliance with
any part(s) of TPL-001 through TPL-004, have such findings been accepted by
the utility? If the findings have been accepted, describe your mitigation plan(s) to
correct such non-compliance, as well as the status and timetable for completing
such mitigation. If the finding(s) are in dispute, describe the nature and status of
the dispute.

APS, TEP/UNSE and SWTC all responded they are currently compliant with all applicable
NERC transmission planning reliability standards based on the results of their latest audit by
NERC/WECC. SRP also voluntarily responded that their audit results were compliant. All of the
utilities were audited on TPL-001 through TPL-003, and some were audited on TPL-004 as well.
In addition, Staff and KEMA observed that technical studies filed in the 6" BTA covered a range
of NERC planning standards/contingency categories, as shown below in Table 12.
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Table 12 - NERC Planning Standards/Contingency Categories Covered by 6th BTA

Study Category A Category B Category C Category D
(TPL-001) (TPL-002) (TPL-003) (TPL-004)
SWAT Ten-Year Snapshot X X
Study
SWAT Extreme Contingency X
Study
SATS Study X X X X
APS Internal Study X X
SRP Internal Study X X
TEP Internal Study X X X X
SWTC Internal Study X X X X

Developing consensus on how to address the results of NERC/WECC reliability audits in the
BTA process will take additional time and effort, but as a minimum it would be informative for
utility filings in future BTAs to include confirmed findings regarding TPL-001 through TPL-004
compliance from NERC/WECC reliability audits that have been finalized and filed with FERC,
as well as a description of any associated mitigation plan(s) filed with the FERC since the most
recent BTA.

Biennial Transmission Assessment for 2010-2019 6" BTA Staff Report
Docket No. E-00000D-09-0020 91 October 27, 2010



Biennial Transmission Assessment for 2010-2019
Docket No. E-00000D-09-0020

92

6" BTA Staff Report
October 27, 2010




7.

Recommendations

Based upon the observations and questions discussed in the conclusions, Staff submits the

following recommendations for Commission consideration and action:

1)

2)

3)

4)

Staff recommends that the Commission continue to support the use of the:

a) Guiding Principles for ACC Staff Determination of Electric System Adequacy and
Reliability” (see Appendix A),.

b) NERC reliability standards, WECC system performance criteria and FERC
enforcement policies regarding transmission system planning reliability

standards, and

c) Collaborative planning processes in Arizona and throughout the western region
that facilitate competitive wholesale markets, and are consistent with FERC
Order 890 and the expected order on Transmission Planning and Cost

Allocation.

Staff recommends that Commission continue to support the policy that generation
interconnections should be granted a Certificate of Environmental Compatibility by
the Commission only when they meet regional and national reliability standards and

the requirements of Commission decisions.

Staff recommends that the Commission order the jurisdictional utilities to report
relevant findings in future BTAs regarding compliance with transmission planning
standards (e.g., TPL-001 through TPL-004) from NERC/WECC reliability audits that
have been finalized and filed with FERC.

Staff recommends that the Commission order SWTC to determine if an engineering
“re-rating” of the Apache-Butterfield 230 kV line as proposed in the 6th BTA filings
would be an acceptable measure until the line is upgraded in 2016, and to file the
results of this assessment by January 31, 2011.
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5)

6)

Staff recommends that the Commission order APS, SWTC and TEP to conduct
additional analysis of potential 230 kV and 138 kV voltage deviations in
Southeastern Arizona as noted in the 2009 SATS report, file an update based on the
2010 SATS study by February 28, 2011, and finalize mitigation plans if needed for
this voltage concern in ten-year plan filing(s) for the 7th BTA by January 31, 2012.

3

Staff recommends that the Commission accept the definition of “continuity of service’
following a transmission line outage as proposed in the Cochise County Study
Group’s 2009 technical study report filed by SWTC in January 2010, and that the
Commission accept the recommended transmission plan of service as shown in
Section 4.2.1 of this 6" BTA report in order to achieve this “continuity of service”
objective in Cochise County. Staff further recommends that the Commission
establish target dates for SWTC, APS, TEP and SSVEC as follows:

a) June 30, 2011, to identify the components of the plan in a facility study that
provide the most benefit to customer reliability and can be implemented in the
shortest timeframe, and to file a progress report with the Commission that
includes planned in-service dates for all relevant elements of the plan reflecting

these priorities.

b) September 30, 2011, to submit a progress report including in-service dates for
the components of the plan of service identified in the June 30, 2011, facility
study. This schedule shall reflect the most recent load forecast.

c) December 31, 2011, to substantially complete contractual negotiations with
affected parties over cost responsibility, wheeling arrangements, Engineering,
Procurement and Construction (“EPC”), operations and maintenance, etc.
(described as a pending items in the CCSG 2009 report), and to file a draft
memorandum of understanding among affected parties addressing these items

with the Commission.

d) June 30, 2012, to file a progress report with the Commission including an
executed memorandum of understanding between the parties that includes

planned in-service dates for all remaining elements of the plan in the 2013-2018
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timeframe. If applicable, in-service dates beyond 2013-2018 may be proposed for
later stages of the plan if justified by documented changes in the load forecast®.

e) December 31, 2012, to receive all required approvals and permits needed to
complete remaining components of the plan, and file a progress report on plan
implementation with the Commission. If any related approvals or permits from
appropriate regulatory agencies are still pending at that time, the progress report
shall identify a clear action plan and proposed schedule to obtain such approvals.

7) Staff recommends that the Commission order UNSE to update its assessment of
| long term alternatives for Santa Cruz County continuity of service, as part of UNSE’s
2012-2021 ten-year planning studies, and file a report on the updated assessment in
the 7th BTA in 2012. Furthermore, if any approvals or permits from federal agencies
related to the Gateway Transmission Project are still pending at that time, Staff
recommends that the Commission require the 7" BTA filings to include a clear action
plan and proposed schedule to obtain such approvals.

8) Staff recommends that Commission regulated utilities be required to continue to
perform RMR studies in accordance with the methodology set forth in Appendix C to
this Sixth BTA, and shall file such studies with ten-year plans for inclusion in future
BTA reports.

9) Staff recommends that the Commission order the jurisdictional utilities to include
planned transmission reconductor projects, transformer capacity upgrade projects
and reactive power compensation facility additions at 115 kV and above in future
BTA plan filings starting in January 2011.

10) Staff recommends that the Commission accept the results of the following
Commission ordered studies provided as part of the 6™ BTA filings:

% |oad forecast updates may include the impacts of demand side management, demand response,
energy efficiency improvements, distributed generation and other applicable factors.
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a) Extreme contingency outage study for Arizona’s major transmission corridors and
substations, and the associated risks and consequences of such overlapping

contingencies.

b) “N-1-1" (Ten-Year Snapshot) study results documenting the performance of
Arizona’s statewide transmission system in 2019 for a comprehensive set of N-1
contingencies, each tested with the absence of one of nine different major

planned transmission projects. -

¢) RMR studies for Phoenix, Tucson, Yuma, Mohave County and Santa Cruz
County.
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Exhibit 10 — High Plains Express (HPX) Map
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Exhibit 11 — WECC Transfer Path “Bubble Diagram” (2009)

Summer
Restricted
2009

4200 | 3675

Northern
California

California

4000 13000

Southern
California

2200 | 2440

San Diego

Southern
Nevada

Legend

For each pair of numbers, the top or left number is the
transfer capability (MW) in the direction of the arrow. The
bottom or right numberis the transfer capability in the
opposite direction of the arrow. Values in bold or blue
highlighting signify upgraded paths. Extemal ties are
ignored as indicated by the dashed lines.

Source — WECC Power Supply Study, Draft Report, Aug. 19, 2009

Sixth Biennial Transmission Assessment for 2010-2019
Docket No.: E-00000D-09-0020

October 27, 2010




0107 °LZ 4290190 0200-60-A00000-T <N 1220q
Sy 610Z-010 -A0f 1U2UISSISSY UOISSIUISUDL ], [DIUUDI XIS

+ | (sseonud ABKAL DIUBLILOJALD SAOUDYRIGWDD
! ( ) mhﬂn__n_w..h_s wﬁuu.l ﬁa .ﬁ: pup |
Ao uo|jonsn|| Jo; 2.0 UMOuE SINDY)

L] uojoisqng
sseJdx3 jsepsupd]

deA 109lo1g ssaxdxy 1S9 SURL], — 7T QX



0107 'LZ 4990120
snquixg

0200-60-A00000-4 - "°N 1220d
6102-0107 A0f 14dWISSISS UOISSTUISUDA, [DIUUDIE Y1 XIS

L —y PU e
" W% R B 7 TN s a2 e A
TR PR ——— s e o e 8 S T ¥
e o , T e y - ==
CHIEEA RAMY - A 2 5,\\.\ Pa——
..usﬂnal/ vy E B R R ) b, _.Is.MJ. L Faary
STCMEERTLUR S\ T L |rmecenmpar s Ll
[ g~ > L mmsvmasy . kil
’ - £
R s — o
. " s
uﬂ/\.ﬁ.\\ e S~ " weong g '
TR R FHAL o e e
/ . ! -ty wddy pun - fruashiay

aBriiseh

5.@ .:-am..wd_ ey

f=pxns

$224 sBEAD
Qa s
h_.!u.

ooy

L AMRATD

oG Y
mivg

100fo1d Ad-SAd — €1 MqIUXH




0107 ‘LT 4290120
spquyxq

-

0200-60-G00000-F < ON 129204
6102-010T A0f 142UISSISSY UOISSTUISUDA], (o121 YIXIS

ANINNDITY

NOISSINSNYHL

gabyIdadd

1SV 62 ¥ 42 92 SIONVY
WINOS I IHSNMOL ONY LSY3 8Z JONVH
HLNOS &t ONY Ik SAIHSNMOL NI YNOZIYY
CIUNNOD WYHYHD GNY FSIHO0D
NI 2NTT NOISSINSNYHL 0FS0d0ld 40 o ot

T e J

gA NP [ EEEE

iweri) 1
Vv L

118 1HX3

e e i

Joofoxg Jomog ommog — 1 NAIXH



0200-60-A00000- -ON 123420
610Z-0107 A0f 1UdWISSISSY UOISSIUSUD.L] [DIUUDIG YIXIS

00T °LT 4290170

,\\ G~
o

100 Pkl
somy
: ro o0

o el 0o
000Z Waus Bty pu) jo MBNG wTHY
'H00Z 'Dd3 WOUZ WO ‘D02 Wleuraeag ienmeg

preAyoIMS
pqofop

Ampunog vokes
A

Ay

peoy 93

Aoy o

pndowne sobr Y
i A

Ul Lo, AYOEE
I IDNRIRIRL AYOD9
80INIVe ] W0URIBjOY |WIBURD

von HipA og [T
Seatr] 1aqormang

vy uopRanay |
) o T ey
sﬁc-ﬂ.-i!ﬂr”-“ W.Hl.vm we o o’
uonwulijeeq (vjoadg djysieumo pue
1P AN Y18 ROISUBIEIG
soanjwe] 190foid

OB WD annen
U4 HONSRINUBLL o0y §S020Y APPHOIRG e
PUOY) SS05Y AWMLY e

AND0S 20 AYRE oo
oupudid M- pec i
vony o e iy e N
viueuadwo 120(0id
]
=\

Z anB4
0])-usp pasodoid

108(0.d ABleug Jejog uslouog

100lo1g AS10Ug IB[OS URIOUOS — G JQIUXH




0102 LT 4290120

0200-60-A00000-4 -ON 1220d
snquyxy 610Z-0107 A0f JuaWSSISSY UOISSTUSUDL], [DIUUIG YIXIS

VNIE 4 AT B R ey

Lo ORI AN G B M) Ly I
WU WU WUE'G | WOy ﬂ
- -~y ool b
[ R EOTTLYN

MEPRY (AL SAY P TR S 00 (g w

DOITQNE 0,1 ) RROVOY SULERDD DR ARSI 19 \BS0 1531 0N OVOUMAD S EURY RSN u
NONILE MIAMICLY MNCT/Y ey
L L L )

i a2 (N IR ATE e | KIS ) W VIRTD P ) 4
AN pein ) pepaay gt why

(2R e MDTY A 10 wnes

MYNKY S AEIOCALE ANCY VTR S
A sl e v
ey iy ey o by

Taneminrcy s gy o o i

(oupna) bl L WAL 1 LR, m

SR DVEN T TS ; ¢

o S G
L s

Apmig sapjioed - (MIN08Z) #¥D

10014 Te]og LoSULqY — 9T NQIIXT



‘LT 429010 0200-60-A00000-4 “ON 1220
0107 °LT 4290120
SHQIYXTT 610Z-0107 -A0f 11auISSaSSY UOISSIUSUDA], [DIUUDIG YIS

ue|dq uoissiwsuel] JeaA-ud] (||-d3s) uonessuas eidweg :Z ainbi4

sayoe] pauueld
sappey Bupsx ——
puaba aur ef-uoNeIsUBD AY OEZ IINAND 8lgnog
< 7 | .| d —_
TR 3¢ - —
S oo
W81y -3 —
sng A 0€2
|DJ|DJ|D|| pieAyoymg Jejos ajnbssiy
¢ > prehyoums AY 0£2
DG £ ® 1y e ™ g uonels Bunesauss aynbsely
) saniioed ||-d3s
pIeAyomMS
100G edwelesseH
uojjelauag
Vo
exdurag
0102/9Z/

1o0fo1g Te[og oMb — LT NIYXE



0107 *LZ 4290150
snquxy

0200-60-A00000-T -"ON 12420q
610Z-0107 A0f 1UdUISSOSSY UOISSTUSUDLL, [DIUUSIG XIS

pajepdn Jesx | €102 [eAnq (ainnd)-Uyouey eoueg wol sul] AY 8E1 Pusix3 - 4z 8seud - Hva10 [BANg-Linos

pajepdn teapr | 2Loz sSNq ANGYE Heisbeld s,uIsisopm Je UONosuuodIBiul AY 69/SPE

pajepdn Jeox ‘snielg bunis/bumiuiad | 2102 so[ebopN 01 ouy uoissiwsuel} Ay 611 bunsixe spesbdn
100loid meN | zL0Z aul) AN00S SPISA Oled — AueieQ

palepdn tesA | 1102 apeiBdn aur A G1 1 eueleN-det euerely

pajepdn 1eaA | 1102 aul} AY 8€1 Uoson L -eH18d ssoNsd

psloid meN | 110Z aul AM0ET ydiopuey — [9qy — Inesoulg

pelepdn Jea A ‘sniels Bupis/Bumiuusd ‘uonduossq | L1L0Z Z eseyd - 109lo1d uoneinbiyuocdas pue
uoIsuedxa JOPLIOD OSOJSIA OUOURH-BJI|OHO | PUEB OSOISIA 0yduey-dooT YHON-BHIOHO L

pajeldwod josloid | 0102 SUIL A 8E 1 BBBUBID-JIEA ~ | 9SBld - 198014 el L Usiuedg-efiaus|D-leA

polepdn Jes A ‘snels Bumig/buniiwied | 0102 aull AY G1 | UIBJUNOI Joelg dVD-BIOUSIeA
pelepd Jes A ‘sniels Bumis/bumuied | 0102 aul| AY G1 1 @Yeusapiey-alepAusoy |
pelepdn tes A ‘sniejg Bunis/bunnuued | 0102 aull AY G| S[epAuIoy L -B)SIneN
pejepdn JEdA ‘snjels buiis/oumiwiad | 0102 oLEepues O 1MS O3 urdoo] aull AY GL1 dvO
porepdn Jea A ‘sniels Bunis/Bumiwied ‘uonduossq | 0L0Z doo yuUopN 0} cienbeg
peyepdn uondusseq | 0102 sUI A\ 0E2 MBed ojpeuuid-ysepn Joneos-Kieay-Aemaoey-uebiop

pajepdn uopdudseq | 0LOZ aul AY 006 ead 8joeuuld-uebion

pajpoury 100fold | 6002 ouejued 0} ui-dooj aull AM G1.| UISISOAA

pelieaue) 1sloid | 6002 aul AY 00G Buwsapr-ofeaeN Jo ui-doo LOAA

pajejdwiod 08foid | 6002 aUI| AX 00S elioyD-0peuoiod Jo ul-dooT jeopebng

pajeoues j08foid | 6002 aul] /% 0EZ opuels) esen-olenbeg Jo u-dooT uebi(iin

pajeidwos 199fo1d | 8002 | 9seld - 109lold uonembyuodsal pue

uoisuedxa JOpHLI0D OSOJSIA OUOUBYH-EJIIOUO] pUE 0S0}SiA oysuey-dooT YUON-EHIOHNO L

pejeldwo) josloid | 8002 (OAS) 101esuadwod 1ep dlelS AY 8¢ IseaylloN

pajeidwon eloid | 8002 aul| A 8€1 Uoson]- euj 1sap bulisixe doo

peje|dwios 109fold | 8002 A% 008 1S9/ [Buld-edwelesseH aining Upm ANGE UINOS-DUIMISOAA JO LONDBULIODISIU]

pajeidwog josloid | 8002 aull L# AX 00G 1S8M [euld-edweAesseH

“sobueyy | JesA uopduosag

VLE YIXIS PUe L] Uoomiog sofuey) weld — 81 HQIXH




010 "L 4290190
snquyxy

0700-60-d00000-H < ON 12320
610Z-0107 40f 1121iSSISSY UOISSHUSUDL], IDIUUDIG YIXIS

108[01d MeN | 9102 aul| AY 81 U0SON L-Wepjuy-ousd [eq

pajepdn Jea A sniejs bunig/bumiuiad ‘uopduoseq | 9402 aull AY 00G uebion-AelieA ung
pelepdn e A | G102 aull AVl 8E1 BUBIB\-BHIONO] - | 9SEld - J08]01d d007 YHON-BUBIBN-BIIOMO L.

pajepdn JeeA | GLOZ aull AY 8E1 £alleA usaiD-JeH-YINoS

jo0loid moN | s102 aull AY GiE UOJBUIA — [feA

109l0id meN | §L0Z eysiAeN 0} uI-dooT sur] A Gl | Sluopy O} osenbeg

payepdn Jea ‘uondusseq | 5102 uonejsqgns efueleN aanin Joy dey A €| 0SOISIA Oyouey BJIjoUOo |
pelepdn Jea A ‘uonduoseq | G102 aull A 0€2 Usem Aqiul-ZzSL-As|leA wied
pajepdn Jlea A ‘uondusseq | G102 U] AY 8E | UOSON1-PO Y—OuIM-UoIBUIAT]
peyepdn Jesx | ¥1L0C uonesqns {|iH uleluno4-9zsy

pajepdn tea A | #7102 aul| Z# A 008 ell9 UHON-GNH dpIdA ofed

pajepdn fesA | 102 aull AM 0€Z 8SL-BllD YUON

palepdn sea A | 102 aul AY 8E1 Oliliy-dA0IS) SbueIO-BPEURY €7

pajepdn Jes A ‘snjeis bunis/Bumued | 102 aul A G11 [enuep ueg-uspheH/syoedy
pelepdn JeoA ‘spuedipied | ¥10Z2 aull AX 006 EljoNOL-eljua) |euld
108foid meN | ¥102 uonedionled ¢ INdi) ueld [Buiwie ] 8aay L

Jo8foid MoN | 102 uonedoiled g IndJl0 ueld feuluie L saiyl

18loid MON | 102 uonedidiied | INdAIY ueld [euiiia ] 8alyL

pajepdn Jea ‘uondudseq | v10¢ aull AY 0€2 leqjue) |euld-eduepung
pejepdn Jes A ‘uopduoseq | ¥L0g aull A 0€Z - UseM AqiuL-AelleA ung
pajepdn Jea ) ‘uopduoseq | 10z A 0E2 [eque) |euld-uiseg }Hesaq
pejepdn Jea A ‘snjelg bunig/Oumiued ‘uojduoaseq | 102 aul| AY 006 Bulumoig-ieqy - ydiopuey — [euagd {Buid-1SSMA [euld
peyepdn les A ‘yibua ‘uonduosaq | ¥102 aull A 006 AolleA ung-Auejeq
pajepdn JeoA | €102 aul A 8¢ dooT 15e3-SHBqoY Jo de | uosilieH - ¢ aseud - dooT I1se-jleA

palepdn 1ea ) | €102 suoneisqns |ureg-yolokels Joy del AX g€l JOpAUS-ISESUON

palepdn 1o | €102 10loid epeibdn 10)ioede) saL8S A 00G opelopi3-idojuaciy

pelepdn Jea A | €L0Z aul AY GPE dead djoeuuid-elioud jo ui-dooT [ezjeze|y

pajieoued ysloid | €102 aull Z# N 8EL IBA-UO)BUIAI]

pa|leoue) yeloid | €102 sull AY 0€2 lBwidlg-L. SO alnjnd

psjjleoue) yoslold | €102 Ul A GL1 Siulod @81y -LSD

pajepdn swedioived | €102 j8loid erzung

pajepdn Jes A ‘uonduosaq

€L0¢

Sull AY Ot opuels) esen-osenbeg Jo ul-dooq ZLS 1




0102 LT 4290120
siquyxy

0200-60-A00000-4 *"ON 123200
6107-0107 40f 14aUISSISSY UOISSIUSUDL ] (D1UUDIG YIXIS

100l0id MoN | adl uoneIsqns zs9

j08lold MeN | agL A00S 02SY — 1eay

pelepdn Jea A ‘uonduoseq | agl SN A GyE dOOT YHON ENIOHOL

pajepdn Jes A ‘vondidseq | agL a0 A 8€L AN ung (21mnd)-0so)siA oyduey

pajepdn snjels bunis/Bumiwied ‘uondussed | gl aull AX 0£Z UebIo-As]leA uns
pelepdn uondiosea | aal C# PUB Z# aUll AY GYE IBA-IS)SOUDUIM

pajepdn vonduosed | adl 23 oUl| AY 02 1SEaUNIOU Sajiw g uonelsqns aimng — (LInos |euld) fenua) [euld

pajepdn uopduodsaq | aglL 14 OUIl A% OCZ 1SEaULIOU Sajil g UORE)SAns aijng — (Uinos (elid) [enued (euld

pajepdny uonduoseq [ gl (epuaje) — Aemeles) Z# ouj| uoissiusuel] sajeboN

psiepdn uondioseq | agl uj-dooT uonelg A 61| USpAeH MeN

psjjeoued Joefoid | 0€02 3Ul A 8EL OM9d SSOWsd-yON SS-dooT YuUoN

pajieoue) 1o9loid | 920z aUI| AY 8€} 1SBBUHON-1LON SS-oulad ssowed

pelieoue) 198loid | €202 aull A

8€L 0ZONSS-2Baual) - ¢ aseyd - 109[oid (1211 ysiueds-ZZONSS-eBauslo-LZONSS-IIBA

payeoued ysloid | €202 au1) v 8¢ dooT UHON-LONSS-BUBIE - Z @seud - 109loid doo™ ULON-BUBIBN-BIOLOL

psjeoue) yosfoid | 0202 aull

M 8EL ZZONSS-IIBA - Z @seud - 1980id [fel ) usiuedS-zzONSS-eBausto-LZONSS-IIBA

pajjeoue) 1o9foid | 0zoz aul AY 8€1 UobUII-LLON SS-IleA

108l01d MeN | 0202 SUIl AI00S Zi# 19qY — [enuad [euld

pajieoue) 18loid | 6102 saul A4 g€ 92 ON

SS-SPUB|YINOS UEBMS PUB SPUB[UYINOS UBMS-BUOIOD - € 9SBld - 108{04d Yinog-uojbuing

petepdn Jes A uonduoseq | 6102 Sull A 8¢ UInog-uocsyifey-euipsiy-1aousds-aleApIn

j0ajcid meN | 810z S$H00¥ 21Nl 0} ui-dooT aul Ml GLL VO

pajepdn Jee A ‘smiels bunis/Bumiwiad ‘yibue ‘uondussaq | 8102 Z# /M1 0gz (215Y) Apoon-(y2sy) 1eay
108[04d MON | L10Z apelbdn aur AY 0£Z lleusiolg o} pisysenng

pejepdn) les A, 'smejs bunis/Bumiwisg ybusT ‘uondlosed | L102 1# M 0€z (21.8Y) Apoon-{+ZSsY) 1eay
petepdn uonduoseq | Z102Z auly A g€} U] 1sez-eA019 8bueIO

pejepdn JeaA | 9102 aull A 0€Z PIeHanng-eyoedy jo apeibdn

pejepdn Jea) | 9102 SUj| A 8E1 UINOS-BUOIOD-UCIBUIAL| - | 8SeUd - 10al0ld UInog-uojouin|

pajeoue) 199foid | 9102 SUIl A 8E 1 UINOS-9Z0N SS-BUOI0D - ¢ @seud - 108[0Jd Uinos-tojbuin]

psjieoue) yoslord | 9102 aull A 8€1 620N SS-HeH

pajepdn Jea A ‘snje)s bunis/Bumiuied | 9102 auy Adf 0€Z NSeABH ULON-UIYUD




0102 LT 4290120
snquycy

0200-60-T00000-H - "ON 12¥20(
6107-0107 40f 1U2UISSISSY UOISSIUSUDL [DIUUDIG YIXIS

pajepdn Jes A | adL aull AY 0£Z epued-#S.1. Jo ui-doo eqolor
pajepdn Jes A | adl Bull AY 082 [N 1018218 \-0DIUODOW - 198[01d A 0EZ AelleA Uap|oD
psje|dwio) eloid | adl aul A 8¢ 1sesypoN-dooT Jseg
pajeoue) paloid | aal BUll AX O£ %e9d ejoeuuId-BuUIMmSan
pejeoue) sfoug | gl aul| doo jsez-dooT YHON - g 8seld - 108lold AY SPE [leA-eNjolo ]
pejjeoue) aloid | adl aul) /A 8E 1 ON[IR{-eNioHo ).
pojeoue) eloid | adl Z #9ull A 0€¢ — Usep AqiuL-AefieA ung
pajieoue) psloid | gl aul A 0£C BOONA-BIID YHON
paj@oue) psfoid | agl auil AY 0€Z eonydsRNH-ULROIS aInin4
pajieoue) j99foid | agl aull AY 8S1 MOIA Ulejuno-ebaual) ainng
jsloid meN | gL 3UI A € HNOED-8INOQ [IBA O} JOJSBUoUIM
poloid meN | aal aull AY g1 UOIBUIMIYIE U9 L YN-IIBA
1oefoid meN | gdal Z# 8ull A 0£T UejueS-euojssapuny ]
eloigmeN | dal aull AY €1 JUOWesoy — We)sAS daL
eloig meN | aal euIT N €2 2SO O} Ieejey ues
weloig meN | agl /VI00G OPeUoIoD — 02SY
9loid meN | @gal apelbd sur AY G1 | Jeuysue)y| o) ouejued
woloid meN | aal BUI A0EZ jeesey ues — einiy
0l0id moN | adl 8UIT A 0EZ 2SO O} Jeuyope)
0loid mON | adl aul| A GE UINOS — UOJBUIAL|
1o9loid meN | aal UONRISQNS MOIIAA 4NINY YIIM BUI] ANGHE 181SBUIUIAN-88]USSI9) JO UOIOSUUODIBIU|




0107 ‘LT 4290190
snquxd

0200-60-A00000-F - "°N 1220

6102-0107 A0f aUSSISSY UOISSTUISUDLT, [DIUUDIG YI1XIS

lejog 20L/1/01 | preAyoyms (Kuejeq) uopouny ejeyenblien pesodold 201 Sdv
PUIAA 010Z/1E/21 aul| AISE| BN — swepy 00} Sdv
PUIM Z10Z/LiZ) aull AY 69 UISJSET MO MOYS/elioyD Gzl Sdv
paipnis aq 0}
PUIA ZL0zZ/SLie | M1 0gZ uewbijeg pue weishs AYE9 %00lI0d-HoMSY 09z Sdv
(wun Jed aseauou

804D poulquio) seH AN00S JoAld BIID | 18N MIN £9) Uoes £86 — p-| sjun Sdv
aulqun |, uolsngquioy seo) 8002/L/9 uoneIsgns AN9E BooNA bugsixg 001 Sdv
ssewolg 8002 20 BUl AM9E UIBISO AN MO MOYS/IueZ/elioyd [44 Sdv

0L0Z/LI0L

=1seg

6002/L1L18 aul ANG9 wsjseq moT moys/etioyn
PUIAA =1S9M pue BUIf ANGY UISISOAN MO MOUS/IIUSZ/EII0YD 82} sSdv
GL0z/L/8 004 —2un

leod GLozg/LI8 PIRAUOIMS ANM0QS SISLIOD JNoH 004 —13un Sdv
SeQ |elnjeN 2102/51L/9 AI00S |euUs] [euld scl uogedpiped JUIor-dys
seg |elnieN 2102/6Li9 006 [8ua) [euld g2l uonedidlled Wior-4ys
SED |elnjeN 2102/51/19 006 [Baua) [euld 0zs uonediofpied JuIor-dus
(wes)s) Jejog 2102/LILY AM0ET feljus [euld 143 uonedioiled Wior-dus
PUIAA 2Loz/Lelel /100G Jeoiebng-eloyd 0Sl uoissiwsuell 434S
PUIAA cLog/LerL /A00G Jeopebng-elioyd 0Sl uoissiusuel) dys
PUIAA eLoc/Lic) HO-0D 002 uoissiwsuel] JdS
Seg) [ednjeN £1L02/LI6 ang meN [euld SlEL uolssiwsuel] dys
seg feJnjeN 1102Z/LI6 69 l°qy 0€ uojssiwsuel] dys
Seg) [ednjeN 1102/1L/16 0€Z [eqy 8G9 uoIssitusuell JHS
PUIM 210¢/SLI6 A00S opeuoiod 002 uojssiwsuell dds
Jam0d Je|og palelusouc) £1L02/8/v Supjiad-pesiy 08¢ dN-dHS
1JoMOd Jejog pajenuasuc) gLoz/L/oL Supiad-pesiy 08¢ dN-dHS
PUIAA 6002/1/01 subjlad-pesiy 00S dN-dHS
JOMO(] Jejog pojenuadun) £102/W/1 eqofor 0se ddNV-dHS
Jlejoaoioyd £LocL/S 1 00G edweiesseH 002 ddNV-dHS
JaMOd Jejog pejeljuaouocy 1102 VI 006 edwedesser szl ddNV-dHS
JOMOd Je|jog pajeluaouc) 1102 1 00G eduiedesseH *r4} ddNV-dHdS
JaMOd 1ej0g Pajenuasuod c\oeivieL eqolor 0% ddNV-dHS

(1eah 1ad

nun AANOS L

auo) 102
Olejjonojoyd —0Loc/ e VI 008 edwelessey 0L ddNV-ddS
SEY feJnjeN 0L0¢/L/6 ydjopuey 296 uoissjiwsuell gys
ajeq 181 9nanpP
ABojouysa], 891A198-U] uoNe90T UOI}OAUUO0DIBTU] indino winwixep pue A1nn Buosuuoassiug

(s)enang) UONOSUUOIINNU] UONRISUSD — 6] NQIUXH




0102 LT 4290120 0200-60~00000- -"°N 12420d

spquyxy 6102-010 40f 1UoWISSISSY UOISSTUISUDLL, [DIUUDIG HIXIS
1ej0g 1102/18/ UONB)SqNS Jajua) Uojod 0C Sdv
IS 110Z/1E/E uoleISqns Jejuey UojoD 0Z Sdv
Jejog LL02Z/1LE/E uopelsqng JopAH 0C Sdv
Jejog LLOZ/LE/E uone)sqng oozy 02 Sdv
Jejos LLOZ/0E/Z) preAyoyms NG| ) [enuep ueg 162 Sdv
12|08 [ aull A 006 eno N-edwelesseH 087 Sdv
Jejog G10Z/1/9 p1eAUoIms AM 0€2Z AolleA ung 00€ Sdv
Jejog €102/1/9 {preAuoims e4D) BUIT AY 00G ON-Ad 009 Sdv
6L0z/Zt
MWNOOL — ZHd
102121 NI 0E2
Jejog | MINOOL = L-Hd Uone)sSqng puag Bjis) 4o A 0£Z PIeAYIMS epued 00z Sdv
Jejog ¥102/LL aull AY 00S el N-edwelesseH 08y Sdv
18|03 £L02/1/L uonejsqng A0z pueg Blio 05l Sdv
PUIM ZL0Z 20 piefyoyms AY 006 Idoxuaopy 005 Sdv
Jejos ZL0Z 20 aull A 006 eIl N-edwelesseH ov Sdv
€102
Jejog O pue zo sul A 006 Bl N-edwelesseH 66 Sdv
2Lz
Jejog O pue 2 aul AY 006 eno N-edwelesse 66 Sdv
Jejos Z10Z/L/6 p1eAuyoums Auejeqg pasodold 00€ Sdv
PUIM £L0z/LEle) aull AY S¥E MdNd-elioud oSt Sdv
J1ej0s 2L02/L/L waisAs e YUoN 0S1 Sdv
Jejos £102/1/2 UoneIsans 9MSs 08 Sdv
prefyoumsg
Jejog £10Z 20 MI0EZ BRUBd JO PIBAYIIMS AXOEZ Pudd el (114 Sdv
ZLoz/LE
W LL0Z/L/LL
| lejog 110Z/1101 aul AN00S LON-Ad 00g Sdv
J1e|0S LLOZ/LIZL UoHeISqnS AY 0£2 Bpued 08z Sdv
(prehyoyms
Jejog LLozzL /VI00S USBAM 0OPOOH MEN) 8ull AM0OS LON-Ad 008 Sdv
Jej0s zioz/og/9 | preAyoyms (Auejeq) uopounr ejeyenbseH pesodold 008 Sdv
| ewsy ] 1ejog Z10Z O uoneIsans elis YLoN 052 Sdv
PUIM 0L0Z/L/L aul AM00S opeJo(] |3 — Idojuao 00S Sdv
A
Jejog -£L02Z/L/L | preAyoumg (Auejeg) uonounr efeyenbiey pesodosd 008 Sdv
ZL0Z/LEfZL
Jlejog 110218/ | preAyoyms (Auejaq) uonounp ejeyenbieH pesodoid ooy Sdv
PUIM 0L0Z/L/LL uopeysqng AN00G BlloyD 00€ Sdv
PUIM 5102 006 Idoxusoly 0001 Sdv
Jejog ZLoZ v uoneIsgns eji9 YLoN 00¥ Sdv
L1oz/LieL
Jlejog -03/L/01 uoneIsSanNs AM69 ewioled 18 Sdv
1102/LiTL




0107 ‘LT 4290120
sy

0200-60-A00000-T - "ON 12y20q

6107-0107 A0f 1UaUISSISSY HOISSIUISUDAL [DIUUBIG YIXIS

Py pueteleq
Jfejog 0L02/LErEL pue py sewed sull A%69 — UONI9BULIoJIBIUf AY 69 0z Sdv
Jejog 2102/82/2 | uolelsqng uojbully — Loiosuuodlelul AY 69 10 gL 02 Sdv
Jejog 2102/82/2 UONEISANg BWIOJES — UODBUU0BIUL A 69 10 2} 0z Sdvy
doneisqng
Jejog 2i0z/9z/z eleyenbieH — UoyosUUOIBIU| AY 69 10 21 0z Sdv
Jejog LL0Z/0E/L ) uopeisqng JOpAH — LORISULIDIRIU] A 69 10 Z| 0Z Sdv
tejog LL0Z/L/6 9AY ,205 B OL-I (14 Sdv
Jejog L102/1/6 OAY ,GGE 2 PY 100UIS UBIpU| 0z Sdv
Jejog 11L02/Li6 OAY 0.1 ' PY SBOIY "M 0z Sdv
Jejog LL0z/LErRL aull AY 69 BINGSISIUIAN — JOAY JamoT] (14 Sgv
Jejog 2L02/SLiY aull A% 69 BINGSIBIUIAN — JOAR] JomOT] [if4 Sdv
peoy
lejog LL0Z/LEZL $S390V Wied B 09 AMH — UO}OBUL0IBIUI A 69 0z Sdv
peoy
Jejog LL0Z/LERL $S200Y We @ 09 AMH — UOOBULI0DIRIUI A 69 A4 Sdv
lejog ZL0Z/0E/y | ©alv UONE]SANS puag Efis — UONIsUU0DIeIUl A 69 [i4 Sdv
Jejog ZLOZ/LE/E | Baly UoRR)Sqng pueg efio) — UoNsuUodIelu| A 69 [i4 Sdv
Jejog ¢l0z/8z/z | _©aiy UONEISGNS puUsSy ENE — UOISULODISII A 69 0z Sdv
Jejog Z10Z/L/0L ealy puag efio) — UOIosuLI0dIa| AX 69 02 Sdv
€1/0€/9
Jfejog [AY1%4rA! uonelsans AYg9 suwoes 09 Sdv
PUIM 110Z/1/8 aut Al 00g ledene A — idoxusop Lol Sdv
Jejog Z10Z/SLZ) uopeysans AY 69 yedouo 0g Sdv
Jejos zloz/siizl uoneIsans AY 69 J9jus9 UonoY 0g Sdv
PUIA zLoz/LieL Wwolshg UossiwsuelL A G11 Baly pepbeg 0z Sdv
£102/2)
PUIM pue Z1.0z/21 o1y gng Jeopebng — uoiasuuodIelul AY 69 002 Sdv
ang suijeseyg o
lejog 110Z/0E/LL /I Z1 J0/qNnG JOAR JoMOT — UOROSUU0DISIU AY 69 0z Sdv
Jejog 21L02/L/L Baly gng a1dsa|iid) — uonosUUoIISIU| AX 69 0¢ Sdv
Jejog L10Z/LERL PY SUIGIOQ B SAY GEE UORIULIODIBIUI AY 69 0z Sdv
Jejog LLoz/reel PY SUIQQOQ '@ 9AY GEE UONID8ULI0DISIUI AY 69 0Z Sdy
lejog 010Z YO BipquaIys — UOROBULICIIBIUI AX 2L 0z Sdv
Jejog LLoz/Leres a1y Yyedouo |, — Uo[9auu0IRII A 69 0S SdvY
Jejog LLOZ/VEZL 81y pueg BlIS) — UOJOdULIOIIBIUI A 69 0$ Sdv
PUIAA zL0Z/LElzt Uil AY G¥€ Yead 8|oeulld — BlloyD 00z Sdvy
Jejog Z10Z/LE/2) V1 69 3ly BINgSHOIA 0z Sdv
lejog 0102 ¥O Biequaiy3 — UORIBULCIBIL| A ZI 0z Sdv
Jejog LLOZ/OE/LL oAoxong — uolvRULIcIBIUI A ZL 0e Sdv
Jejog LLOZ/LE/L aull AX 69 ESOHEIUES-ODHYSY 0C Sdv
Jejog 1L102/1/9 aul| AY 69 URIUNOA 3|ppeg-1opAH 02 Sdv
PUIA ZL0Z/LEZL aull Al GYE BlIoYD — SI8UI0D Ino4 06€ Sdv
Jejog £102/1€/8 aull A 69 A4S weseq — ehsyong 0L Sdv




0102 “£Z 4290100
suquyy

0200-60-A00000-3 **ON 12920
610C-010C ke.\ JUSUISSISS UOISSTUSUDA] DTUUIIY YIXIS

JBIOS/PUIA LL0Z/LE/E ZV ‘uewBupy ‘py siiedt pio Med [89is 0z 3SNN
Jejog LLOZ/LIS sng A 69 uonesang jeyysnpuy 05 ISNN
PUIM S002/2LI6 uone)sgng sbuudg uejog 08 3SNN
PUIM Z10Z/01/4 aull AY G¥€ ellinebunds 00z 43l
PUIM €L0Z/SLIE auy AY Gre ellinebuuds oSl daL
PUIM 010z 90@ PIEA M SYE elniebuuds 00L d3L

lojeIeuss 600Z S aul| A GPE J8IS8UOUIM-a-IUSaID 005 d3aL
Jejog ZL0Z ¥ aull /) gg| ABIEA UsalD-yinog 052 d3L
PUIM oLoz/Lerz SNOLEA 00 d3al
PUIM 0102/LE/2) snouep 004 d3L
PUIA VIN aull A GHE lleA-98jueRID 006 daL
PUIp L00Z/LE12) 9||IMebuLdS B opeuoIo) usemiag G6 d3al
10)eIeUsD) 002 2D Zv ‘elnebundg 0cr d3Ll
Jejog z10z/5/9 UONE]SqNS Jajus) UORoD AY 69 0¢ Sdvy
Jejog Z102/82/2 B3Iy UONBISqNS AY 69 BINgsIsjuipm 0z Sdv
1ejog 1L02Z/LE/E uoyesqng BINgsyoIA AN 69 0z Sdv
Jejog z10z/Le/2l JoAly JomoT @ Bingsiejuip usamieq aull AY 69 0S Sdv
Jejog 010Z/LIS uopEI0} YIMS AY Z1 0} AX 69 BygjenbieH 0z Sdv
Jejog L1L0Z/LIg uoRe}Sang AX 69 J9pAH 0S Sdv
PUIM Z10Z/0/1L uoneIsqNg A 69 MO MOYS 66 Sdv
lejog 1102/18 uoleIsqns A 69 UlRJUNO 8ippes 0Z Sdv
Jlejog 210z/82/2 | sans ejeyenbie pue yedouo] usemieq aull AY 69 0z Sdv
1ej0g zLoz/8z/e - eaJy Uoneisqng euljeseq 0z Sdv
ielog zLoz/gele QNS UBJUNO} 8|PPES pUe JOpAH usamisq AY 69 02 Sdv
Jejog Z102/1iZL uoneIsqng A 69 jeopebng 0S Sdvy
Jejog 2L02/LE/2lL | uonejsgng uostajed — UOJISUU0DIBIU] AY 69 10 21 0z Sdv
Jejog L10Z/0g/LL uone)Isqng suljgseq Je Jaulojsuel) ‘Jeq-snq A 21 0z Sdv
oAy /0€ pue py
Jejog 0L0Z/LE/ZL | uojauLSIEAA ANBY PUSY Bl — UOJISUU0IB| AY 69 0z Sdv




0107 "LZ 4290120
snquxy

0200-60-A00000-F < "ON 123200
6107-010T A0S MPWSSDSSY UOISSTUSUDLL, [DIUUBIG YIXIS

gel pg# ose) - peaouddy 930 | 12 d3lL feang ozy | €102
(eanng)-ysuey eoued woiy aufl AY gEL
pusixg - Gz eseyd - ¥vyI10 [eAng-uinog
008 £90894# uoisIveQ — panoiddy 930 | SL Sdv SUll /VI00S @PJa/ Ofed — Aueeq zd | zioe
SHE pannbay JoN 030 | §6°0 Sdv sng AYSPE Jelsbeld 6LY | ZL02
$,U10)S9\ 1B UON03ULI0DIB] AY 69/SYE
Sil PRId 1IBAION D30 | LLEl JLMS apeibdn Ly 1 roe
aurT AY GLL sjulod 8aiy]-de) olepues
0ez 16269# PUe | 0¢ dys ZzSu/ke]e ) 1sEaUINOS-INOS [BuUld 9Ly | 1102
£6089# suoispa( - paaoiddy 930
Gl painbeay 10N 930 | 2°0 21MS opelbdn eurl A Gl Bueley-de | euerep Ssiv | Loz
0g2 gzlL# esed — paaoiddy 030 | adl dus auf| AI0EZ udiopuey — [y — Jnesoulg La | 1oz
00S OcL# eseD - peweQ 030 | oce 308 aull Z# /A 00G SPJaA Ofed - sieAsQ vy | 1102
8el P34 1IBAIOND3D | GV daL aulf AY gEL uoson|-euled SSONRd v | 1102
G P4 18AION D30 | 8T O1MS apestdn 2LV | 1102
aul AY 611 de oliepueg-A3jeA BIAY
69/G¥E pannbay IOND30 | 0 JOHNOSINN uone}sans siiH aIUM Ly | 0102
Gt ZGL# 9sed — penoiddy D30 | 9¢ J1MmS aul| AN G1 L UIBJUNOW YoBlg dyD-BIoUSIeA owv | otoe
ET 6YL# eseD —peroiddy O30 | L'il d3l Z 95eud -199l01d uopeinbyuods) pue 6Y | 1102
uoisuedxd JOpLIOD 0SOJSIA OUdSuRH-EJOHO L,
pue 0SOJSIA oysuey-doo YLON-BNjOMOL
GLl ZG1# osed — panoiddy 03D | 61 OLMS aull Al GL ) eusajey-olepAuIoU L gy | 0102
GLL 6vi# osed —panoidde O30 | TE OLMS doo ypoN o} otenbeg v | ooz
GLi 6vL# eseD — penouddy 030 | L OLMS aull AX G1 1 SjepAuloy|-BiSINeN v | 0102
(\[%4 £YE69# uospaq — paroiddy 030 | L2 Sdv aull A 0EZ Yesd elpeuuld GY | 0102
-Usep Joneong-AIany-Aemasey-uebion
005 €pE60# uoIspeq — peaciddy D30 | 92 dYs ‘sav BUI) AM 006 dEad djoeuuld-uebion pv | 0102
GlLl PAI4IBAION D3O | 618 O1IMS opelBdn aur Al G | ASlleA elAy-BuBleiy eV | 0102
GLl ZG1# 9seD — paaoiddy 030 | 9°0 O1MS | ouepues D1MS 0} ui-dooj sull A SLL dVD 2V | olLo2
She 929voi# Uosioaq — peroxddy 530 | 6L MO8 108{01d JemMOd amogd v | otoz
(A1) sme)s bunig/Buniiuied | (W) sjueddied uopdposeq al | Jeax
abejjon yibuoy 1900fold

aje( 991A108-U] Aq s300fo1d Jo SunsIT — 0T HAMXH




0102 ‘LT 4290120
snqwxy

0200-60-G00000-4 <"ON 124200
G10Z-0107 40f 14aUISSISSY UOISSIUSUDA], J01uo1g YIS

SLl Polid19AION O30 | LE J1MS uoedidnied g Jnoo ue|d [euiuus ) 8dy| ¥a | 102
SLL PRl4 A ION O30 | €2 O1MS uonedpnied | IN2ID ue|d [eullie] ealyL eg | vi0z
0ee oElL#eseD —palid 030 | 9 203 'Sdv aul| A 0€Z [BHUSD [euld-8duepung v | vioe
0ee §28.9f uoisioad — peaoiddy D30 | S1 Sdv aul] A 022 - Usem AgiiL-AslleA ung ovy | v102
SYE/0eZ/SLL palld IBAON O30 | A9l dys uoneIsqans [[IH UIeuno4-9zsy 6eY | ¥102
00S 16269# PuUe £6089# suolsioaq | 08 a3 ‘a3 aull AY 00G Bulumosg gey | v102
- 9zL# 9seD - peaciddy 53D ‘Za3 ‘oLMs | -leay - ydiopuey — [enua [euld-1SOM [euld
‘'daL ‘dys
00S Peld 1I9AION OO0 | OF BIZUNS ‘dHS aul] A 00G BHIONO L-[enus) [euld 28V | 102
‘OLMS ‘d3L
00S J210/# uoisioed — paaoiddy 930 | OLL AdiNm aull z# /\ 00S Bl YHON-GnH 8pIsA ojed ogy | ¥L02
‘ail ‘dMS ‘Sdv
0eZ 800z U pa|id 8q 0L | G Sdv aul AY 0£Z 8S.L-BllD UMON Gev | v102
gel PAId IBAION O3 | V'S daL | eull A 8EL OMily-eA0ID abueio-epeue) e ey | v102
8clL Paj419AION O30 | OL ADHNOSINN 3uy A 8EL ejiouog-Aemslen eey | vioe
o€z /Y9694 PUE £81.69# 16289 | L2 dHs 'Sdv A 0EZ [eAU8D [BUld-UISeq Wese(g zev | w102
‘60894 suoisioad ~ peaoiddy O30
00S €9089# uoisia ~ panoiddy 030 | 82 AdMVYD Uil A 00S AejieA uns-Aueleq. Lev | 102
‘YIS ‘Sdv
GLi Zrl# osed ~panosddy DD | S§F 21MS 3Ul A0 61 [enuely ues-uspAeH/auoedy oev | vL02
gl g#osed -panociddy 93D | O d3l aull A ggt doo 1sed-susqoy 6ev | €102
Jo dej uosuleH - 7 9seud - doom ised-ieA
0ez painbay JoN | 66°0 Sdv aull AM gzy | €102
o€z epueis) esep-otenbeg Jo ui-doo Z1SL
00S paiid 18A 1ION D30 | 005 19sL 8loid eizung 2v | €102
‘I8YS ‘d03 ‘dalL
‘dYS 'OdMS
gel pannbey JON D30 | 8 d3L suonelsans jlueg ogv | €102
-yoiofei Joy dej AY 8EL JopAug-iseayLIoN
00S pannbey 10ND3D | O Sdv ‘308 joeloid epeibdn GZvY | €102
Jopoeden sepes A 005 opesop|3-tdosuaoiy
Gve painbay 10N 93D | §6°0 Sdv aul AY GPE 2y | €102
yead apeuuld-e(loyd Jo ui-dooT [ezzezely
gel pPand18A ION O30 | 02 d3L "} eseyd - SUOReIsanNs ANGE L BUIPSI gzY | €102
‘uosyifey “Jesuads ainyng yim Indao
N1 8E1 SIBAPIN — UINOS JO LIOKOBUUodISY|
SLi 111 eseD — peaciddy 530 | 09 I0HNOSINN so[eboN ey | c2loz

0} euyj uoissiwisuen AY G 1 Bunsixe apeibdn




0107 "LZ 4290190
snquyxy

0700-60-q00000-F :"ON 12¥420Q
G107-0107 A0f 142WISSISSY UOISSIUISUD] |DIUUDIG YIXIS

GL1/0EC Pald18AION DD | 0 J1MS uonelsans ¢so cig | asL
00S 1GEp9R uoispaq — paaoiddy 030 | agl JETEN e|d Jamod uojbuy GGy | asL
uo)Buiy ABauAQ
005 PaId1BAION O30 | a4gl dus AM00S 0ZSY — leay FACHIE
00S palld19AION 030 | aal dds oIl ANOOS Z# 99y — [enua |euld Lg | ozoz
€ oseld - suoljelsqns AMSE| BUIPS 6102
‘uosyiiey ‘Joousds sunjny YUm JInoLI0
) 8E1 9[BAPIN — INOS JO UOJJOSULI0dIBIU]
8El pand1@AION O30 | €1 dal Z 9seU - SUOREISONS /IBE| BUIPaly ¥sv | 8Loz
‘uosi)fey ‘Jeousdg aining UM N0
A 8E1 S[eAPIA — YINOS JO UOROSULOISIUY
Gl paanbey JION O30 | 0 DIMS $)00y 2.Njald 0} Ui-dooq aur] A% GLL dVO oLg | sioe
0ez 1L uoisioag — panoiddy 030 | 02 dus Z# M 0€Z (Z1.5) Apoon-{vzsy) leav esvy | 8102
gEl PolI419AION D30 | 9°€ EET ou) AN 8E1 Bu] 1Seg-9A019 abueso Zav | Llo2
0ee Poli4 1IBAION O30 | L'89 D1MS apeibdn aur AY 0EZ Ifewdlg o) pjetenng 69 | 2102
0ee LyvLL# uoistoeq — peaoiddy 930 | 02 dds L# A 0€Z (21.84) Apoop-(yZsy) 1eqy 16V | 2102
0€C polid 1IBAION 03D | 91 OLMS BUl| A% 0£g Pleenng-eydedy jo epelbdn oSV | 9L0¢
00S 0580.# uoisioaq — panaiddy 030 | Q8L asmvo aull Al 00S ueBiop-AejieA ung 6vv | 9102
‘dys ‘sdv
gcl Palid1BA1ON 23D | L'9L d3al “AMgE | UoNeIsgns yinos gvv | 9Loz
— uoNBISGNS BUOIOD — UOKE)SANS UOIBUIAL
0sz pally 194 j0u1s8nbal uoisusix3 030 | oY 30HNOSINN aul| /\f 0EZ NSeA_H YUON-UIUD vV | 9102
‘ga# ose) - papusixd/paroiddy 930
8cl PalI4 1IBAION D30 | ¢ dal aul| AX g€ UOSON |-Wepjuy-0LaD [9a 8d | 9102
Se P4 1IBAION DD | LI d3L aull A Gy UoIBUIAI| — JleA 29 | sioe
8¢cl Pal4 AN O30 | 22 d3L "UOIE)SANS AY §E | BUBJEIN 21N LM AN opv | sLoz
g¢ 1 dooT YyHoN — BJIOHO] jO UondauuodIeiu|
8cl Pali4 1I8A 1ION 23D | Gve d3al ‘uone)sqns efueieN anny GyY | G102
10} de) sull AMBE L OSOISIA OUdUEY - BIOUOL
8cl PRI4IBAION D3D | SV d3L aul] A\Y g€ | AolleA usaID-TIeH-INOS vrv | GlLOC
GL1 pasnbay 10N 030 | © J1MS e3siAeN og | Loz
0} ul-doon aur] A Gl 1 siuopy 0} osenbeg
0ge 8z8/9# pue | Z1 Sdv aull /Ml 062 Usem AqiuL-ZS1-A9lleA wied epv | G102
91999¢# suoisIaq - peaoiddy 930
8el pali4 1A JION 03D | 6°0L 3L | oull AV 861 UOSOnL-PaiN V—OuUIH-UojBUIA| by | §102
gLl palld 1A ION 03D | 61 J1MS uopedionled ¢ UNoID ue|d feuluie ) saiyl cg | vioz




010 LT 4290120
snquxd

0200-60-a00000-3 *"ON 1220d

GI0Z-0107 A0f 1uouISSaSSy HOISSTHSUDA], [DIUUDIE YINIS

Gl POII41IBAION O30 | 9€ J1MS 8peIbdn aur AY GL 1 JeUuyduE)] 0] OUEJUEd 619 | dal
00S Z089t##uoIsioaq — peacaddy 030 | ogl dnoig aull A 00G oJenbes-spIap oled Zlv | aal
Butuueld jeuoibol
-qng S1vD
(1[4 828.94# uoisipag — paroiddy 93D | 2L Sdv | ¢ #9ull A 0EZ UseM AqiuL-zS1-AslleA wied LY | agl
(1] %4 pPalid 1A ION 030 | &€ ainnm aur] AMOEZ EHNDBIT-BIID ULON gig | aal
8EL/GLL LLi#teseD - peaoiddy D30 | € JOUNOSINN (BrousieA oLv | aaL
— Aemelen)) Z# ouj| Uoissiwsuel | sajeBboN
133 Palid 1IBAION 03D | 620 ds ui-doo uoneis AY G L uapAeH maN 69Y | A9l
(1]4 POl 1IBAION O30 | ddl Sdv auy /I0ET 19ejey ues — BNy 18 | adal
()[4 POIdIBAION DD | € oIMS aur A 0€Z 2SO 01 Jeuydlen| oLg | dal
oee 09629# voisioaq — paaciddy 930 | G6°0 Sdv aull A% 0€2 Bpued-yS.L Jo Uui-dooT eqolor 89V | agl
8el 99# oseD - paroiddy 030 | 6 d3aL 1IN21ID PUZ 18848 pUZZ-UoIBUIA Lov | agaL
- ¢ aseld - 109loid dooT jseg-uojBuiny
412 POI41BAION 02D | 91 d31 auIl AY Gi€ LUINOS — uojBuIAl| slg | adl
Sve gLigeseg —dnoin | 0 smog ‘daL uonesqng MOJIIAA 813N LM sUlf ANSHE via | aal
Jamod ui9ysamyinog Aq psurelqo 530 JO]SBLOUIAN-99]USIIL) JO UOIIBULOIION|
Sve L1 13t eseD - panoiddy 930 | 09 J04UNOSINN oull AM 6 99V | ddd
‘daL Aemajes)y aImni-yInos- aul| UOHOSULOISIU]
00S painbay JIoN 030 | 61 ddgo aull AY 006 eqolor-edwiefesseH GOV | dgl
00S ¥Zl# 9seD — paroiddy O30 | 1§ ¥Q3 ‘eqd aull Z# AY 00G 1S9 [euld - edwedesseH yov | agl
‘2a3a ‘01MS
‘daL ‘S
SYe L2# eseD — paaosddy O30 | 82 OdNINXL eunt] 0} €9V | a4l
‘ANd ‘3413 oBepiH ubnoiyy uonels BUIUDHMS 99jUSBID)
(154 P3IId18AION O30 | 02 A0HNOSINN aull A 0€Z NN JojedIsy 29V | adlL
-09]UODO - 199f01d AY 0€2 AelleA uep|oD
00S Buipuad 1senbay uoisusixy | 0 ddg9 jue|d Jamod pueqg elio LoV | adalL
— 60L#ese)D — paroiddy 030
8cL/she Li14# 9seD - paroiddy 93D | 09 JOUNOSINN suopeisqns 09v | da.l
M BELIGYE JO AY SLLIGYE AemeleD
1412 LilgeseD - paaoiddy 030 | 2 a3l aull AY GPE Peplouas3 6SVv | daL
op ejelapa4 uolsIwoD-Aemales) ainng
(1174 P34 1A ION O30 | 81 ¥ddS ‘Yadmos auy A oge (lenuad |euld) yinos feuld-¢a3 8sv | aq.l
0ee Palid IDAION O30 | 82 HddS ‘YadMOSs aul| AY 0€¢ eueleN-6a3 68V | dal
(0] 44 Palid 1I9AION O30 | @49l dys aull A Q€2 LESY-Inesoulg ogv | a4l




0107 "LT 429010

SHQUYXH

0200-60-G00000-F :"ON 12490Qq
61070107 40f 1uaUISSISSY UOISSIUSUDAL, |DIUBIG YIXIS

gel P4 1BAION 03D | 2 dal aull AY 8E1 UOIBUIMI-BA UIBL YN-IIBA yzq | a9l
Sve pasnbay 10N 03D | VI d3al JINDJID PUZ - BUIL AY GYE UINOS-IIBA vev | d4al
8¢El 8# oseD - peaciddy 030 | ¢z daL aui /| 8¢ doo €6v | gL
IsezHIBA PAYL - € 9SBUd - dooT ISBI-IfeA
005 €z ose) - peacuddy 030 | 08 d3al 3ul A 006 J81S8UdUIM-ENIOHO L Z6v | aalL
(123 PolI41BAION D30 | O dal aul| lep-doon 16v | gl
1sET - ¢ 9seud - 103[0id A GPE [IBA-BUIOUOL
73 0S# oseQ - peaouddy 930 | 89 daL aull A S¥E UIN0S-BYjoHO L 06V | gL
Gve PalId1BAION D930 | 09 dal aull A G€ doo YHON eHoMOL 68Y | agal
0gz peNd{1BAION O30 | €1 dHs Z# oUl| AY 0EZ UB)UES-BUO)SISpUNY L ¢zd | aaL
0ge Palid18AION O30 | 02 VYQdMDS ‘YdvVM 3ull A 0eZ pa3-endwg-yoelL 1sal g8y | adl
8El PolId1IBAION 03D | V2 43l BUI AY §E | UOWISOY — WAJSAS d3 L zzed | 102
0gZ PelId19A 10N O30 | adl Sdv aulj A 0EC eAeong-L L S1-AdlleA uns /8y | agal
0€2 palid19A 10N O30 | adt Sdv 3Ul| AX 0€Z L1SL-0LSL-AsIleA ung 9gv | adL
0¢z 0680/# UoispaQ — peaoiddy 930 | adl Sdv aul A) 0€eg ueBiop-Aajlep ung G8v | aaL
SYe PeId1IBAION O30 | 0LL daL 1N2JID y8v | aal
puz - aull AY G esjusal-aiinebundg
0£z PalIdI9AION 23D | GE dds | eun Al 0EZ UepAeH aimn-|iouy-buty Jaais £gv | aaL
0¢z PelId1IBAION 230 | 60 dys 31 /1 0€2 Jonadng/Buiimoig-Buny JenIS Z8v | aaL
0gz Oz# eseD - paaoiddy 930 | 8¢ dds aull Al 0£¢ Buiumoig-buid JeAlls 1gv | adal
0€z PalId1I8AION O30 | 8¢ dddS Yadmos aull /! 0€¢ SAT-ESOY ees osvy | aaL
0ge POIdIBAION DD | 8 J1MS aur A 0EZ ¢SO O) leejey ueg vzg8 | aaL
00S pald1IBAION O30 | aaL dds /A00G Opeucio) — 0ZSH oca | aaL
0€2 66009# pue | 660 dds aul u-dooq AY 0€Z LLSY 6.v | aaL
L6.6G# suorsioaq - paroiddy 930
0€2 peanbsy 10N 230 | Z} dus aull A €2 18qI00-s1eboy 8.v | aaL
0€e PelId1IBAION DD | 6 dds aul A 0€Z Bulumoig-sieboy A ED
8cl peanbsy 10N O30 | 6'€ d3al ouy olv | aaL
AN 8¢ A ung (84nin4)-0S0JSIA oyouey
0cz 6o# oseQ - paroiddy 93D | @dl dds aull A 0EZ MopuBIg-YEad Sjoeulld G.v | asL
o€z Polid1BAIONOID | 9 UddS VAdMOS | ¢# aull A 0E2 1Seayuou sajjw g uogelsans vlv | aaL
aining — (yINog euld) fenus) feuld
0e2 PoI41BAION DD | 9 dddS ‘YadMOS L# Ul /A 0€Z 1SeaLHou Sajil g uoleIsqns elv | aaL
anind — (LINog feuld) [eaus [euld




0107 "LT 4290150 0200-60-A00000-H < "°N 13420d

spquxg 610Z-0107 A0f 1HOWISSISSY UOISSIHSUDA], [DPIUUBIG YIS
(1} 54 pelid 1IBAION O30 | gl Sdv aull AY 0€¢ 8S.L-BIONA oLV | adl
Sve pali418AION O30 | OF d3L €# pue g# sui| AY GiE IBA-ISISSYDUIM 00lY | agL
Sve PBI41BAION D3O | L d3L ‘0IMS asun Gcd | agal
A SPE INdAID-8Iqnog JIeA O} J8)SaydUIA
Sve Gl# oseD - parouddy DD | 8LL d3al JINDJID pUg - BUIl A GE UINOS-BUIMISIAN 66Y | dal
1}54 €L¥po#uoisioaq — paroiddy 030 | 2 Sdv aull AY 0£Z Aemaoey-buimisapm 86Y | dglL
(1] %4 GreL-N#eNood — panoxddy 930 | LL Sdv aull AY 0€2 [0S 13-bumisam l6Y | @49l
(1]4 PB4 18A 10N O30 | S¢ aainim jo8[01d BUIT AN 0EZ IMEUON-UOHIAA 96V | ddl
Skl LLl#esed - peaouddy 930 | 0 3DYNOSINN uoisuedxe uoleIsqns A3 Gl 1 BIOUS[EA S6Y | agl




0107 °LZ 4290120
spquyxy

0Z00-60-00000- 0N 124200
6102-0107 A0f 1UBUISSASSY UOISSIUISUDLL, [DIUUDIG YIXIS'

005 asl pZ1# osen — paroiddy 930 | 1§ a3 ‘ea3 aull 2& A 00G 1S9/ [euld - eduwrelessel oV
‘203 ‘“01MS
‘d3L ‘dds
005 asai Buipuad 1senbay uojsueixy | 0 ddgao Jue|d Jemod puag ejio 19v
— 0L#ese) — paroiddy D30
005 agL /GEPo# UoIsIoaq — paAociddy 030 | adl LETEIN JUB|d Jamod uojBuIlY Gev
uo)Buiy ABauAqg
005 agaL palld 1I9A 10N O30 | adl dus AM00S 02SY — feay z\g
00S 0202 peId1BA 0N 030 | @4l dys Ul AM00S Z# 19aV — [eua) feuld 1
005 9102 0GQ0.# uoisined — pasaiddy 930 | adl ADMYD auj| AY 006 ueBbiop-AalfeA ung 6vv
‘dys ‘Sdv
005 ¥102 L6Z69# PUE £6089# SUOISIOad | 06 ¥a3.‘ea3 aull A% 00G buiumosg 8eY
- 9Z1L# 0se) - peAolddy 3D ‘203 ‘OLMS | -19ay - udiopuey — [enued [euld-1S9 [euld .
‘daL ‘dus
005 ¥102 paid 1IBAION O30 | OF eIZung 'dys aull AY 00G elloHo L-[enuad jeuld eV
‘DLMS ‘d3L
005 7102 1210.4# uossioaq — paaoxddy 930 | 0L1 aainm aul] ¢# A 00S ell9 UHON-qNH 8pJaA ofed aey
‘all ‘dys ‘sdv
00S ¥L02 £9089# uoIsidaq — paAoiddy 930 | 82 aoMvD aull AY 005 A8|leA ung-Auejeq Lev
‘dYyS ‘Sdv
00S €102 pali4 1I9A 10N O30 | 00§ 19SL josloid elZUNS ey
‘llays ‘do3a ‘dal
‘dyS ‘OdMS
00S €102 paunbey 10N 930 | O Sdv ‘308 eloid apestdn Sev
._ou_oQOO SRS N 008 ovm..ov_m_u_aoxcwos_
00S Z1o0z £90804# UoISIdaQ — panoiddy 930 | SI Sdv BUI| AM00S ePIBA Oed — Auejeq zd
006 1102 0cL# @seD - pawad 930 | 0€2 ERS aull Z# /A 00G SPJaA ojed - s1dreqg iV
00S 0102 SYE6O# UoISIDag — paroiddy O3 | 92 d¥S 'Sdv BUIl AM 006 Yedd efoeulid-ueblon Y
8EL/GLL agL LLI#esed - parouddy 030 | € IOHNOSINA (eousjep 0Lv
— femajen)) Z# aujy| uoissiusuell so|eBoN
Gre/ogZiSLL | v102 pald 18A 10N O30 | a4l dys uone)sqns jiH UeunNo4-9zSy 6evY
8EL/GVE adl LLL# osed - panouddy 030 | 09 329N0OSINN suonejsqns 09v
A 8ELISHE JO A GLLIGYE AemaleD
69/5¥¢ 0102 peanbay 10N D30 | 0 IDYNOSINN uoneISaNs SHitH SIUM R
(A1) Jea smejg bupis/BumwIad | (1w) sjuedpoled uopdisoseq al
abejjoA ybua j99[oid

sser) 99w oA £q s3oafo1d o Junsr] ~ 17 NQIXH



0107 °LZ 4290190
squyxy

0Z00-60-00000-F - "ON 12y20Q
G102-010 40f 1upuISSaSSy UOISSIUISUDAL, [DIUUdIg XIS

0ee 1102 ozl# eseD — peaolddy O30 | adl dys aul AM0gz ydiopuey — [eqy — Inesouiq B2}

(1] %4 0i02 £YE69# UoIsI0a( — panoiddy 030 | L2 Sdv aull A 0E¢C edd dloeuuld v
-ysep Joneog-Aeny-femasey-uebiol

129 (a]=KR palid I9A 10N 230 | OF d3L C# pue z# aul| AY GYE HIBA-IR)SBUIUIM 0oLy

She asi Pal4 IBAION O30 | LY dal ‘OLMS aurn ged
A §pE Indg-eiqnog e A 03 18isayduim

Sve agl GL# eseD - paaoiddy 93D | 8LL d3L JNoID pUZ - dUl A G7€ UInog-Buimisem 66Y

Sve asw. painbay 10N 030 | ¥L d3l }NoIID pug - sull AY SPE LINOS-IBA vev

112 agL POI41IBAIONDID | O d3aL aul| reA-dooT L6vY
1se3 - ¢ aseyd - 109[01d M GYE IIBA-BHIOHOL

Gve agL 0G# oseD - peaoiddy 930 | 89 d3l aull A SyE Yinog-ejljopol 06Y

Gre adL Polid 1IDAION 03D | 09 d3aL aul| A% G7€ doOT YLON ejjouo] 68V

Sve aslt Palid1I9AION O30 | OLL d3aL JNd410 8v
pugz - aull A SyE 89jusdID-a|IIAeBuldS

Sve agl Palid 1A ION 030 | 91 d3al aull A G€ UInog — UoJBUIA sig

Sve agal gLi#esep—dnoio | 0 amog ‘dIL UOREISANS MOJIIAA N} UIIM SUlf AIGYE 145:]
1OMOd uleisamuinog Aq pauielqo 539 J91SBUDUIAN-99]US3ID) JO LOII8ULIooeI|

S¥e asit L1 1# @seD - panoiddy 03D | 09 AOHNOSINN sull A GPE 99V
‘daL £femaieo) anni-yinog- au] UooSUUodIa|

Sve asgs Lzit oseD — panosddy 030 | 82 OdIAINXL eun o} £9v
‘INNd “Ad13 oBepiH uBnoay uonels Buiyonms s9usvID

[i%> agaL LLi#eseD - panoiddy 030 | € d3l aull A S¥E peplouosl3 68Y
ap ejrlapa4 UOISIWON-Aemales) aining

SYe asl P34 IBAION O30 | LI d3aL aul| AY G¥E UOIBUIM] — (1A .4

e €102 painbay 10N 930 | 660 Sdv aull \Y Gve ey
Nead epeuuld-eljoyo jo ul-doo lezjezey

(12 rA%ir4 paanbay JoN 030 | S6°0 Sdv snq /MIGHE yelsbeld 6LY
S,U19]S8\\ 18 UONOBUUODIBIUL AY 69/SYE

*12 0L0e 9z9F9# uoisioag — panoiddy 930 | S) AIMmod 108f01d Jomod emogd A4

00S asal. czit oseD - pasoaddy 930 | 08 d3L aull A 00G J9ISSUIUIM-BHIONO L 26vY

00g agaL palld12AION O30 | ddlL dys /AI00S 0peuoioD — 0ZSH ocd

00s agL Z0gop#uosioaq ~ peaosddy O30 | ogl dnoig aul| A 00 0senBeg-epIaA Ofed [AA 4

Buiuue|d jeuoifial
-ang S.1vO
00S adgl pasnbay 10N 030 | 61 ddgo aull AY 006 eqolor-edweAesseH sav




010T LT 4290100
snquyxy

0Z00-60-A00000-H 0N 13420
G610Z-0107 40f 14aUISSaSSY UOISSIUISUDL], [D1UUDIE Y1x1S

0€z aaL paanbey JoN 930 | 2 dds aull A 0£2 IlegU0D-s1860Y 8LV
0g2 asl PalIdIBAION DD | 6 dus aull A 082 Bulumoig-siaboy LY
0ce asl 69# 0se] - peaoiddy 030 | @Al s aull A% 0£¢ Mopuelg-Yead ajoeuuld SV
0g2 aglL PeIIdIBAION DD | 9 HddS ‘VOdMOS | Z#3ull AY O£ 1SEBULIOU So|IL g Uoljelsqns .V
aimnd — (UInog [euld) feusD [euld
oce asal Peld19AION O30 | 9 HddS ‘YadMOS L# 8Ull A 0£Z JSeaylou sajil g Lojielsqns €LV
ainng - (YINog [euld) [eAUSY [euld
0€Z agl 82894 U0ISI08Q — paaoiddy 53D | 21 SdV | Z # oull A 0€2 UseM AqiuL-gSL-AelleA wied L2V
0€z GEN Pelid 1A ION O30 | 6¢ QINM BUI AN0EZ EHNBIT-EilD YHON 819
0ge agl pald I9A 10N O30 | adl Sdv aull AI0ET [9ejed UeS — [einy 219
0ce asal PalId1BAION D30 | 2 OLMS au AY 0EZ 2SO O} Jauyjouey] alg
o€z adl 096294 uoisioeq ~ panroiddy 030 | 660 Sdv suIl Al 0€Z ePuUed-FSL Jo u-dooT eqolor 89V
0€e aay PeId 1I8AION O30 | 02 30HNOSINN aull A 02 IIIA JojedIs z9v
-09JUODONN - 198[01d AY 0€Z ASliBA USPIOD
0€2 asl Pe|Id 1IBAION O30 | 81 dddS ‘VadMOS | eull M 082 (feua)d [euld) pinos feuld-6asl 8GY
0€2 adal Peld1BAION O30 | 82 dddS 'Vadmos aull AY 0€Z eueteiN-6a3 LSV
0ez adl Pell4 18AION O30 | adal dHs aull A 0€Z LZSy-nesoulq 9GvY
0gz 8102 1L 2# uoisioaq — paaoiddy 039 | 0z dus 2# M 022 (21.5Y) Apoon-{v2sY) 19ay €gY
0ez 1102 palid 1IPAION O30 | 289 DIMS | epeibdn aur A 0€Z IaWiolg 0 piaitenng 69
0ce 1102 LPL2# uoisioeq — peaciddy 930 | 02 dds 1# A 0z (£1.84) Apoon-(+Zsy) 18qy LSV
0€Z 910z PolId I®AION O30 | 91 OLMS aul] Al 0EZ PieweNng-aydedy Jo apesbdn 0SY
0€z 9102 psiiy 194 Jou Jsenbai uoisuex3 930 | oF IOUNOSINN aull AY 0E¢ NSEABH UHON-LAILD LY
‘g8 8se) - papusix3/pesciddy 930
0g2 6102 8z8l9#pue | Z1 Sdv aul AY 082 use M AqIL-ZS L-Ad]leA wied vy
9%999# suoisioaq - parorddy 530
0€e ¥10¢ 9EL#9seD ~poII4 3D | 9 2aa ‘sdv eull AY 0EZ [eUDD [eUld-edUBpUNS Wy
o€z v102 8Z8.L9%# UoispaQ ~ peaoiddy 030 | 61 Sdv aull A1 0g2 - usem AqiuL-AefleA ung ovvY
0€z v102 800Z U peld @q 0L | 6L Sdv aul A 082 8S.L-BIID UHON Gev
0€z v102 19694 PUE £81.604# 16289# | L2 d¥S ‘Sdy 1 0€Z [BAuU8) [euld-uiseq 1asag eV
‘£6089# suoisioaq — parosddy 030
0€2 €102 paunbey 10N | 6670 Sdv aul AY a2y
0£Z apuels) esen-olenbeg jo up-doo Z1LSL
0gz L0z L6z60# pue | o¢ dds Zzsu/Aalie 1seayinos-yinos feuld oLy

£6089# suoisioaq - paroiddy 530




0107 ‘LT 4290120 0200-60-G00000-H 0N 124200

snqyxg 6107-0107 A0f 1uuissassy oSSISUDA] [oiuudlg Yixis
8el GLoe PaI41IBAION D30 | SVL d3L aul AY 8E1 Ad|[BA USBID-JEH-UINOS 244
8EL :1%r4 pPaiid IPAION O30 | 601 d3lL BUN 70 §E 1 UOSON1-Pay Y —Oulh-uojbuin| rA'A
8el yL0¢e PelidIBAION O30 | V'S d3L | eull A 8EL OHIIRI-8A01D abueiO-epeue) e 1244
geL 4504 palid 1I8A 10N O30 | 01 J0HUNOSINN aui] AY g€ BlouoS-Aemales €ev
el €102 g# ose] - parosddy 030 | 0 d3l auy AY gg| dooT Ise3-speqod 62v
j0 de] uosiIeH - ¢ eseld - dooT 1se3-lIeA
gel €102 painbay JON D30 | 8 d3alL suonelsqns juieg YA
-jonhe1n ioy de) A g€l JopAug-isesyloN

g8El GlLoe pelid IBAION D30 | 02 d3lL -} @seud - suonelsans ANgE|L BUIPSIN gV
: ‘uoaiifey ‘Jeousdg aininy Yim JnoI0

A 8E SIBAPIA — UINOS JO UORISUU0dIoIY|
g€l eLog ¥g# oseQ - paaoiddy 930 | 2 d3L feang ocv
(eamn4)-youey eouRD WOy 8UK AN 8EL
puaixg - qZ 8seyd - ¥vI10 [eAng-yinog
gel 1102 POlld IDAION O3D | &'V d3i auy| A 8¢ 1 uoson -aujed ssoNeq 1484
gEl 1102 6V 1# 9sed — penoiddy O30 | L'LL d3al Z 9seyd - 109[01d uoneinbyuodal pue 6Y
uoisuedxe JOPLIOD OSOISIA OYOUBY-EJOUOL

pue 0s0isiA oyouey-doo YHON-ecUo L

0€Z agL palid 1OA 10N 030 | agL Sdv aull A 0EZ 8SL-BOONA oLy
o€z aal €ppyofuoisioaq — peroxddy 930 | £ Sdv aull A\l 08¢ Aemedey-Buimisspn 86Y
02 adl GreL-niBadood — peroiddy 030 | LI Sdv auIl AN 0€Z [0S |3-Bumisom 16V
0£z adal PoIId1BAION D30 | S€ adinm 1381014 BUIT A 0EZ IMEUON-UOHISAM 96Y
0gZ aat POIId BAIGN O30 | €1 dus Z# eUl| A OEg UejueS-aualsiapuny L czd
0z aal peld 1IBAION O30 | 02 VAdMOS VdYM 3Ul| A 0EZ va3-oNdWI-Hoel L 1SaL 88V
0€C asi polid 1TeA 10N 039 | Q9L Sdv 3u1 /vl 05z eAavong-1 L.S1-RelleA ung 18V
0€Z aal Pold1I8A1ON O30 | adal Sdv 3ulj AY 0g¢ V1S1-01S1-A8)eA ung o8V
0£2Z aat 05802# Uoisioaq — paaoiddy 53D | agl Sdv Bui| /v 0cc uebion-Asfie A ung cgv
02 asl pald IBAION O30 | 6¢ dusS | ounl A O£z Uepher) eiming-jioud-bur JeAls €8V
0cz aaL PoIId1OAION OFD | S0 S a1 /vt 0ce Jouadns/Buiumoig-Bury 1OAIIS Z8v
0€Z aal Oz ose] - parciddy 030 | 8¢ d4s Ul A 0EZ PUILMOIG-BUI JOAIIS ey
02 aal Peld 1A 10N O30 | 8E dddS ‘'VadMOS BUI| AN 052 GO3-8s0y Biues 08Y
otz aal POl 1IPAON O30 | 8 DLMS SUr Al 052 25D O} [9|jey ues 1zd
0£Z agat 66000# PUe | G6°0 dys Ul u-doo AY 0€Z LLSY 6.V

16.6G# suoisoe( - pasoiddy 930




0107 °LZ 4290190 0700-60-400000-H < ON 32yo0d

suquyxs 6107-0107 A0f 1udIssaSSY UOISSIUSUDAL, |PIUUBIG IXIS

SLL 4 Pall4 1IBAION O30 | €2 J1MS uonediofled | #NouD ue|d [euiwis ] saiyL ed

GLL ¥102 Zyl# osed — panolddy D30 | 6 O1MS auj| Al G1 | [enue Ueg-uspAeH/aydedy oeY

GLl zZ1oz LLL# oseg — paroiddy 030 | 09 IDUNOSINN sojeboN 7]
0} aul) uoissiuIsue AY GL 1 Bunsixa spesbdn

Gl Loz pelid IBAION OAD | LLEL O1MS epesbdn 1LY
aurt AY G| sjuiod 991y -de | ouepues

Sl Loz painbay 1oN 030 | Z°0 D1MS ape.bdn 8ur] AY G1 | euelepy-de} euesey Gy

Sl 1102 PalII41IBAION O30 | 82 OLIMS apetbdn zZw
aur A 11 del ouepueg-AsjleA RIAY

GLL o102 ZGl# esed —panoxddy D30 | 92 21MS aull A G1 1 UIBJUNOI YoB[g dVO-BIoUSIEA oy

GlLl 0102 ZSL# @sed ~ peaouddy 93D | 61 J1MS auIf A 11 jeussiey-sfepAwol ] 1Y

Gl 0102 6 1# 8sed — paroidde O30 | 2°¢ D1MS doo7 yyoN o} osenbes LY

GiL oLoz 6vL# @sed —panoiddy 03D | L D1MS aull AY G1 | ejepAuioy L-eysineN ay

Gl 0102 Pali4 1ISAION D30 | 628 D1MS apeiBdn aur] A GL L AS|leA BIAY-BURIEI ev

Sl 0102 ZGL# ose) —~ panouddy 93D | 9°0 O1MS | ouepues J1MS 0} U-doo} aull AY GLL dvD v

8¢cl asl PS4 1IBAION D30 | 2 dai aul A 8E 1 UCIBUIAI-IEd UZ8 L VN-IEA vzd

8cl as.L gt ose) - parociddy 030 | zz d3al auj] AY g¢1 doo £6Y
1Seg-IeA PAUL - € Sseyd - dooT jsea-|leA

gel 1102 Pl 1IBAION O30 | t2 d3l Bull AY 8E | UOWBSOY ~ WelsAS d3L zea

gcl adl painbay 10N 030 | §°¢ d3l au| Ly
A 8L AlID ung (sunyn4)-0sosiA oyouey

g€l Qal 99# 8se] - peAolddy 030 | 6 d3aL UNDUID pUZ 188N puZz-uoibuinly 19v
- ¢ aseyd - Joeloid doo 1se3-uoiBuiny
8¢l 6102 Pslid 18A 10N 030 dal € 8SBld - aur] AIgEL YINOS
- uoslAry - eulpsy - Jaouads - SleAPIN

8€EL 8102 Pali4 18A1ION DD | €1 dal Z 9seuyd - suolelsans ANgE L BUIPa oV
‘uoayyfey ‘Jeosusdg aunny Y)m JINdJI0
/1 8EL BIBAPIA — UINOS JO UOKIBULODIBU|

gclL 1102 Pall41BAION 03D | 9°¢ daL aull A g€ Bu] }Se3-0A0I9) obuBIO k]

8¢cl 910z peli419AION 23D | L9l daL “ANBEL UONBISaNS Yinos 8pvY
— UOHRISaNS BUOI0D — UoNeISANS UolBuIAd|

8€l o102 Pall4 1IAION O30 | 2 d3l aull AY 8¢ Uoson | -Wepjuy-ouaD |18d 8g

8¢l 5102 PRId1IBAION D30 | 22 d3l uoneIsans AY 8¢ BUBIBIN 1njny ypm AY vV
g¢ L doo UUON — BJIOHO ] JO UORIaULIodISIU}

8cl 5102 PolId 1IBAION O30 | S'F2 d3l "uonejsqns efueleN aininy ahv
Joj de) sull AMGE L OSOISIA Oyouey - EJIOHOL




0107 "LT 4290120 0200-60-A00000-H - "°N 124200

snquyxyg 6107-010Z A0f 1uduissasSy HoISSnsuDA], [oiuudlg Hias
gli/oee agt POI41PAION D3O | O JLMS uonesgng 2s0 cig
Gl QgL 1L1#9eSeD - paroiddy OH0 | 0 ADHNOSINN uojsuedxs uoneisqns AN Gl L BIOUSIEA gev
GLL agLr Palld IBAION O30 | 9€ OLIMS apelbdn aurl A 11 Jeuyduey 0} ouejued 614
SiL aslL Palld 1IBAION D30 | 540 dds U-dooT uolielS AN 1) UepAeH meN 69V
SLt 8102 peinbay JON O30 | O oLMS $j00y 21nidld 0] Ul-doo 8ur] AY 6L} dVO oLg
Sl GLoe paunbey JONO3D | O O1lMS BYSINEN od
0} udooT sur] AY GLI siuopy 0} oenfes
Sl 102 Pajid 1I9A JION O30 | 61 J1MS uonedionied ¢ 1NoNQ ue|d [euils | salyi G4
Skl 14204 POl 1ISAION O30 | 1€ : O1MS uopedpnied g IndJl) ue|d jeultuss | eaiyl ya




0107 “LT 4290120
siquyxd

0Z00-60-A00000-H - ON 12420
6107-0107 0f 12wssoSSy uOISSIWSUDAY, [DRuUBIg 11X

0ge adal pajid @A JON 930 | adl Sdv aull AY 06z oAeyong-L L S1-ASIBA UNS 18Y
0ez adl Pelid1IBA JON 030 | @al Sdv aul /o 0€2 L1S1-0LSL-AslleA ung oY
0ce aat 0G80.# Uoisioaq — penoiddy 530 | dgl Sdv aull AY 0£Z UeBIo-AelleA ung Ggv
0ez agal §28.0# Uoispaq) — paroiddy O30 | 21 Sdv | 2 # 84l /ol 0EC USe AqL-ZSL-AslfeA wied VI
0£Z aal pelld 1BAION 03D | dgal Sdv BUI AI0EZ 19ejeY ues — (e .18
0ee agl 09620# uoisioa() — paroiddy 930 | G670 Sdv aUl| /1 0€2 Epued-7S1 J0 ul-doo eqolor 89V
008 9102 0680 UoisoeQ — paaoiddy O30 | a4l aomvo auy A 00G ueBlo-AslieA ung 6vvY
‘d¥S ‘Sdv
0£Z 5102 gzeloftpue | 2L Sdv aull /1 0€2 USBA AQIUL-ZSL-ASIIBA WiEd crv
919994 suoisiaQ - paroiddy O30
0€2 7102 gel# esed —palid 0A0 | 9 Zd3 ‘sdv SUI [ 0ET [BHUSD [euld-8ouepuns LY
0€Z yL02 828.0# uoisipaQ — panoiddy 930 | 61 Sdv SUll A 0E€ - UseM AqiuL-AsfeA ung ovyY
005 yiL02 1210Z# uoisioaq — peaoiddy 030 | 0L aainm Bl 2# Y 00S El19 YUHON-GNH apIaA oled oY
‘ail ‘dYs ‘Sdv
0€e 7102 800z U1 palid 8q oL | Gl Sdv aul /M 06T 8S.L-BNIO ULON aev
0gz ¥102 1PO69# PUB £81.69# '16289% | |C dyS sdv A\ 062 [enua) |euld-uised Hesaq zevy
‘£60894# Suoisiosq — peaoiddy O30
008 ¥102 £0089#% Uoisioaq — paaoiddy 93D | 82 aomvo BUIl A 00 A8lleA ung-Auejaq 1ev
‘dYS ‘'sdv
0ee €102 paanbey 10N | S6°0 Sdv aul A 92v
0£Z opuels) esep-osenbes Jo ur-doo ZLS1
00S €10z pannbaxd 10N O30 | 0 Sdv 308 109l01d 8pelbdn GZv
sonoede) seuag A 005 opelopI-idosusoiy
Ghe €102 pelnbay 10N D70 | §6°0 Sdv aull AY GYE vey
sead aloeuuld-e(ioyD jo ul-dooT [eZ1ezey
00S 2102 £0089#% Uoisioaq — peaoiddy 930 | Sb Sdv aulj AN00S SpJeA ofed — Auejeq zd
gve zLoe paanbay 10N 930 | S6°0 Sdv snq \VGYE Helsbeld 6LY
S$,LIBISOAN J& UOfoauU0dIB| AY 69/GVE
0ge 0102 £YE60# Uoispaq — peaolddy 030 | L2 Sdv aul| A% 0S¢ Mead ejoeuuld oY
-ysepn Jeneos-Aeny-Aemasey-uebIop
008 0102 £YE60# UoisaQ — paaoiddy O30 | 92 dds ‘'Sdv Uil A 00S dBdd 8joeuuld-uebiop v
(AM) JROA smejg bupig/Bumiuiied | (w) sjuedjojied uopndiasaq al
abejjon yibue joeloid

Arewroimg 10001 991AISS 9Yqid CUOZLIY — TT NQIIXH




0107 LT 429010
spqYxq

0700-60-00000-T **ON 124200
6102-0T07 A0f JusUISSISSY HOISSIUSUDL], [PIUUBLG 1S

0ee asl pelid IBAJON O30 | @8l Sdv aull AY 0£T §S1-209NA LoLY
0€e adL €.ppofuoisioag — paroiddy 030 | L Sdv aull AX 0€Z Aemaoey-Bumisapm 86Y
0ez agL SpEL-NMexooq — peaoiddy D30 | L1 Sdv aull Al 0EZ [0S |3-Bumisap 16Y




0107 LT 4290190
snquxy

0700-60-C00000-T "oN ¥2¥o0d
6107-0107 A0f JUdMSSISSY UOISSTUISUDLL, [D1UUIG Y1XIS

0€Z adlL 694 9seD - peaosddy D30 | A4l dds aull A 0£¢ mopueig-iesd ejoeuuld SLY
Gl adl Palid BAION D30 | S0 d4ds uirdoo uonels AY G4 uspAeH maN 69v
00§ adl vz 13 oseD — panoiddy 930 | LS a3 ‘ea3 aulj Z# M 00G 1S9/ euld - edwedesseH yov
‘203 '0LMS
‘dal ‘dus
0€e aal. peld1BAION O30 | @gl dys aun Al 0E¢ LZSy-nesould 9GY
005 agl pal18A 10N D30 | Qdl dus 00 02SH — 19ay Z19
005 0202 peld1I8A 10N 030 | @al dys aull AM0QS Z# 19aY — [ehua) (euld 1a
0€2 8102 1Pl Z# uoisioag — peroiddy D30 | 02 dds Z8& M 022 (21.5¥9) Apoop-{vzsy) [eay ]
({4 1102 1¥¥ L4 uoIsideq — paaoiddy 3D | 02 dys 1# M 0gg (Z1.S9) Apoon-(vZSy) 1edv LoY
005 910z 0580/ uoisieg — peaoiddy D30 | a@dl aoMY?D aull /i 005 ueBion-AelieA ung 6vv
‘dys ‘'sdv
sve/oszicLL | v102 pelid19AION D30 | a4l dys uoRejsqans [IIH ulBlUNo4-9zsy 6EY
005 v102 16269# pue £6089¢# suoiseq | 0g ¥a3 ‘ea3 aull AY 00§ Bulumolg 8EY
- 9z 1# 9se) - parolddy D30 2a3 'OLMS | -leay - ydiopuey — [enuad [euld-ISSM feuld
‘dal ‘dys
00S y10¢ PAI31BAION D30 | OF BIZUNS "dYS aul Al 00G BNOHO ) -e)jue) |euld 18V
‘OLMS ‘daL
00S ¥10Z 1Z10/# uoisoe — paroiddy D30 | OLL aadinm aul| z# A 00G BlID UHON-aNH 8pIaA oed oev
‘all ‘dys ‘Sdv
o€z vi0Z L¥960# PUB £3169# '1.6289#% | 12 dys ‘sdv A 0€2 [BeNus) feuld-uiseg 1asaq eV
‘£6089# suoisad — paroiddy 530
005 ¥102 £9089# uoisioad — panoiddy D30 | 82 aomMvd aull AY 00§ Ae|leA uns-Aueieq Lev
‘S ‘Sdv
00S €102 paild 1A 10N 030 | 005 19S1 1080014 BIZUNS Zv
‘#8YS ‘d03 ‘dal
‘dYS ‘OdMS
0€z 10z 162694 pue | 0¢ dds ZZSu/Rale 1se8YIN0S-inos [euld Iy
£60894# suoisiad - peroiddy 93D
0€e L0z gz1# oseD — paroiddy D30 | a4l S aul| AI0EZ ydiopuey - [eqy — nesoulq 18
005 002 CYE69# uoispeq — paaoiddy D30 | 92 ddS ‘Sdv aul] A3 006 Sead o|seullid-uebio vy
r¥) TEOA smejs bupis/Bupiuiiag | (1W) sued|deg uopdyuoseq ai
abe)joA yybuan 109foad

Arewruing 309f01 IOATY I[ES — €T HAMXH




0107 ‘LT 42900 0200-60-G00000-T < "ON 124200

ST 61 07-010Z x@\. JUIUISSISS &&h&Eu&d&H Na.s:mw.@ yixis
0£T ad.L pell4 IBAION D30 | €L dus Z# oull /| OET UBJUBS-OUO)SISpUNY L €24
0ce asdlL poli4 I8AION D30 | G€ duS | Ul AY 0€Z USPAeH ainind-[loud-Buiy JOAIS £8v
0€e agal palId IBAION 230 | G0 dus an A 0€g Jouedng/Buumoig-Bury Jenls z8vY
0€2 adL 0c# ese) - paaoiddy 930 | 8€ dys aull A% 0£2 Buumoig-Bury Jeails 18Y
005 adl pelid1BAION O30 | QgL dds /VI00S Opeucio) — 0ZSY oza
0€Z agl 66000# Pue | G6°0 dys auy ui-doo AY 0€2 LLSY 6LY

1626G# suoisioa( - paroiddy 930
0ge agalL pasinbsy JoN 030 | 21 dus 8l AY 0EZ 119qJ00-5100Y 8LV
0e2 agal PRI IBAION DT | 6 dds aul| AY 0€Z Bulumoig-sieboy LY




0107 ‘LT 4290120 0200-60-A00000-H < "ON 124200

snqnixy 610Z-010 A0S 1uDUISSISSY UOISSIUSUDAL, 1D1UUDIG HIXIS

0€2 aay pafd @A JON D30 | 02 VAdMOS ‘VdvYM aull A 0S¢ ¥A3-eadw3-yoelL IsaL 88V

0€Z agl Palid1BAION O30 | 8E HddS ‘VAdMOS aull A 0€Z SAT-esoy elues 08vY

0gz adaL PalId1BAION D30 | 9 UddS VadMOS | z# oull A 0E¢ Iseayiou sl g uolleisqns X
anng — (yinog [euld) jeued feuld

0ce adL PaIdIBAION DD | 9 HddS 'VadMOIS 14 oul] A 0EZ 1seaUHoU Sa|jw g uoleIsans €LY
aming — (ynosg [euld) fenus) [eud

0€T aa.l palid18AION 030 | 8t UddS VadmMos | aul A ogz (fenued feuld) Yinog leuld-6a3 8gvY

0€2 asL PalId IBAION 230 | 82 UddS ‘VadMOS aull A 0EZ BUBIBAFGQT 16V

() ITETN smejg bupis/Bupiuueg | (1) sjuedpiped uopduoasag ai

obejjoA ypbus 108foid

Arewrung 1oLnSI(] JoM0d PUR 19Je M\ ZNL) BjueS — T NqMXH




0107 LT 129010 0Z00-60-A00000-H <ON 12320

snquyxg 6102-0102 40f 1uDMSSaSSY UOISSIUISUDAT, [DIUUDIG YIXIS
0ge aai polId IBAION DD | T J1MS aul A OEZ 2SO 03 Jauyane) 918
00S asl ¥Zli osed — parolddy 930 | LS ¥a3 ‘ea3 Ul Z# A% 00S 1S9M [eUld - dweAesseH rov
‘233 '0IMS
‘dal ‘dus
GLL/OEZ agl PolI418AION D30 | 0 OLMS uoneIsans zso cLg
Gl 810z pasnbay JoN O30 | 0 OLMS j00Y ainpid 0} u-doo aur AY GLL dvD oLg
oee 2102 Pelld 1BA 0N 030 | 189 O1MS epeibdn aur] AX 0£2 [1eUdlg 0} ployayng 6d
0€2 9102 PelId1PAION O30 | 91 DLMS aull AY 0£Z PleiHenng-sudedy Jo speibdn oSV
Sl G102 pasnbsy JON O30 | 0 DIMS eysiAeN 99
0] ut-doo aur AM GL 1 Sluopy 0} orenbes
Gl ¥10Z Palld I9A ION O30 | 61 21MS uonedioited ¢ ¥NdIID ueid euluual asuy) sd
SLL v102 pa|I4 IBAION 530 | IE OLMS uonedipied Z InoiiD Uejd [eujuus ) sauy L va
Ll vL0Z PeIJIBAION 03D | €2 JLMS uopedionied 1 JNOIID ue|d [eulus ] 8aiyl td
005 A 162601 Pue £6089¢# suoispeq | og ¥a3 ‘'ea3 aull AY 005 Bulumorg 8eY
- 9Z}# 9seQ - paroiddy 93D ‘Za3 ‘DLMS | -leqy - ydiopuey — [enua) feuld-1Se [euld
‘d3lL ‘'dus
00S v102 pelid4 I8AION 030 | oF BIZUNS ‘dYS aull A4 00S BNjoHO | -{ejuad [euld eV
‘OLMS ‘d3al
GiL ¥102 Zvi# 8sed —panoiddy 030 | G'v OLMS aull AY GL| [enue ueg-uspAeH/ayoedy 0evY
GLl 1102 PaNd WBAION OID | LLEL O1MS speibdn LY
aurT AY GL1 siulod asayL-de] oliepueg
Sl Loz painbay JoN 030 | 20 OLMS epeibdn eurl A GL | eueley-de | euesep Sl
GLL 1102 pald 1A ION D930 | 82 21IMS epeJbdn AN
sur] AV GL L de) opepues-As|leA BIAY
Gl 0102 ZG1# 9sed —panouddy 030 | 92 OLMS aull AY G| 1 UIRJUNOW YoBjE dYD-EIOUS[EA oy
Sl 0102 ZG1# 9sed — panoiddy D30 | 61 D1IMS aull A G| oxeussjiey-ejepAuIoy L 8Y
gLl 010z 6i71# 9seD — panoidde D30 | 2'¢ DIMS doo YION 0} orenbeg v
GLl 010z 6rl#eseD —panouddy 03D | £ JIMS aull AY G1 | 81epAuloy ) -eysineN ov
Sl 0L0z PolId IBAION 03D | 628 J1MS apeibdn aur] AX 1| AajieA elay-eueley ]
Sl 010z ZG 14 @se — panouddy O30 | 90 O1MS | ouepues J1MS 0} ui-dooj aufj A G11 dvd A
() lea ) smejs bupis/bumiuiad | (1w) sjued|ojed uonduasag al
abejjoa ybuan 190lod

Arewnung 193f01g 9A1R10d00)) UOISSTUSURL], ISOMUINOS — T NQIXH




0107 LT 429010

0Z00-60-T00000-H "ON 12420Qq

snquyxa 6102-010Z 40f 1 W uoISSHuSUDLJ, [UHUBLg YIXIS
SvE agl Pald 1A 10N O30 | ¥ d3L ‘OLMS aur gza
A SPE HNoAD-21gnod IIEA ) J91SSYOUIM
02 adl PAIId1I9AION D30 | 8 J1MS BUr] AY 0EZ ¢SO O} [9ejey] Ues 1zd
Gl adl PalI4 1IPAION O30 | 9¢ DLMS | epesbdn eur] AY G| JeuLope] o) ouejued 618




010T ‘LT 4290100
snquxg

0200-60-00000-F 0N 12420
6102-0107 40f 14oUISSISSY UOISSTUISUDLL [DIUUDIE YIS

(414 GLoe PaI41IBAION DD | L1 d3al Ul /Y GPE UOJDUIAL| — IIEA PAS |
gel g102 Psli4318AION D30 | 22 d3al sull AY 8€| BUBIBA-BNOUO] - | oV
aseyd - 199{01d doo YLON-BUBIEN-BHIOUO )
g€l 5102 PelI18AION O30 | §'VC dat uonessqns efueseN amny (144
Joj dey AY 8¢ | OSOISIA CUSUEY BUIOHOL
8€cL S102 PalId 1IBAION O30 | S'VI d3l aul AY 8¢l £slleA usain-lueH-uInos v
gel slog Palid1I8A 10N 230 | 6°01 d3al aul| AY 8| UOSONI-PSIN YN—OUm-UOoIBUIAY| r4a
00s 102 L6269# Pue £60894# suotsioeq | 0G yQa3x ‘ea3a aull AX 00S Butumoig 8evY
- 9Z14# 9seQ - paaolddy 930 ‘2d3 'OLMS | -1Pay - ydjopuey — [enuaQ [eUld-ISI [euld
‘dal ‘dys
00S 102 P8lI41I8A 10N 23D | OF eIZuUnS ‘dys aull AY 00§ ejliouoL-fenua) euld Lev
‘OLMS ‘dalL
gel yLoe PB4 IBAION O30 | V'S daL | aul AY 8EL OMlIIY-BA0IS abueIO-BpEUED BT 1254
gcl €Loe g# 9seD - panosddy O30 | 0 d3alL aull AY 8¢ dooT Jse3-spaqoy 6cvy
10 de | uosiireH - i aseyd - doo 1se3-jieA
00S €102 P3lld 1A JON O30 | 00S 1981 joelold elzung yXA 4
‘IBUS ‘do3 'daL
‘d¥S 'DdMS
8cL €102 peunbey IoN 230 | 8 d3l suoljeisgns [ueg ozv
-yos0keln 10y de| AY 8¢l JepAus-iseaylioN
gelL €102 PalI4 1IBAION O30 | 02 d3alL aull AY geL uinbeor ueg A 4
(aumn4)-1eouadsg (anin)-ofeApIN puex3
8el rANor4 Palid IBAION OO | 1 d3lL aul AY 8€1 UMOJUMO@G-uoson| Lev
gct rANIA ¥8# 9seQ - paaouddy 930 | v d3L leang (1144
(asnnd)-youey eoue woly aul AY gSL
pusixy - g 8seyd - HvI1O [eang-uinog
8tl 1102 PaII4 1BA JION 03D | 8L d3L uoisuedx3 JopLIo) - € aseyd - sLY
199014 0SOISIA Oyouey-dooT YLON-EHOMOL
gel 1102 Palld 1IBAION D30 | SV d3l aull AY 8| uosan-eljad ssonea 14A
gcl oloe 6V1# osed —panouddy O30 | LLL dalL T 8seyd - 19eloid uoljeinbyucsss pue 6v
uoIsuedxa JOpLI0D 0SOJSIA OYOUBH-BIOMOL
pue 0sojsIA oyouey-doo YHON-BNONO ]
(A1) 1B\ smels bupig/bupiuied | (1w) sjued|ojued uopduasaqg al
abe)jon yibuo yoofoid

Kreuruung 193[01J I9M0J 9109 UOSON], — 9T NQIUXH




010T °LT 4290190
squxy

0200-60-d00000- -"ON 2y20d
6107-0107 AOf 1MDUISSISS UOISSTUSUDAT, [DIUUSIT WIXIS

Gve agl pelld 1A ION O30 | oF daL S# PUB Z# dUI| AY GYE IEA-I9)SBUSUIM 0oLy

Sve agL PdIBAION OIAD | LY daL "DIMS aun 5zg
/A GPE Inodig-ejgnoq JIeA 0} J9ISBUIIA

Sve gat Gl# seD - paroddy 930 | 811 d3aL No1D PUZ - SUI| AY GVE YINOS-Buiinsam 66Y

8cl as.t Pel418AION DD | ¢ d3aL auy AV 8E1 UCIBUIA-HEd UdD L YN-IteA ¥eq

Sve adr peanbay 10N 030 | vl EETE JINOJI3 PUZ - BUIL AY G¥E UINOS-|IBA v6Y

8¢l asl 8# osed - parouddy 030 | 22 d3L Ul A 861 doo <6V
1se3-|leA PAYL - € seud - dooT iseg-lleA

005 aaL gz# ose) - panoiddy O30 | 08 daL aul A 00S JeISeUdUIA-BHIOHO L Z6Y

Gve adl PaIId1IBAION 03D | 0 d3l auyj rep-doon 16Y
1583 - € 9sBUd - 199l01d AY GFE HIBA-EHIOLO L,

Sve agaL 0G# ose) - peaoiddy D30 | 89 daL aull A GPE UINOS-ENIOHO L 06V

Sve asal Palid18A 10N 030 | 09 d3ai aul AY Gi€ dooT YUON ejjoHoL 68v

8El ad.. Pald IBAION 030 | 2 d3al aull A3 8E) JUOWSSOY — WISAS dIL zza

SYe asl Pelid1I8A 10N 03D | OLL d3al N2 78v
puZ - sull AY GPE Ssjusi-elnebulds

8¢cl aal pesnbey JON DD | 6°€ d3aL auy| 9Ly
AN 8EL AlID ung (84mn4)-0s0ISIA oyouey

8¢gl aalL 9g# oseD - paroiddy 530 | 6 dal 1N2JID pUZ 18ang puzz-uoibuInl] lov
- ¢ aseld - 100lo1d doo 3seg-uojbuiny

Gve adlL paid A 10N O30 | 91 daL aull AY GYE UINOS — UOIBUIAY clLg

SPE adl gLl#8seg—dnoio | 0 amog ‘daL uoneISanS MO[IIAA NIy YIm aull AISHE via
19MOd ulaysamyinog Aq pauieigo 539 J9]1SBUIUIAN-99]US3IL) JO LONoBUL0DIBIU}

SvE asi 1L1# @se] - panoiddy D30 | 09 304NOSINN auIll A GYE 99V
‘dalL Aemajes) ainnj-yinoSs- aulj UOOBULI0DIBIU|

00S aqai vZ1# esed — panorddy 030 | 16 ¥a3 ‘ea3 oull Z# A% 00G 159AA [euld - edwielesse oV

‘2a3 '01ms
‘dal ‘dys

Sve aal LL1#eseD - paroiddy 030 | 2 EETH aull AY GYE PEPIONIoeIT 65v
op ojelopa uolsiLIoD-Aemales) amning

8ElL 810z paiid IBAION 030 | €1 dal aull AY 8EL oV
YINOS-UcaY)ABY-BUIPOIN-1ooUadS-0ieAPIN

8€l 1102 pelId18AION 930 | 9°¢ EET oull AVl 8E1 Bu| Jse3-eA019 abuelIO k7]

8cL 0102 PSlId1IBAION DD | LOL EET aull A 8€1 YINOS-BUOIOD vy
-uolBUIAL| - | 8seld - }08[0id Uynog-uoibui|

gcl 910z Pelld ®AIONDID | 2 daL aulf AY g€ oSO -WEPjUY-0L8D |80 89




0200-60-T00000-H - "ON 12470
6107-0107 A0f 1aUISSISSY UOISSTUSUDLL [DIUUDIg YIXIS

010Z °LT 4290100
snquyxa

Gl agsy LLL#@sed - pasoiddy D30 | 0 IDHNOSINN uoisuedxe LONBISANS AY G| L BIOUSBA G6Y

gelL/GLL asl LL1#ese) - panoiddy O30 | € 3D0UNOSINN (erouajep oLY
— femelen)) z# oul| uoissiwsuel ) sajeboN

Gve agl LL1#8Se) - paroiddy 030 | 09 39YNOSINA aull AY GYE 99v
‘g3l Aemajes aininj-yInos- eul] UOROSUUODIOIU

oez QgL P4 1BAION O30 | 02 IDUNOSINN aull AY OEZ IIIN J01ed1sn 9V
-00JUoD9 - afoid AY 0€Z ASIIEA USPIOD

8CLISYE aaL LLL# seg - panouddy 030 | 09 304N0SINN suonejsqns ooy
M 8EL/SPE J0 A GLL/GYE AemaleD

0€2 910z pajiy 19K Jou jsenbas uoisuax 930 | OF JOUNOSINN aul Al 0E€Z NSeAeH UBON-YIMLD LY

‘gg# ese) - papuex3/psrciddy 030

8€El 102 Palld A ION O30 | 01 JOUNOSINN aul| A 8E| EjlouoS-Aemeles £ev

Sl cLoz 1L 9seD — peacddy 030 | 09 309NOSINA so[eBoN zeY
01 aul uossiwsues A G| | Bunsixe speibdn

69/G¥€ 0102 peanbey 10N 030 | 0 JOUNOSINN uoNEISaNS SIIIH BHUM LY

(A) 1898 smejg bupis/bumiiad | (1w) sjuedioiued uonduasag at

abejjoa yibuan ‘ 108foid

Arewrmg 100{01g SHI0S[H SN ~ LT NAMYXE




010Z ‘LT 4290120
snquxy

0Z00-60-A00000-H < "°N 12420d

610Z-0107 A0S 11aWSSISSY UOISSIUSUDL L, [DIUUDIE YIXIS'

eo

ewid

redeaep

$3UJ7 UOISSILUSUE)), BAOqY PUB AYGH =~
J0ppI0) (EUONEN Ry 1SeAUNOS [3 333

aseny

eary uonsabuod (e

pueBer

eleqieg ejueg

dsjqo sin ueg

37
sbu, Z131u0p

qusaiy

deg\ 10pLio) DIIAN — 8T NAXH




0107 °LZ 4290120
snquyxy

0200-60-Q00000-T **ON 12420Q
6102-010Z 40f 14aWSSISSY UOISSTUISUDAL, [D1UUDI Y1XIS.

TTTTEEEETaed e

i roarodas noweIWGNVHL |

"INITHLMNES ANz = « = « =

.
ANCHE BN0L WY sueencansanns
bt 14 AN0ET
A0S == o = s = AACEE
AA00S
snguinjon syoedy

usnos
ey ll|l l-l.l“ I-I “ll

ofijepIH
uony
**0l8 'seuoz uenedl ‘'seaie
Apnis ssauIsp|IM 'S}SBI0) ON o

jorenBes 1\
8791nossl ,
jeulayloeb pue 1ejos JUS||SoXT »

wisishs AN sonss|
Gpe BUNSIXe YlIM S}08UU02ISIU| Buinies peoj pue Aljqele]

uum sepiin jeuoibed sdisH
SI8U]o pue "Yd YA 'OLMS

1oeduw
Buziwuiw ‘AMOY peoljiey
pauopuedge s|g|jeled sinoy »

31 uum Apnis jurof jopesy e
pue| Sies yosuemoq uoson Buiajos
Pue[eispsd %G8 UBL} IOl » 10} sueaW JusIdLe ‘18I @
ayoedy-uoyy ayoedy-oienbes uisysep
ating M3anN

FAVOdN

pspuedxs Buisg eluioed
olul gny wioy Auoede?) »
uojsuedxs msu
u; sjedioued pue Ayoeded
Bunsixe esnh o] jeRuUS}Od *
any
Buipe; jesusd 5 eale o8|
XIUSOUd OJUI WBISAS AM 00G *
apJap ojed —olenbes
NOLLVdIOILYMYd
B ITNAIHISHILNNOD

aullyinog syl

100[01d UOTSSTUSUBL], SUIYINOS — 67 NTYXH



0107 °LZ 4290190
SnqyxXyq

0200-60-T00000-T **ON 12320
6102-010C 40f 1aUSSISSY UOISSTUSUDAL, [DIUUDI YIS

SEY |euoneN ‘RIS3 ' MI9LL ‘SHeld :582Inog 5
i s e e p—— # SYINLYVL ADYIANI N
lseaiysoInosay ¥ senp Jofey @ e Z I Z < 310
osy 09¢ orz ozl 09 q
puaban —— g | vy
sexe] B :
. /
—_. L~
o //l\,\
uosan .r., ; Ny
y / ‘:/y o
021Xe N maN cun @
250y £l 4 ./\/// 2 B
] t xjuaoyd! g b obaiq —W\m§
T B I
anbJan , :n_\< s RRH e _..Eor.. |
;.\. " b JJEASOEA | ,,:w \H
, a4 eiueg e -9 i) :&A‘”
’ ~ - e e b
N/ —— a 4 ,-
BUOZIlY \.W_hm A
aopjdiayiciy "
¥ ) 1
» g
sebap sef
P BlUulojli|eD
’ \r\\
opelojoD
i epeASN
| g FEYLLY: N\ \
- 4 - A

our] uBal) o BJULS — O NqIYXT



0107 ‘LT 4290120
siqryxy

0200-60-A00000-H <*ON 12200
610Z-0102 A0/ 1us1iSSISSY UOISSTUSUDA [DIUUDIE 1IXIS

|-E61110eC DIOLAYL

MO EDB
‘ JBAlY
' 10]SE]

{(smqo
FHREL
'SP OEg)
EUOZLLY

5JaUI0D
Ino4

MO0 2Z¢
auIpElg

MO G Le
24 EJUES
MO 9L
jpalold x| ofeaeN -~
OJ1IXa) MoN
(MO 96L-L'9l)
suonaalul
128io1d
A3 [EjUD10d

MG L0
1HAS

‘aseidiney
‘opexo(] )
AIfEA
opelop[y

19ADOH

MO MO .,.TJTTU
pox 0g ‘wmy AveH)

! ofeaey]
JAydaz “Tom ‘seSay

TN

MO OE
yoouiyn
UoA

MO 90}
J3AIY 1O 1SOMI

MO OE
ssa1dx]

Auog

(Peajy ‘TEnOmOARY

MO ¥0
AN 0EC
S19A3(] — yedues]

MO OEG |
dINS "2ur] NO

{50
‘amAzony A ‘ofin
Aajre fenaday
81943 (] 'OJEERPY)
ERUOIIE)
WSANOS

(‘'sund
‘dep u3q) MO G'L
v
006 - EISIA OYIoUEY 0}
aoE|dIaNIEN YT O Al
{suellielS) MO G}
apeibdn usain) pBIN
5120101d SABUISIY Od 1D PRY

(M9 09-0¢)

SIEMEIPLIIM

Paloig
A3 [Euajod

sjoalold pesodold pue Alloeden Bunsixg

Asjjep opeiop|3

yeid

dnoxp Apmyg Aaf[eA operopld — 1€ NqIUXH



Exhibit 32 — Cochise County Transmission Plan
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Exhibit 35 — Starwood Solar I Project
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APPENDIX A - GUIDING PRINCIPLES FOR DETERMINATION OF SYSTEM
ADEQUACY AND RELIABILITY®

This document serves the dual purpose of providing the guiding principles for Acc Staff determination of

electric system adequacy and reliability in the two areas of transmission and generation.
Transmission

A.R.S §40-360.02E obligates the Arizona Corporation Commission (AcC) to biennially make a
determination of the adequacy and reliability of existing and planned transmission facilities in the state of
Arizona. Current state statutes and ACC rules do not establish the basis upon which such a determination
is to be made. Therefore, acc Staff will use the following guiding principles to make the required

adequacy and reliability determination until otherwise directed by state statutes or AcC rules.

1. Transmission facilities will be evaluated using Western Systems Coordinating Council
(WECC), or its successor’s, Reliability Criteria for System Planning and Minimum
Operating Reliability Criteria.

2. Transmission planning and operating practices traditionally utilized by Arizona electric

utilities will apply when more restrictive than WECC criteria.

3. Compliance with A.C.C. R14-2-1609.B? will be established by analysis of power flow
and transient stability simulation of single contingency outages (n-1) of generating
units, EHv and local transmission lines of greater than 100 kV nominal system
voltage, and associated transformers. Relying on remedial actions such as generator
unit tripping or load shedding for single contingency outages will not be considered

an acceptable means of complying with this rule.
Generation

Pursuant to A.R.S. §40-360.07, the AcC must balance, in the broad public interest, the need for adequate,

economical, and reliable supply of electric power with the desire to minimize the effect on the

! Guiding Principles for Acc Staff Determination of Electric System Adequacy and Reliability: Arizona’s Best
Engineering Practices, Jerry D. Smith, Acc, pre-filed comments for the Gila Bend Power Plant Hearing,
Docket No. E-00000V-00-0106, November 9, 2000

2 R14-2-1609.B refers to the obligation of Utility Distribution Companies to assure that adequate
transmission import capability and distribution system capacity are available to meet the load
requirements of all distribution customers within their service area.
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environment and ecology of the state when considering the siting of a power plant or transmission line.
The laws of physics dictate that generation and transmission facilities are inextricably linked when
considering the reliability of service to consumers. Therefore, it is appropriate that both components must
be considered when siting a power plant. Acc Staff will use the following guiding principles to make the
required adequacy and reliability determination for siting generation until otherwise directed by state
statutes or ACC rules.

The best utility practices historically exhibited in the evolution of Arizona’s generation and transmission
facilities should be continued in order to promote development of a robust energy market. Non-
discriminatory access to transmission and fair and equitable business practices must also be maintained
and the service reliability to which the state is accustomed must not be compromised. Therefore, Staff
support of power plant Certificate of Environmental Compatibility applications will be conditioned as set
forth below.

ACC Staff support of power plant Certificate of Environmental Compatibility applications will be contingent
upon the applicant providing, either in the application or at the hearing, evidence of items 1-3 below:

1. Two or more transmission lines must emanate from each power plant switchyard and
interconnect with the existing transmission system. This plant interconnection must
satisfy the single contingency outage criteria (n-1) without reliance on remedial

action such as generator unit tripping or load shedding.

2. A power plant applicant must provide technical study evidence that sufficient
transmission capacity exists to accommodate the plant and that it will not

compromise the reliable operation of the interconnected transmission system.

3. All plants located inside a transmission import limited zone “must offer” all Electric
Service Providers and Affected Utilities serving load in the constrained load zone, or
their designated Scheduling Coordinators, sufficient energy to meet load

requirements in excess of the transmission import limit.

ACC Staff support of power plant Certificate of Environmental Compatibility applications will further be
contingent upon the Certificate of Environmental Compatibility being conditioned as provided in items 4-6
below:

4, The Certificate of Environmental Compatibility is conditioned upon the plant applicant
submitting to the ACC an interconnection agreement with the transmission provider

with whom they are interconnecting.

Biennial Transmission Assessment for 2010-2019 Guiding Principles
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5. The Certificate of Environmental Compatibility is conditioned upon the plant applicant
becoming a member of WECC, or its successor, and filing a copy of its Wecc Reliability
Criteria Agreement or Reliability Management System ("RMS") Generator Agreement
with the Acc.

6. The Certificate of Environmental Compatibility is conditioned upon the plant applicant
becoming a member of the Southwest Reserve Sharing Group, or its successor,

thereby making its units available for reserve sharing purposes.
Approved by:

(Original Signed by Deborah R. Scott)

~Deborah R. Scott

Director

Utilities Division

This date: (2/8/00)RS/jds:ESAR.doc
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APPENDIX B — HISTORY OF COMMISSION ORDERED STUDIES

Local Area Transmission Import Study Requirements

In the First BTA, Staff identified five load pockets in Arizona that should be monitored for
transmission import constraints: Phoenix, Tucson, Yuma, Mohave County and Santa Cruz County. The
2002 BTA added a sixth area located in Southeastern Arizona (Cochise County). The Cochise County
area was added to the Commission’s areas of concern due to a major blackout of the area in 2001. The
2004 BTA added Pinal County as a local area that needed to be monitored as well. Inclusion of Pinal
County was prompted by the necessity of transmission providers to implement a remedial action scheme
(“RAS") or special protection scheme ("SPS”) for single contingencies with operation of the new Desert

Basin and Sundance power plants and additional gas turbines at Saguaro Power Plant.

Cochise County and Santa Cruz County are served by radial transmission lines that result in
interruption of service to significant numbers of customers for the outage of any one of the radial
transmission lines serving these two counties. A study of the Cochise County Area was documented in
the second BTA. At that time no Commission action was deemed necessary because local transmission
switching capability was sufficient to minimize the outage time for customers. The Fourth BTA granted
Southwest Transmission Cooperative ("SWTC") a time extension until January 2008 to resolve N-1
contingency violations for loss of the Apache to Butterfield or the Butterfield to San Rafael 230 kV line in
its 2015 planning study and to file expansion plans to resolve those issues as part of its 2008-2017 ten

year plan.

Santa Cruz County, on the other hand, is served by a single transmission line. The customer service
and system impacts and risks associated with the loss of a single 115 kV line serving Santa Cruz County
are well chronicled over prior BTA assessments and siting of the Gateway 345 kV transmission project.®
A NEPA environmental impact study has been concluded but federal records of decision and a Presidential
Permit for the new 345 kV transmission line are still pending with federal agencies. Therefore UNSE
installed a 20 MW generator in Nogales in 2004 and plan to upgrade the existing 115 kV line to 138 kV as

interim solutions to ensure the ability to restore service.

TEP was required to file comments by June 30, 2007 to resolve concerns inside neighboring New
Mexico and Western Area Power Administration ("WAPA") facilities identified in its preliminary study
results for 2016.% In addition, technical studies are to be performed and results filed with the

3 ACC Decision #64356
* ACC Decision #69389, March 14, 2007, page 6, section 2.b.iii
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Commission for the Cochise County Area to mitigate extended customer outages that resulted from an N-
1-1 outage in 2007. A subcommittee of the Southern Arizona Transmission Study (“SATS") subregional
planning group has untaken this later task.

The simultaneous import limit ("SIL”) and maximum load serving limits ("MSLC") of each of the
Arizona load pockets is generally established in conjunction with RMR studies. The Commission approved
SIL and MLSC definitions and methodology for performing RMR studies is documented in Appendix C.
Arizona’s subregional planning forums have also been performing a tenth year snapshot study of the
state’s transmission system. Those studies have traditionally considered N-0 and N-1 contingencies and

provide additional information regarding the transmission capability of each local load pocket.

The Third BTA required that future studies also demonstrate compliance with the WECC and NERC
single contingency criteria overlapped with the bulk power system facilities maintenance ("N-1-1") for the
first year of the BTA analysis. Staff agreed with the subregional planning groups to limit the N-1-1
analysis to the tenth year for the 4" BTA. The tenth year N-1-1 assessment now only considers
designated 230 kV and above planned projects as not in service and then N-1 contingencies are
performed. This analysis is more strenuous than the NERC N-1-1 criteria. However, it does determine
the possible system impact of a planned project either not getting built as planned or being delayed
beyond the tenth year of the plan. The 5™ BTA ordered utilities to perform studies to determine how to

achieve the Commission’s “continuity of service” objective for Cochise County and Santa Cruz County.
Reliability Must-Run Study Requirements

Previous BTAs also identified several of the local load pockets in Arizona where the load cannot be
served using a normal economic merit order generation dispatch due to transmission limitations. During
some portions of the year, generation units within the load pocket must be operated out of merit order to
serve a portion of the local load. Such a resource requirement is often referred to as Reliability-Must-Run
("RMR") generation. The RMR power generated from local generation may be more expensive than the
power from outside resources; and may be environmentally less desirable. During RMR conditions,

transmission providers must dispatch RMR generation to relieve the congestion on transmission lines.

The Commission’s generic electric restructuring docket established that existing Arizona transmission
constraints would limit APS’ and TEP’s ability to deliver competitively procured power to less than the
required 50% of Standard Offer Service's load.> The Commission stayed this requirement in its Track B

proceedings. However, each UDC is still obligated to assure that adequate transmission import capability

3 Direct Testimony of Jerry D. Smith and rebuttal testimony of Cary Deise, Docket No. E-00000A-02-0051
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is available to meet the load requirements of all distribution customers within its service area.’ Known
transmission constraints result in APS and TEP being dependent upon local RMR generation to serve their
peak load during certain hours of the year.

In order to provide the Arizona load pockets access to potentially less costly power, the ACC Track A
Decision No. 65154 ordered the Arizona utilities to work with Staff to develop a plan to resolve RMR
concerns, and include the results of such a plan in the 2004 BTA. The same Decision ordered APS and
TEP to file annual RMR study reports with the Commission in concert with their January 31 ten-year plan,
for review prior to implementing any new RMR generation strategies, until the 2004 BTA is issued. The
utilities readily responded and began providing RMR studies in 2003.

The Third BTA Decision No, 65476 approved a collaborative RMR study plan agreed to by all Arizona
transmission providers.” The 2003 RMR study forum included only the transmission providers. In
contrast, since 2004 the RMR process has been open to all interested parties through Arizona’s
subregional study forums. The Fourth BTA required that "RMR studies continue to be performed and
filed with ten year plans in even numbered years for inclusion in future BTA reports and that:

e Future RMR studies provide more transparent information on input data and economic dispatch

assumptions, and

e Arizona utilities collaborate with the Staff to develop and effectively implement more stringent
criteria as appropriate for RMR areas in the 2006 BTA.”

“N-1-1" (Ten-Year Snapshot) Study Requireménts

The N-1-1 study has been included in the set of Commission ordered studies since the 2" BTA. The
objective of the study is to analyze how the participants’ ten year plans perform as whole in a regional
environment and the effect of omitting an individual planned transmission project from the plan. It
assesses the performance of the Arizona system in the 10" year of the ten year planning period covered
by the BTA and examines system performance for all bulk power single contingency (N-1) outage events
in the study area, together with the removal of major planned transmission projects from the expansion
plan, removed one at a time (“N-1-17). It thus provides a “snapshot” of projected system performance in

the final year of the BTA ten year planning period, even if any one of the planned major transmission

§ A.A.C. R14-2-1609.B

’ Appendix C
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projects is delayed. The N-1-1 study has traditionally been performed by the CATS-EHV Subcommittee of
SWAT. As of 2009 and the 6" BTA, the study has aptly been renamed the “Ten-Year Snapshot Study”.

The study has historically focused on the central Arizona region (an area bounded by the Phoenix
Metropolitan area to the north, the Tucson Metropolitan area to the south, the Palo Verde Generating
Station to the west and the Arizona/New Mexico border to the east). However, beginning in 2009, SWAT

expanded the assessment into a statewide review of N-1-1 impacts.

Extreme Contingency Study Requirements

Staff's concerns regarding the adequacy and reliability of the Arizona electric system began in 2000
with the rapid development of new generation projects interconnecting with the Palo Verde Nuclear
Generating Station. These projects all proposed to interconnect at the new Hassayampa 500 kV
switchyard but were not increasing the capacity of the existing transmission lines already connected to
the Palo Verde marketing hub. Large quantities of generation capacity and energy were at risk of being
interrupted or curtailed for single contingency outages or credible outages of multiple lines. In addition
the generation projects were being developed solely for merchant’s commercial interest without
obligations to assure existing generation reserves were sufficient to cover the outage risks the projects

posed.

Therefore the Utilities Division of the Commission developed “Guiding Principles for Determination of
System Adequacy and Reliability” for Staff's use in power plant and transmission line siting cases. The
Commission endorsed this document via its Decision No. 65476 for the Second BTA. Then Condition No.
23 of the CEC was placed on APS and SRP in the Palo Verde to Rudd 500 kV siting case to formally
require a study be performed to properly address the risks associated with interconnection developments
at the Palo Verde Hub resulting in the 3 BTA the adoption of the Palo Verde Hub interconnection

criteria,

“Require all future interconnections proposed at the Palo Verde Hub, either
new generation or new transmission lines, must perform a risk assessment
of the Hub to ascertain to what degree the proposed project mitigates the
pre-existing risks to extreme outage events. This assessment must precede
a project’s application for a CEC with the Commission. The
recommendations of the Palo Verde Risk Assessment report should be

& Appendix A
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Docket — E-00000D-09-0020 October 27, 2010

Appendix B-4




Decision No. X000

followed if a proposed project would otherwise exacerbate the existing risk
at the Hub.” ?

Since the initiation of the Commission’s first BTA process Arizona has experienced several fire
seasons with exposure to loss of multiple lines in a common corridor on forested lands. These events
heightened the Commission’s awareness of the state’s vulnerability to loss of transmission lines in
common corridors. These events were then upstaged by the major 500/230 kV transformer and 230/69
kV fires that occurred at Westwing and Deer Valley in 2004 and the Westwing 500/345 kV transformer
fire in 2006. Therefore the third BTA required that the fourth BTA address and document extreme
contingency outages studied for Arizona’s major generation hubs and major transmission stations
including identification of associated risks and consequences if mitigating infrastructure improvements
were not planned. This extreme contingency study requirement was reinforced further when the
Commission ordered the same requirement for the fifth BTA.

Renewable Energy Transmission Assessment Requirement

In the Fourth BTA, the Commission ordered a Renewable Energy Assessment stating specifically, “in
the next BTA, Commission regulated electric utilities, in consultation with the stakeholders, should
prepare an assessment of ATC for renewable energy and prepare a plan, including a description of the
location, amount and transmission needs of renewable resources in Arizona, to bring available renewable
resources to load.”® This study requirement is focused on exploring transmission delivery obstacles for
renewable resources that may choose to develop within the state, and was intended to assure that
Arizona utilities can successfully comply with the renewable portfolio standards adopted by the
Commission in 2006.

In the Fifth BTA, the Commission significantly expanded the scope of Arizona Renewable
Transmission assessment activities and filing requirements, including determination of an initial set of
Renewable Transmission Projects ("RTPs") as described in detail in Section 3.0 of the 6™ BTA Staff
report. While a separate docket has been opened for this activity, discussion regarding the filings in that
docket have also been included in the workshops for the 6™ BTA, along with an assessment by Staff of
the potential impact of the filed RTPs on Arizona’s REST targets.

% ACC Decision No. 67457, December 14, 2004, page 4, section 7.e
10 ACC Decision No. 69389, March 22, 2007, page 8
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. APPENDIX C - RMR CONDITIONS AND STUDY METHODOLOGY

In the 2002 BTA, Staff proposed that any UDC currently relying on local generation, or foreseeing a
future time period when utilization of local generation may be required to assure reliable service for a
local area, should perform and report the findings of an RMR study as a feature of their Ten-Year Plan
filing with the Commission in January, 2003 and 2004. The 2002 BTA defined a Generic RMR Study Plan

that required utilities to:
1. Déﬁne annual simultaneous import limits (SIL) for each transmission import limited area.
2. Provide a listing of all local generation and associated operational attributes.
3. Define RMR conditions for each year of the Ten-Year Plan.
4. Provide a local generation sensitivity analysis.
5. Identify and study alternative solutions.
6. Perform comparative analysis and present worth analysis of alternative solutions.

‘ RMR conditions, required from RMR studies, are defined in the 2002 BTA and graphically presented in the

following Figure 1.

Figure 1 — RMR Conditions

Local Loail (MW)

SIL = Simultanecus Import Limit (w/o local generation)
MLSC = Maxinmum Load Serving Capability (w/ local generation and s=sociated reserves)

Jan | Feb | Mar | Apr | May | Jm | Jul | Avg | Sep | Oct | Nov | Dee |

12002 BTA, Page 74-76
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Essential RMR indicators that the Commission intends to receive from the RMR studies are:
¢ RMR hours - The humber of hours during which the local load is above the SIL,
* RMR energy - The amount of energy served from RMR generation,

¢ RMR peak demand - The maximum RMR amount of capacity that the RMR generators

would be required to produce,
e RMR costs - The costs of out-of-merit-order dispatch from RMR

The 2002 BTA established specific RMR procedures. The transmission system'’s simultaneous import
limit (SIL) for each local constrained area is established for single contingencies (n-1) with no local
generation in operation. An RMR condition exists during those times when the local load served by a
UDC, or group of UDCs, exceeds that SIL. If no local generation exists for an RMR condition then the
UDC(s) would have to utilize a load-shedding scheme for those contingencies that establish the SIL. This
would imply a violation of WECC planning criteria since reliability practices are founded on the principle of

continuity of service for single contingency outages.

When local generating units within the local load pocket are owned or under the operational control
of the UDC(s), they are viewed as RMR units for the duration of the RMR condition. A local generating
unit that is neither owned or under operational control of the UDC(s) may be considered a non-RMR unit.
In some instances, a non-RMR unit may have a “must-offer” requirement to assure that system reliability
is maintained. A local non-RMR unit that is operational during the hours an RMR condition exists will
have the automatic effect of mitigating the constraint to the extent it serves local load or its capacity and

energy is scheduled out of the local load pocket.

Local generation, irrespective of its composition of RMR and non-RMR units, may offer an acceptable
planning solution to RMR conditions. The local RMR condition is essentially mitigated when local
generation capacity and its associated voltage regulation ability is equal to or greater than that required
to reliably serve the local RMR peak load. The question that needs to be answered is whether such

dependence on local generation is prudent and in the consumers’ best interest.

The maximum load serving capability (MLSC) of the local system is established by operating all local
units at capacity, less local reserve requirements. The local MLSC equals to the SIL when there is no
local generation. When local generation exists, the local MLSC is greater than the SIL but may fail to
exceed the RMR peak load requirement. Such an RMR condition would require new transmission
improvements or new local generation fo assure reliable service to local consumers. When the MLSC is

Biennial Transmission Assessment for 2010-2019 RMR Conditions / Methodology
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. greater than the local peak demand, then the RMR condition is mitigated and there is less risk that local

load would be interrupted for local transmission or generation outages.

Utilization of reactive devices such as high voltage shunt capacitors, static or dynamic var
i compensators, or Flexible AC Transmission System (FACTS) control devices should be considered for
voltage and var margin constrained SIL conditions. Similarly, maintaining a unity power factor at the
sub-transmission bus of distribution substations and seasonal tap changes for transformers lacking
automatic tap changer under load capability should be considered as a means of resolving voltage or var
margin deficiencies. Advancing planned transmission lines or construction of previously unplanned lines

should be among the alternatives studied for thermal and stability constrained SIL conditions.

A comparative analysis of all alternative solutions, including using local generation that mitigates the
local RMR condition is to be documented. The following factors should be considered when documenting
the merits of the various alternatives: impact on SIL, system reliability implications, system losses,
operational flexibility, environmental effects, implementation requirements and lead-time, and
opportunity for consumer benefits from competitive wholesale market. The following should also be

identified in the comparative analysis of alternatives:

. e The total expected cost, fixed and variable, for the local generation dispatch that results in the

lowest local generation dispatch to mitigate annual RMR conditions.

e Total emission pollutants produced by the lowest local generation dispatch mitigating the annual
RMR condition.

A present worth analysis of all alternative solutions is also to be performed. The cost analysis is to
include an assessment of the total expected cost of operating local units versus remote units in
combination with some transmission solution. Local and remote generation cost assumptions must be
documented. The accuracy of RMR conditions depends upon technical studies, engineering assumptions

and validity of data needed to determine:
1. Hourly load forecast for the future years.
2. SIL by ensuring that:

o Aggregate local area load is the total substation load actually impacted by the

} transmission constraint;

Biennial Transmission Assessment for 2010-2019 RMR Conditions / Methodology
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* RMR generation within the local area is accurate; With RMR generation modeled out-of-
service, the transmission system meets required normal (n-0) reliability criteria, showing

no thermal and/or voltage limit violations;

e With RMR generation modeled out-of-service, the transmission system meets required
reliability criteria for all single contingency outages showing o thermal and/or voltage

criteria violations; and

« With RMR generation modeled out-of-service, the transmission system remains stable

and shows no voltage instability.
3. RMR production costs by ensuring that:
e Analysis is done using industry recognized production-cost model.

s Production-cost model database contains projected generation additions as accurate as
possible, knowing in advance that future generation additions and unit commitments are

dependent on many factors and are subject to change.
e Hydro generation modeling reflects actual operating conditions as accurately as possible.

o Thermal generation modeling reflects the current projection of variable operating and

maintenance costs.

4. Comparison of the present worth of RMR production costs and present worth of transmission

alternative costs.

Biennial Transmission Assessment for 2010-2019 RMR Conditions / Methodology
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APPENDIX D - QUESTIONS POSED TO INDUSTRY AND STAKEHOLDERS —
WORKSHOP 2

Advance questions were not issued for Workshop 1, but questions were issued in advance for Workshop
2. Specific presentations and comments were also requested from the jurisdictional utilities and other
stakeholders in advance of Workshop 2. A summary of the questions and requested items follows:

1. KEMA and Staff provided stakeholders with a preliminary draft of assumptions on the delivery
capability of the currently proposed RTP projects, the amount of renewable generation in utility
interconnection queues in the proximity of each RTP project, etc. Oral comments from utilities
and stakeholders regarding the data, assumptions and methodology utilized by KEMA and Staff
for this purpose were invited during Workshop No. 2. Based on extensive discussions about this
topic at Workshop No. 2, the preliminary projections by KEMA/Staff were modified. The resulting
projection of RTP impacts is shown in attached Table 1.

2. Utilities that filed designated RTPs were requested to provide a brief presentation for Workshop
No. 2 addressing the following questions:

a. Have you determined an estimate of the MW of renewable resource delivery each
recommended transmission project would allow?

b. How will you determine what portion of line capacity is available for renewable delivery
vs. other uses?

c. If the designated project(s) involve building transmission sooner than needed for other
purposes (e.g., reliability needs), how will delivery capacity available for renewables be

affected in the future when the other line uses materialize?

3. How should the Commission’s BTA process take into account applicable NERC/WECC audit
findings related to Arizona utilities” compliance with NERC transmission planning reliability
standards (e.g., TPL-001 through TPL04)?

4, What scope of transient (dynamic) stability analyses were performed at the utility and joint study
group level for the 2010-2019 ten year expansion plan of service, and what was the basis for

selecting this set of stability analyses for the ten year plan?

5. How practical would it be for utilities to incorporate information on transmission reconductor
projects and bulk power transformer replacements (e.g., being done for the purpose of capacity
upgrades) into the ten year plans filed in future BTAs?

Biennial Transmission Assessment for 2010-2019 Workshop Questions
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6. How might imposition of a cap and trade mechanism or carbon tax affect future BTA ten year

plans?

Table 1 - Projected RTP Impacts on Renewable Integration

Estimated
transfer Queued renewables in

capability area served by RTP as of
RTP RTP sponsor(s) (Mw)*? May 2010 (MW)
Delany — Palo Verde APS, SRP 1,000 3,300%3
Palo Verde - Pinal West TEP 1,000 n/a'
500kv
Pinal West — Pinal Central SRP, TEP 1,000 3,500
500kV
North Gila — Hassayampa APS, SRP 1,000 4,468
500kV #2
Pinal Central — Tortolita SRP, TEP 1,000 500
500kv
Delany — Blythe 500kV APS, SRP 1,000 n/a'®
Hassayampa — Jojoba —
Palo Verde — Liberty area APS 1,000 500
500kV
Gila Bend — Liberty area APS 1,000 890
500kv*
Western Apache -~ Tortolita TEP, SWTC 500 297
230kV
Saguaro — Apache 115kV
Upgrade
San Manuel Interconnect SWTC To be determined 0
Apache — Bicknell 230kV SWTC To be determined 0
Upgrade
Total(s) 9,500 13,455

12 Actual value to be determined through future path rating studies.
13 The 3,300 MW figure reflects the amount of renewable generation in the queue at the time of the 6% BTA Workshop 1, but SRP advises that
the amount in the queue has since dropped to 1,500MW. APS concurs that 1500 MW is queued at Delany in its response to Data Request 1 in

Docket E-01345A-10-0033.

4 No queue of renewables along this section, but still useful for deliveries of Delany-PV area MW to Arizona load centers further east (e.g.,
already accounted for in table and left out to avoid double counting - not intended to prejudice the choice between this RTP and other RTPs.)
15 Value quoted by APS in response to Data Request 1 in Docket E-01345A-10-0033.

16 Same queue as Defany-PV.
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APPENDIX F — LISTING OF TERMINOLOGY*® AND ACRONYMS'®

Terminology

Arizona Power Plant and Transmission Line Siting Committee: The committee that reviews
proposals to construct power plants and transmission lines in Arizona. In 1971, the Arizona Legislature
required that the Commission establish a power plant and line siting committee. The Committee

provides a single, independent forum to evaluate applications to build power plants (of 100 megawatts
or more) or transmission projects (of 115,000 volts or more) in the state. The Committee holds meetings
and hearings that are open to the public. More information about the Siting Committee can be found at
www.cc.state.az. us/divisions/utilities/electric/linesiting-fags.asp.

Bundled service: Electric service provided as a package to the consumer including all generation,
transmission, distribution, ancillary and other services necessary to deliver and measure useful electric
energy and power to consumers.

Certificate of Convenience & Necessity (CC & N): A document granting operating authority to
utilities.

Competitive services: All aspects of retail electric service except those services specifically defined as
"Noncompetitive Services" pursuant to Corporation Commission Rules R14-2-1601(29) or noncompetitive
services as defined by the Federal Energy Regulatory Commission.

Continuity of Service® : Each utility shall make reasonable efforts to supply a satisfactory and
continuous level of service. With respect to the Fifth BTA, use of this term describes the desire for
“continuity of service” following the loss of a transmission line.

Demand: The rate at which power is delivered during any specified period of time. Demand may be
expressed in kilowatts, kilovolt-amperes or other suitable units.

Distribution lines: The utility lines operated at distribution voltage, which are constructed along public
roadways or other bona fide rights-of-way, including easements on customer's property.

Distribution service: The delivery of electricity to a retail consumer through wires, transformers, and
other devices that are not classified as transmission services subject to the jurisdiction of the Federal
Energy Regulatory Commission. Distribution service excludes metering services, meter reading services
and billing and collection services, as those terms are used herein.

Electric Service Provider (ESP): A company supplying, marketing or brokering at retail any
competitive services pursuant to a Certificate of Convenience and Necessity approved by the Corporation
Commission.

Environmental Portfolio Standard (EPS): A ruling by the Commission that requires any company
serving electricity to an end-user to generate a portion of that electricity through renewable technologies
such as wind, solar, biomass generators or landfill gas recovery.

Federal Energy Regulatory Commission (FERC): An independent regulatory agency within the US
Department of Energy that, among other things, regulates interstate oil, natural gas and power

18 hitp://www.cc.state.az.us/divisions/utilities/electric/terms.asp

19 jsting of Acronyms obtained from Fourth Biennial Transmission Assessment, Page 1

2 Except from Arizona Administrative Code, R14-2-208(C)

http://www.azsos.gov/public_services/Title 14/14-02.pdf
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transmission sales.

Generation: The production of the actual megawatts of electricity or purchase of electricity through the
wholesale market.

Green pricing: A program offered by an Electric Service Provider where customers elect to pay a rate
premium for renewable generated electricity.

Pancaking: A term used to describe the layering of multiple tariff rates in point to point transactions.

PV Hub: Palo Verde power plant and switchyard, the Hassayampa switchyard, and the there 500 kV tie
lines connecting the two switchyards.

Interruptible electric service: Electric service that is subject to interruption as specified in the utility's
tariff.

Kilowatt (kW): A unit of power equal to 1,000 watts.

Kilowatt-hour (kWh): The electric energy equivalent to the amount of electric energy delivered in 1
hour when delivery is at a constant rate of 1 kilowatt.

Megawatt (MW): A unit of power equal to 1,000,000 watts.

Meter service: All functions related to measuring electricity consumption, including installation and
repair of meters, but not including meter reading.

Point of Delivery: The point where facilities owned, leased or under license by a customer connects to
the utility's facilities.

Power: The quantity of electricity being generated, transferred or used at any instant in time, usually
expressed in kilowatts.

Renewable Transmission Project: Refers to any proposed/planned electric transmission project at
115kV or above, designated and sponsored by the jurisdictional utilities in response to the Commission’s
order in the 5" BTA for projects that facilitate the delivery or integration of renewables in Arizona.

Service area: The territory in which the utility has been granted a Certificate of Convenience and
Necessity and is authorized by the Commission to provide electric service.

Tariffs: The documents filed with the Corporation Commission which list the services and products
offered by the utility and which set forth the terms and conditions and a schedule of the rates and
charges for those services and products.

Transmission Planning Reliability Standards: Refers to NERC reliability standards related to electric
transmission planning; part of the overall portfolio of NERC mandatory reliability standards which apply
to users, owners and operators of the bulk power system designated by NERC through its compliance
registry procedures.

Transmission service: Refers to the transmission of electricity at high voltage to retail electric
customers or to electric distribution facilities as defined by the Federal Energy Regulatory Commission
(FERC) or Arizona Corporation Commission.

Utility: The public service corporation providing electric service to the public in compliance with state
law, except in those instances set forth in Corporation Commission Rules, R14-2-1612 (A) and (B).

Biennial Transmission Assessment for 2010-2019 Terminology & Acronyms
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Utility Distribution Company (UDC): The electric utility entity regulated by the Commission that
operates, constructs, and maintains the distribution system for the delivery of power to the end user
point of delivery on the distribution system.

AC
ACC
ANPP
APS

ARRTIS
ATC

AZNM
BA
BLM
BTA
BTU

CATS
CAWCD
cC
CC&N
CCSG
CDEAC
CEC
co
CRT
csp
DOE
DPA
DSwW
ED
EFOR
EHV
EOR
EPS
ERO
FACTS
FERC
FOR
FPA
FS

GT

HV

Acronyms
Alternating Current HVDC
Arizona Corporation Commission HY
Arizona Nuclear Power Plant 1/s
Arizona Public Service IID
Arizona Renewable Resource and Transmission PP
Identification Subcommittee
Available Transfer Capability 1SO
Arizona KEMA
AZ-NM EHV Subcommittee kv
Balancing Authority kWh
Bureau of Land Management LMP
Biennial Transmission Assessment LSE
British Thermal Unit MISO
California MLSC
Central Arizona Transmission System MORC
Central AZ Water Conservation District Mou
Combined Cycle MVA
Certificate of Convenience & Necessity MVAR
Cochise County Study Group MW
Clean and Diversified Energy Advisory Committee  n-0
Certificate of Environmental Compatibility n-1
Colorado n-1-1
Colorado River Transmission Subcommittee n-2
Concentrating Solar Power NERC
Department of Energy NF
Dine Power Authority NG
Desert Southwest Region NM
Electric District NO1
Equivalent Forced Outage Rate NOPR
Exira High Voltage NREL
East of (Colorado) River NTP
Environmental Portfolio Standards NV
Electric Reliability Organization OASIS
Flexible AC Transmission System OATT
Federal Energy Regulatory Commission PEIS
Forced Outage Rate PIM
Federal Power Act PNM
Forest City PURPA
Gas Turbine PV
High Voltage ROD

High Voltage Direct Current
Hydro

In-Service

Imperial Irrigation District

Independent Power Producer

Independent System Operator

KEMA, Inc

Kilovoit

Kilowatt-Hour

Land Management Plan

Load Serving Entity

Midwest Independent System Operator
Maximum Load Serving Capability
Minimum Operafing Reliability Criteria
Memorandum of Understanding
Megavolt-Ampere

Megavoit-Ampere Reactive

Megawatt

No Contingency

Single Contingency

Overlapping Contingency

Double Contingency

North American Electric Reliability Corporation
National Forest

Natural Gas

New Mexico

Notice of Inquiry

Notice of Proposed Rulemaking

National Renewable Energy Laboratory
Navajo Transmission Project

Nevada

Open Access Same Time Information System
Open Access Transmission Tariff
Programmatic Environmental Impact Statement
Pennsylvania-New Jersey-Maryland (1SO)
Public Service of New Mexico

Public Utilities Regulatory Policy Act

Palo Verde and/or Photovoltaic
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. RETAAC Eimﬁ 5[}3)’9" Transmission Access Advisory  pyp Texas-New Mexico Power Company
RETI Renewable Energy Transmission Initiative (CA) TiC Total Transfer Capability
RMR Reliability Must Run uDC Utility Distribution Company
RMS Reliability Management System UNSE UniSource Energy Services
RTAP Renewable Transmission Action Plan WAPA Western Area Power Administration ("Westem")
RTEP Regional Transmission Expansion Project WECC Western Electricity Coordinating Counil
RTTF Renewable Transmission Task Force WGA Westemn Governors’ Assodiation
RTO Regional Transmission Organization WWMID Welton-Mohawk Irrigation & Drainage District
RTP Renewable Transmission Project WWSIS Western Wind and Solar Integration Study

SATS Southeastemn Arizona Transmission Study
SCE Southern California Edison

SCED Security Constrained Economic Dispatch
SDG&E  San Diego Gas and Electric

SEV South East Valley

SIL Simultaneous Import Limit

SRP Salt River Project

SSG-WI  Seams Steering Group — Western Interconnection
SSVEC  Sulphur Springs Valley Electric Cooperative
ST Steam Turbine

SWAT  Southwest Area Transmission Study Group
SWPG  Southwest Power Group

SWTC  Southwest Transmission Cooperative

. TEP Tucson Electric Power
Transmission Expansion Planning Policy
TEPPC Committee
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APPENDIX G — WESTCONNECT ANNUAL ADEQUACY STUDY

Purpose

This document describes a WestConnect subregional transmission study that will be performed annually.
The study results and associated report will be incorporated in the subsequent WestConnect Transmission
Report.

Study Scope

WestConnect will annually perform a study to test the adequacy of its most recently published
WestConnect Transmission Plan ("Plan”) excluding conceptual projects. The adequacy of the Plan will be
determined by documenting system performance relative to WECC / NERC planning requirements.
Traditional N-0, N-1 and N-2 contingency outages will be performed for the 5™ and 10" year of the
current planning period. Any deficiencies in the Plan will be noted with sufficient lead time for
WestConnect subregional transmission planning participants to investigate solutions for incorporation into
the subsequent WestConnect Transmission Plan.

In addition, potential corridor outages involving planned facilities will be modeled and the resulting
system performance documented. These corridor outages will only be performed in the 10" year of the
current planning period. The purpose is to ascertain what degree of system reliability risk is associated
with placing proposed projects in common corridors with other facilities. Identification of such risks in
advance of siting of new facilities is needed with sufficient lead time to explore alternative routes. Itis
not believed that studying such corridor outages in the 5" year of the study period would offer sufficient
lead time to pursue alternates routes.

Required Base Cases

This study will utilize a 5% and 10" year base case developed and coordinated for use in WestConnect's
current subregional transmission planning cycle. The base case will incorporate the “sponsored and
committed” transmission projects contained in the previously published WestConnect Transmission Plan.
The base cases will not include the “conceptual” transmission projects contained in the WestConnect
Transmission Plan because they either have no sponsorship or there is no firm commitment to build the
projects by a specific date.

Biennial Transmission Assessment for 2010-2019 Terminology & Acronyms
Docket No. E-00000D-09-0020 October 27, 2010
Appendix G-5



Decision No. X0O(KX

APPENDIX H — WESTCONNECT BIENNIAL LONG RANGE STUDY

Purpose

This document describes a long range subregional transmission study that will be performed biennially for
the WestConnect subregion. The study results and associated report will be summarized in even
numbered year WestConnect Transmission Reports.

Study Scope

WestConnect will biennially perform a technical study to explore conceptual long range transmission
needs within the WestConnect planning area. The goal of the study is to develop and refine conceptual
long range transmission options within the WestConnect planning area for the 10" year study time period
and beyond. This study will focus solely on the WestConnect planning area’s system performance for
load forecasts and generation scenarios representative of this study period. Therefore, the study will be
limited to power flow studies that investigate the system’s performance for single contingency outages
(N-1).

The scope of the WestConnect long range study will vary over time in order to address contemporary
issues facing the industry. The conceptual projects studied in response to those contemporary issues will
serve as an incubator for alternative transmission projects that may eventually become sponsored and
added to a future WestConnect Transmission Plan. More importantly, the long range study process will
broaden and extend the vision of future transmission line corridor needs in the WestConnect planning
area.

The initial WestConnect long range study will serve a two fold purpose. The first relates to the
transmission planning interface between the Transmission Expansion Planning Policy Committee’s
(TEPPC) economic studies of the Western Interconnection and subregional transmission planning groups.
This functional study requirement will be a routine feature of the WestConnect fong range study scope.
The second initial long range study effort is exemplary of a contemporary industry issue: system wide
integration of renewable energy projects.

1. The WestConnect long range study will provide traditional reliability oriented studies that
investigate transmission solutions to long range congestion concerns raised by the annual TEPPC
economic transmission expansion study report. This reliability based study effort will essentially
complement and supplement the TEPPC transmission congestion study effort. As a result the
study will need to explore a variety of generation expansion scenarios consistent with the prior
TEPPC study. Results of this reliability based long range study will enable WestConnect to offer
definitive conceptual transmission solution proposals for the subsequent TEPPC study cycle.

2. The initial long range study will explore conceptual transmission improvements needed to
accommodate fully developed renewable resources located within the WestConnect planning
area. This study effort will incorporate the findings of the NREL wind and solar integration study,
the Colorado Energy Zones study, the New Mexico renewable energy collector study and the new
SWAT AZ/NM renewable energy task force study effort.

Required Base Cases
This study will utilize a 10" year base case developed and coordinated for use in WestConnect’s current

subregional transmission planning cycle. The base case will incorporate the “sponsored and committed”
transmission projects contained in the previously published WestConnect Transmission Plan. Additional
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‘ bases cases will be developed from the 10" year base case to model alternative renewable energy
development scenarios and load forecast within the WestConnect planning area beyond the 10% year.
These additional base cases will also model the “conceptual” transmission projects contained in the
WestConnect Transmission Plan in a status “off” mode. The “conceptual’ transmission projects will serve
as a starter pool of potential transmission projects that could be called upon to ensure reliable service at
higher load levels. Other conceptual transmission projects may be added to the pool of candidate

projects as dictated by load and resource placement within the WestConnect study area.
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APPENDIX I — SOURCES OF INFORMATION REFERENCED

Transmission Planning Studies and related documents, used to develop this Sixth BTA report, were
assembled from the following reports, presentations, and dockets:

Utilities’ 2010 Ten-Year Transmission Plans

Abengoa Solar Inc.

Ajo Improvement Company?
Arizona Public Service Company
Bowie Power Station, LLC
Central Arizona Project®

El Paso Electric Company

Electric Districts No. 3 and 4

Gila Bend Power Partners®

Hualapai Valley Solar LLC

Public Service Co. of New Mexico

Salt River Project

Sempra Energy
Sonoran Solar Energy, LLC
Southern California Edison
Southwest Transmission Cooperative
Southwestern Power Group
Starwood Solar I, LLC

Sulphur Springs Valley Electric
Cooperative

SunZia Southwest Transmission
Project

Tucson Electric Power
UNS Electric

Welton-Mohawk Irrigation & Drainage
District

First Draft Comments and Workshop 1 and 2 Comment Summary Presentation

All comment in their entirety or the summary presentation can be found in the Commission’s docket site

http://edocket.azcc.qaov/)

Prior BTA Reports

These reports can be found on the Commission website

(www.cc.state.az.us/utility/electric/index.htm)

Reliability Must-Run Documents
ACC 2010 BTA RMR Filings and Workshop Presentations

N-1-1 and Extreme Contingency Study Documents

ACC 2010 BTA N-1-1 (“Ten-Year Snapshot Study”) and Extreme Contingency Filings and Workshop

Presentations

Regional Committees and Working Groups Materials
WestConnect Documents (www.westconnect.com)

21 pjo’s filing simply reported no change in the status of its load serving projects since the 5" BTA
2 Contains a filing by the Central Arizona Water Conservation District regarding the Harcuvar project
2 The sponsor’s January 2010 filing states the project is on hold due to current market conditions
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Southwest Area Transmission (SWAT) Reports

Arizona Renewable Task Force

Central Arizona Transmission Study - High Voltage (CATS-HV)

Central Arizona Transmission Study - Extra High Voltage (CATS-EHV) “Ten-Year Snapshot” Study
Colorado River Transmission (CRT)

Southeastern Arizona Transmission Study (SATS)

Short Circuit Working Group (SCWG)

Federal Energy Regulatory Commission (FERC)
FERC Reliability Standards (www.ferc.gov)

North America Electric Reliability Council (NERC)
NERC Reliability Standards (www.nerc.com)

Western Electricity Coordinating Council (WECC) Standards and studies
The standards can be found on the WECC website (www.wecc.biz) under “Click here for library”.

National Renewable Energy Laboratory
Support documents and reports (www.nrel.gov)

Western Governors Association (WGA)
Support documents and Report documents (www.westgov.org)

California Energy Commission Website
Information relating to RETI and California renewable activities (www.energy.ca.gov)

Nevada Renewable Energy Transmission Access Advisory Committee Website
Information relating to RETAAC and Nevada renewable activities (http://gov.state.nv.us/Energy/)

Colorado Clean Energy Development Authority Website
Information relating to CEDA and Colorado renewable activities

(http://www.colorado.gov/energy/ utilities/clean-energy-development-authority.asp)

Large Generator Interconnection Queues (http://www.oatioasis.com/cwo_default.htm)**
Arizona Public Service Company

Salt River Project

Tucson Electric Power/UNS Electric

Western Area Power Administration

Data Responses to 6™ BTA Data Requests
Arizona Public Service Company

Salt River Project

Tucson Electric Power

UNS Electric

Southwest Transmission Cooperative

2 Jurisdictional utilities also provided queue information in response to Staff’s data request(s), as shown
in Exhibit 19 of the 6™ BTA report.
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