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Dear Mr. Johnson: !

In compliance with A.R.S. § 40-360.02 and pursuant to Arizona Corporation
Commission (“Commission”) Decision Nos. 63876 (July 25, 2001) and 65154
(September 10, 2002), enclosed please find Arizona Public Service Company’s
(“APS” or “Company’’) 2004-2013 Ten-Year Plan for major transmission facilities,
along with associated system studies, system ratings, and also the Company’s Reliability
Must Run Report for 2004-2013.

The 2004-2013 Ten-Year Plan describes planned transmission lines of 115 kV
or higher that APS may construct over the next 10 years. This Ten-Year Plan includes
approximately 205 miles of new 500 kV transmission lines, 194 miles of new 230 kV
transmission lines, and 14 new bulk transformers. The total investment needed to
construct these projects is currently estimated to exceed $1.1 billion. When completed,
these projects are expected to add approximately 2,000 MW of additional Extra-High
Voltage scheduling capability, as well as 2,500 MW of import capability into the
Metropolitan Phoenix Area and 250 MW of import capability into Yuma.

These new transmission projects, coupled with additional distribution and sub-
transmission investments, will support reliable power delivery in both APS’ service area
and in the Western United States. However, the Ten-Year Plan, as well as other APS
reliability-related infrastructure investments, is premised on a number of assumptions
concerning the Company’s future financial condition, the regulatory treatment of such
investments by the Commission and the Federal Energy Regulatory Commission, other
state and federal policies affecting transmission, and, of course, APS’ ability to finance
large investments of this nature on commercially-reasonable terms.

Arizona Public Service Company P.O. Box 53999 MS 9040 Phoenix, AZ 85072-3999 Ph: 602-250-3982 Fax: 602-250-2367 e-mail: steve.wheeler@aps.com
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Please contact me if you have any questions or desire additional information
concerning this filing.

Sincerely,

M. whibe

Steven M. Wheeler

SMW:DN

Enclosures

cc/encl: Docket Control (Original, plus 13 copies)
Commissioner Marc Spitzer, Chairman
Commissioner Bill Mundell
Commissioner Jeff Hatch-Miller
Commissioner Mike Gleason
Commissioner Kristin Mayes
Laurie Woodall, Assistant Attorney General
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ARIZONA PUBLIC SERVICE COMPANY
2004-2013
TEN-YEAR PLAN

GENERAL INFORMATION

Pursuant to A.R.S. § 40-360.02, Arizona Public Service Company (“APS”) submits its
2004-2013 Ten-Year Plan. Additionally, pursuant to Arizona Corporation Commission
(“Commission”) Decision No. 63876 (July 25, 2001) concerning the first Biennial Transmission
Assessment, APS is including with this filing its Transmission Planning Process and Guidelines
and maps showing system ratings on APS’ transmission system. The Transmission Planning
Process and Guidelines outline generally APS’ internal planning for its high voltage and extra-
high voltage tran‘smission system, including a discussion of APS’ planning methodology,
planning assumptions, and its guidelines for system performance. The system ratings maps show
emergency and continuous system ratings on APS’ extra-high voltage system, and on its Metro,
Northern, and Southern 230 kV systems.

This 2004-2013 Ten-Year Plan describes planned transmission lines of 115 kV or higher
voltage that APS may construct over the next ten-year period. Pursuant to A.R.S. § 40-360(10),
underground facilities are not included. There are approximately 205 miles of 500-kV
transmission line, 194 miles of 230-kV transmission line, and 14 bulk transformers contained in
the projects in this Ten—Yearv Plan filing. The total investment for the projects, as they are
modeled in this filing, is estimated to be in excess of $1.115 billion and the projects will add
2000 MW of addiﬁonal EHV scheduling capability, 2500 MW of import capability into the
Phoenix area, and 247 MW of import capability into the Yuma area. ‘The following table shows a

breakdown of the projects contained in this Ten-Year Plan.



Projects in Ten-Year Plan
500-kV transmission line 205 miles
230-kV transmission line 194 miles
Bulk Transformers 14
Total Investment $1.115 billion
EHV Scheduling Capability +2000 MW (+20 %)
Total Phoenix Area Import +2500 MW (+29 %)’
Yuma Area Import +247 MW (+151 %)’
I Based on 2003 values.

Also, previously reported facilities that have been completed, canceled, or deferred
beyond the upcoming ten-year period are not included. This Ten-Year Plan is tentative
information only and, pursuant to A.R.S. § 40-360.02(F), is subject to change without notice at
the discretion of APS, based on land usage, growth pattern changes, regulatory or legal
deveioprnents, or for other reasons. A summary of changes from last year’s plan is provided
below.

For the convenience of the reader, APS has included system maps showing the general
location and in-service date for all overhead transmission lines planned by APS for Arizona and
the Phoenix Metropolitan Area. Written descriptions of each proposed transmission line are
provided on subsequent pages in the currently expected chronological order of each project. The
line routings shown on the system maps and the descriptions of each transmission line are
intended to be general and are subject to revision. Specific routing is determined by the Arizona
Power Plant and Transmission Line Siting Committee when issuing a Certificate of
Environmental Compatibility and through subse(iuent right-of-way acquisition. Pursuant to the
amendments to A.R.S. § 40-360.02, this filing also includes technical study results for the
projects identified. The technical study results show project needs which are generally based on
either security (contingency performance) or adequacy (generator interconnection or increasing

transfer capability) or both.



APS believes that the projects identified in this 2004-2013 Ten-Year Plan, with their
associated in-service dates, will ensure that APS’ transmission system meets all applicable
reliability criteria. However, changes in regulatory requirements or uﬁderlying assumptions such
as load forecasts, generation expansion, financial condition, and other utilities’ plans, may
substantially impact this Ten-Year Plan and could result in changes to anticipated in-service
dates or project scopes. Additionally, the future formation and role of the WestConnect Regioﬁal
Transmission Organization (RTO), or other federal and regional mandates, may impact this Ten-

Year Plan and the transmission planning process generally.

Changes From 2003-2012 Ten-Year Plan

The following is a list of projects that were changed or removed from the Ten Year plan
filed last year, along with a brief description of why the change was made.

e Projects removed from plan

The Buckeye loop-in of Gila Bend-Liberty 230-kV line is no longer in the
plan, along with the Silver King loop-in of Cholla-Saguaro 500-kV and the Gila
Bend-Pinal West 230-kV line. It was determined that the objectives of these
projects can be met by other system additions.

Along with those projects the Rudd loop-in of the Jojoba-Kyrene 500-kV line
is no longer in the plan. It was determined that this project would reduce systerﬂ
performance and the Phoenix area import capability. The technical study can be

referenced in the Technical Study Report which is also part of this filing.

e Table Mesa replaced by Raceway

The Table Mesa substation has been replaced by a 500-kV substation at

Raceway with a 500/230-kV transformer. The Navajo-Westwing 500-kV line



will be looped-in to Raceway instead of Table Mesa and the loop-in will be
delayed from 2009 to 2010. The TS5-Table Mesa 500-kV line will now be TS5-
Raceway 500-kV. Also, because of the replacement of Table Mesa with Raceway
the Table Mesa-Raceway 230-kV lines and the Table Mesa loop-in of Gavilan
Peak-Prescott 230-kV line have been deleted.

o South East Valley Project

The project has changed to include a Santa Rosa substation with a
500/230-kV transformer. As a result, the Pinal West-Santa Rosa 230-kV line has
been deleted. The Pinal West-Santa Rosa-SEV portion has been delayed from

2006 to 2007.

e Northern Area Interconnections

The Flagstaff loop-in of Cholla-Coconino 230-kV line has been replaced with
a 345/69-kV interconnection at the WAPA Flagstaff substation.

The Cholla-Second Knoll 230-kV line has been replaced with a 500/69-kV
interconnection of SRP’s Coronado-Silver King 500-kV line into Second Knoll.

These changes result in interconnections that are more cost-effective and a
better use of the existing transmission system.

¢ Timing Changes and Name Changes

The Gavilan Peak loop-in of the Pinnacle Peak-Prescott 230-kV line has been
delayed from 2004 to 2005. The West Valley South Project will now terminate at
the TS4 substation instead of the Liberty substation. The Palo Verde-TS5 500-kV
line has been advanced from 2008 to 2007. Trilby Wash is now named TS1 and
the TS5-TS1 230-kV portion of West Valley North has been advanced from 2008
to 2007. The proposed 230-kV substation in Yuma will be named TS8 and the

Gila Bend-TS8 230-kV line has been delayed from 2010 to 2012. Also, the name



of the proposed Misty Willow 230-kV substation has changed to TS6. The

Westwing-El Sol 230-kV line has been delayed from 2012 to 2013.
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Line Designation

Size
(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

() Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
Ten-Year Plan

Planned Transmission Description

2005

Gavilan Peak loop-in of Pinnacle Peak-Prescott 230-kV line.

230-kV AC.
150MW

Pinnacle Peak-Prescott 230-kV line near 12 Street and
Desert Hills Drive; Sec. 28, T6N, R3E.

None.

Gavilan Peak 230/69-kV substation to be built in 2005, 1/4
mile south of the intersection of 12 Street and Desert Hills
Drive; within the northeast quarter of Sec. 28, T6N, R3E.

Approximately 1 span each of two single-circuit lines.

Gavilan Peak 230-kV substation will be adjacent to the
Pinnacle Peak-Prescott 230-kV line so it will just be one or
two spans.

This substation will be needed to serve projected need for
electric energy in the area immediately north of the Phoenix
Metropolitan area. Additionally, improved reliability and
continuity of service will result for the growing communities
in the areas of Desert Hills, Anthem, and New River.

2003
2005

A Certificate of Environmental Compatibility is not needed for this project.



Line Designation

Size
(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

(f) Length
Routing

Purpose

Date '
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
Ten-Year Plan

Planned Transmission Description

2006

Rudd — TS3 - TS4 230-kV line.

230-kV AC.

1200 MVA.

Rudd-Liberty 230-kV transmission line near the intersection
of Broadway Road and Perryville Road; within Sec. 28, T1N,
RIW. ~

TS3 230/69-kV substation to be constructed in 2006 near the
corner of Camelback Rd. and Cotton Ln.; Sec. 24, T2N,
R2W.

A new TS4 230kV substation located just south of the
WAPA Liberty substation, Sec. 19, TIN, R2W.

Approximately 7 miles of double-circuit 230-kV.

North and east from the existing Rudd-Liberty 230-kV
transmission line approximately 7 miles to the TS3
substation and returning south and west to the existing line.
Then the termination of the line will be moved from the
Liberty substation to the TS4 substation.

This 230-kV line will provide a source for the TS3 230/69-
kV substation and 69-kV substations planned in the western
and southwestern Phoenix Metropolitan area. Increased
reliability and quality of service will result for customers
served by the 230/69-kV substation.

2002 (The component that was already certificated in Case
No. 115, Decision No. 64473, Rudd-Liberty was in-service
for the summer 0f 2003.) Construction for the double-circuit
to TS3 will start in 2004.

2006

Certificate of Environmental Compatibility issued 2/12/02 (Case No. 115, Decision No. 64473,
Southwest Valley Project). Revised on 4/9/02, Decision No. 64704. This CEC is for the 230-kV
line, Rudd-Liberty, running east and west on the same poles as the Palo Verde-Rudd 500-kV
line. Certificate of Environmental Compatibility issued 12/24/03 (Case No. 122, Decision No.
66646, West Valley South Project). This CEC is for the 230-kV component running from the
existing Rudd-Liberty line to the TS3 substation and for the TS4 substation.

10



Arizona Public Service Company
2004 —2013
Ten-Year Plan

Planned Transmission Description

2006

Line Designation . 345/69-kV interconnection at WAPA’s Flagstaff 345-kV
bus.

Size

(a) Voltage 345-kV AC.

(b) Capacity 150 MW.

(c) Point of Origin WAPA’s Flagstaff 345-kV substation; Sec. 24, T2IN, ROE.

(d) Intermediate Point None.

(e) Point of Termination A new 69-kV substation to be built in 2006 adjacent to
WAPA’s Flagstaff substation; Sec. 24, T2IN, R9E.

() Length Approximately 1 span.

Routing A 345/69-kV transformer will interconnect into WAPA’s
Flagstaff substation.

Purpose This substation will serve projected need for electric energy
in the APS’ northern service area. The project will improved
reliability and continuity of service for the growing
communities in northern Arizona.

Date

(a) Construction Start 2004
(b) Estimated In Service 2006

A Certificate of Environmental Compatibility is not needed for this project.

11



Line Designation

Size
(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
Ten-Year Plan

Planned Transmission Description

2006

Hassayampa — Jojoba — Pinal West 500-kV line.

525-kV AC.
To be determined.

Hassayampa substation or another nearby 500-kV substation;
Sec. 3, T1S, R6W.

Jojoba 500-kV substation; Sec. 25, T2S, R4W.

Pinal West 500/345-kV substation to be constructed in 2006,
in the vicinity of the town of Mobile; Sec. 18, T5S, R2E

Approximately 60 miles of single-circuit 500-kV

South and east from Hassayampa, following the existing
500-kV line to Jojoba, then continuing on to the proposed
Pinal West 500-kV substation in the vicinity of the town of
Mobile.

This project is a result of the CATS study. When combined
with the rest of the Southeast Valley project the line will
increase import capability to the Phoenix Metropolitan area
as well as increase the export capability from the Palo
Verde/Hassayampa area. It is anticipated the line will be a
joint participation project with SRP as the project manager.

2005
2006

An application for a Certificate of Environmental Compatibility was filed by SRP on 12/16/03,

Case No. 124.

12



Line Designation

Size
(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
Ten-Year Plan

Planned Transmission Description

2007

Pinal West ~ Santa Rosa — Browning 500-kV line.

525-kV AC.
To be determined.

Pinal West 500/345-kV substation to be constructed in 2006,
in the vicinity of the town of Mobile; Sec. 18, T5S, R2E

Santa Rosa 500-kV substation to be constructed in 2007 near
the existing Santa Rosa 230-kV substation; Sec. 30, T3S,
R4E.

Browning 500/230-kV substation; Sec. 12, T1S, R8E.
Approximately 60 miles of single-circuit 500-kV

South and east from Pinal West to the Santa Rosa 500-kV
substation. Then east and north to the Browning 500/230-kV
substation.

This project is a result of the CATS study. The line will
increase import capability to the Phoenix Metropolitan area
as well as increase the export capability from the Palo
Verde/Hassayampa area. It is anticipated the line will be a
joint participation project with SRP as the project manager.

2005

Pinal West-Santa Rosa in 2007.
Santa Rosa-Browning in 2011

An application for a Certificate of Environmental Compatibility has not yet been filed.

13



Line Designation

Size
(a) Voltage
(b) Capacity
(c) Point of Origin

(d) Intermediate Point

() Point of Termination

() Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004—2013
Ten-Year Plan

Planned Transmission Description

2007

Palo Verde-TS5 500-kV line.

525-kV AC.

To be determined.

~ Palo Verde Power Plant or nearby 500-kV substation.

None.

TS5 500/230-kV substation to be constructed in 2007.
Location to be determined, approximately in the north
Buckeye/Sun Valley area.

Approximately 45 miles of single-circuit line.

Generally north from Palo Verde/Hassayampa for
approximately 45 miles.

This line will serve projected need for electric energy in the
area immediately north and west of the Phoenix Metropolitan
area. It will increase the import capability to the Phoenix
Metropolitan area as well as increase the export capability
from the Palo Verde/Hassayampa area.

2006
2007

An application for a Certificate of Environmental Compatibility is expected to be filed during

2004.

14



Line Designation

Size

(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point
(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
Ten-Year Plan

Planned Transmission Description

2007

TS5-TS1 230-kV line.

230-kV AC.
To be determined.

TS5 500/230-kV substation to be constructed in 2007.
Location to be determined, approximately in the north
Buckeye/Sun Valley area.

None.

TS1 230/69-kV substation to be constructed in 2007
approximately 11 miles west of Westwing substation; Sec.
23, T4N, R2W.

Approximately 15 miles of single-circuit line.

East from TS5 substation to TS1 substation for
approximately 15 miles.

This line is required to serve the increasing need for electric
energy in the western Phoenix Metropolitan area, providing
more capability to import power into the Phoenix
Metropolitan area along with improved reliability and
continuity of service for growing communities such as El
Mirage, Surprise, and Youngtown.

2006
2007

The TS5-TS1 230-kV line will be sited as part of the West Valley North project. An application
for the Certificate of Environmental Compatibility for the West Valley North project is planned

for 2004.

15



Arizona Public Service Company
2004 —2013
Ten-Year Plan

Planned Transmission Description

2008
Line Designation TS3-TS2-TS1 230-kV line.
Size _
(a) Voltage 230-kV AC.
(b) Capacity To be determined.
(c) Point of Origin TS3 230/69-kV substation to be constructed in 2006 near the
corner of Camelback Rd. and Cotton Ln.; Sec. 24, T2N,
R2W.
(d) Intermediate Point : TS2 230/69-kV substation to be constructed in 2012; Sec. 25,
T3N, R2W.
(e) Point of Termination TS1 230/69-kV substation to be constructed in 2007
approximately 11 miles west of Westwing substation; Sec.
23, T4N, R2W.
(f) Length Approximately 12 miles of single-circuit line.

Routing North from the TS3 substation, generally following the Loop
303, to the TS1 substation passing the location of the future
TS2 substation which is currently projected to be in-service
in 2012.

Purpose This line is required to serve the increasing need for electric
energy in the western Phoenix Metropolitan area, providing
more capability to import power into the Phoenix
Metropolitan area along with improved reliability and
continuity of service for growing communities such as El
Mirage, Surprise, and Youngtown.

Date

(a) Construction Start 2007
(b) Estimated In Service 2008

The TS3-TS2 230-kV line portion was sited as part of the West Valley South project and a
Certificate of Environmental Compatibility was issued 12/24/03 (Case No. 122, Decision No.
66646). The TSI-TS2 230-kV line portion will be sited as part of the West Valley North project.
An application for the Certificate of Environmental Compatibility for the West Valley North
project is planned for 2004.

16



Line Designation

Size

(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004—2013
Ten-Year Plan

Planned Transmission Description

2008

Raceway-Avery 230-kV line.

230-kV AC.
1200 MVA.

Raceway substation located along the Westwing-New
Waddell 230-kV line, approximately 3 miles south of the
New Waddell Dam; Sec. 4, TSN, R1E. .

None.

A new Avery substation near Dove Valley Road and 39"
Avenue; Sec. 10, TSN, R2E.

Approximately 10 miles of double-circuit line.

South from Raceway substation approximately 1 mile,
paralleling existing transmission lines, then east
approximately 9 miles to the new Avery substation.

This line will serve projected need for electric energy in the
area immediately north of the Phoenix Metropolitan area.
Additionally, improved reliability and continuity of service
will result for the area’s growing communities such as
Anthem, Desert Hills and New River.

2004
2008

Certificate of Environmental Compatibility issued 6/18/03 (Case No. 120, Decision No. 64473,

North Valley Project).
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Line Designation

Size

(a) Voltage

(b) Capacity

(c) Point of Origin
(d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
Ten-Year Plan

Planned Transmission Description

2009

Pinnacle Peak-TS6-Avery 230-kV lines.

- 230-kV AC.

1200 MVA.
Pinnacle Peak substation; Sec. 25, T4N, R3E.
TS6 substation to be constructed in 2011; Sec. 12, T4N, R3E.

Avery substation near Dove Valley Road and 39 Avenue;
Sec. 10, TSN, R2E.

Approximately 16 miles of double-circuit line.

Along the existing 230-kV right-of-way, west 10 miles from
Pinnacle Peak substation to approximately Interstate 17,
generally parallel to and south of Happy Valley Road; then
north 5 miles, generally parallel to Interstate 17, to Dove
Valley Road, then west to the new Avery substation.

These lines will serve projected need for electric energy in
the area immediately north of the Phoenix Metropolitan area.
Additionally, improved reliability and continuity of service
will result for the growing communities in the areas of
Anthem, Desert Hills, and New River.

2004
2009

Certificate of Environmental Compatibility issued 6/18/03 (Case No. 120, Decision No. 64473,

North Valley Project).
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Line Designation

Size

(a) Voltage

(b) Capacity

(c) Point of Origin
(d) Intermediate Point

(e) Point of Termination

() Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004—2013
Ten-Year Plan

Planned Transmission Description

2009

Second Knoll loop-in of Coronado-Silver King 500-kV line.

525-kV AC.
To be determined.
Coronado-Silver King 500-kV line; TI5N, R20E.

None.

Second Knoll 500/69-kV substation to be built in 2009;
T15N, R20E.

Only 1 span of single-circuit line.

The Second Knoll substation will be built adjacent to the
Coronado-Silver King 500-kV line, therefore limiting the
distance to 1 or 2 spans.

This line will be needed to serve projected need for electric
energy in Show Low and the surrounding communities.

2008
2009

A Certificate of Environmental Compatibility is not needed for this project.
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Line Designation

Size
(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
Ten-Year Plan

Planned Transmission Description

2010

Raceway loop-in of Navajo-Westwing 500-kV line.

525-kV AC.
To be determined.

Navajo-Westwing 500-kV line; Sec. 4, TSN, RI1E.

Raceway 500-kV substation to be constructed in 2010
adjacent to the Navajo-Westwing 500-kV line and
approximately 1 mile from the existing Raceway 230kV
substation; Sec. 4, TSN, RI1E.

Raceway 230-kV substation; Sec. 4, TSN, R1E.

One span of double-circuit 500-kV line from the Navajo-
Westwing 500-kV line to the Raceway 500-kV substation.
Approximately 1 mile of double-circuit 230-kV lines to the
Raceway 230-kV substation.

Navajo-Westwing 500-kV line will be adjacent to the
Raceway 500-kV substation. From the 500/230-kV
transformers at the Raceway 500-kV substation, 230-kV
lines would run south to the Raceway 230-kV substation.

The loop-in of Raceway 500-kV line will be needed to
provide contingency support to Raceway, increase system
reliability, and increase the import capability to the Phoenix
Metropolitan area.

2009
2010

An application for a Certificate of Environmental Compatibility has not yet been filed.
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Line Designation

Size
(a) Voltage

~ (b) Capacity
(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

() Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004—2013
Ten-Year Plan

Planned Transmission Description

2010

TS5 — Raceway 500-kV line.

525-kV AC.
To be determined.

TS5 500/230-kV substation to be constructed in 2007.
Location to be determined, approximately in the north
Buckeye/Sun Valley area.

None.

Raceway 500-kV substation to be constructed in 2010
adjacent to the Navajo-Westwing 500-kV line and
approximately 1 mile from the existing Raceway 230kV
substation; Sec. 4, TSN, RI1E.

Approximately 40 miles of single-circuit line.

North from TS5 substation and then in a northeasterly
direction to the Raceway substation.

. This line will be needed to serve projected need for electric

energy in the area immediately north and west of the Phoenix
Metropolitan area. It will increase the import capability to
the Phoenix Metropolitan area as well as increase the export
capability from the Palo Verde/Hassayampa area.

2008
2010

An application for a Certificate of Environmental Compatibility has not yet been filed.
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Line Designation

Size
(a) Voltage

(b) Capacity
(c) Point of Origin

(d) Intermediate Point
(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company -

2004 —2013
Ten-Year Plan

Planned Transmission Description

2010

Westwing — Raceway 230kV Line.

230-kV AC.
1200 MVA.
Westwing substation; Sec 12, T4AN, RIW.

. None.

Raceway substation located along the Westwing-New
Waddell 230-kV line, approximately 3 miles south of the
Waddell Dam; Sec. 4, T5N, R1E.

Approximately 7 miles of line on double-circuit poles.

Northeast from Westwing substation paralleling existing
transmission lines to the Raceway substation which will be
adjacent to the existing transmission lines.

The 230-kV line will serve increasing loads in the far north
and northwest parts of the Phoenix Metropolitan area and
provide contingency support for multiple Westwing 500/230-
kV transformer outages.

2007
2010

Certificate of Environmental Compatibility issued 6/18/03 (Case No. 120, Decision No. 64473,

North Valley Project).
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Arizona Public Service Company
2004 —2013
Ten-Year Plan

Planned Transmission Description

2012
Line Designation Gila Bend-TS8 230-kV line.
Size
(a) Voltage 230-kV AC.
(b) Capacity To be determined.
(¢) Point of Origin Gila Bend substation; Sec. 36, T2N, R1W.
(d) Intermediate Point None.
(e) Point of Termination TS8 230-kV substation to be built in or near Yuma, Arizona
(f) Length Approximately 115 mile of single-circuit line.

Routing West from Gila Bend to Yuma, generally parallel to
Interstate 8.

Purpose As a new transmission path to Yuma area, this 230-kV line
will provide transmission capacity required to supplement
limited transmission and generation resources in the Yuma
area. This 230-kV line will also provide another source for
the Gila Bend area.

Date

(a) Construction Start 2010
(b) Estimated In Service 2012

An application for a Certificate of Environmental Compatibility has not yet been filed.
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Line Designation

Size
(a) Voltage

(b) Capacity
(c) Point of Origin
(d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004—2013
Ten-Year Plan

Planned Transmission Description

2013

- Westwing-El Sol 230-kV line.

230-kV AC.
1200 MVA.
Westwing substation; Sec. 12, T4N, R1W.

None.

El Sol substation; Sec. 30, T3N,-R1E.

~ Approximately 11 miles of single-circuit line.

Per Certificate.

This line will increase system capacity to serve growing
demand for electric energy in the Phoenix Metropolitan area,
while maintaining system reliability and integrity for
delivery of bulk power from Westwing south into the APS
Phoenix Metropolitan area 230-kV transmission system.

2012
2013

Certificate of Environmental Compatibility issued 7/26/73 (Case No. 9, docket No. U-1345).
Note that this Certificate authorizes two double-circuit lines. Construction of the first double-
circuit line was completed in March 1975. Construction of the second line, planned to be built
with double-circuit capability but initially operated with a single circuit, is described above.
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Line Designation

Size
(a) Voltage

(b) Capacity
(¢) Point of Origin

- (d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start

(b) Estimated In Service

Arizona Public Service Company

2004 —2013
‘Ten-Year Plan

Planned Transmission Description

TBD

Mazatzal loop-in of Cholla-Pinnacle Peak 345-kV line.

345-kV AC.
To be determined.

Cholla-Pinnacle Peak 345-kV line; near Sec. 3, T8N, R10E.

None.

Mazatzal 345/69-kV substation; approximately Sec. 3, T8N,
RI10QE.

Approximately 1 span each of two single-circuit lines.

The Mazatzal substation will be built adjacent to the Cholla-
Pinnacle Peak 345-kV line so it will be just one or two spans.

This substation will serve projected need for electric energy
in the area of Payson and the surrounding communities.

Additionally, improved reliability and continuity of service
will result for the growing communities in the Payson area.

TBD
TBD

A Certificate of Environmental Compatibility is not needed for this project.
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Line Designation
Size

(a) Voltage

(b) Capacity

(c) Point of Origin

(d) Intermediate Point

(e) Point of Termination

(f) Length

Routing

Purpose

Date
(a) Construction Start
(b) Estimated In Service

Arizona Public Service Company

2004—2013
Ten-Year Plan

Planned Transmission Description

1BD

Palo Verde - Pinal West - Saguaro 500-kV line.

525-kV AC.
To be determined.
Palo Verde Power Plant; Sec. 34, TIN, R6W.

Pinal West substation in the Casa Grande area. Hassayampa
and Jojoba substations are also possible interconnection
points.

Saguaro substation; Sec. 14, T10S, R10E.

Approximately 130 miles of new line to be built on single-
circuit poles or towers. Some sections may be built on
double-circuit structures.

South and east from the Palo Verde switchyard, paralleling
existing transmission lines for part of the route. The
approved corridor is defined in the CEC identified below.

This line is the result of the joint participation CATS study.
The line will be needed to increase the adequacy of the
existing EHV transmission system and permit increased
power delivery throughout the state. It is anticipated the line
will be a joint participation project.

TBD
TBD

Certificate of Environmental Compatibility issued 01/23/1976 (Case No. 24, Decision No.

46802).
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IL.

INTRODUCTION AND PURPOSE

The Transmission Planning Process and Guidelines (Guidelinés) are used

~ by Arizona Public Service Company (APS) to assist in planning its Extra High

Voltage (EHV) transmission system (345kV and above) and High Voltage
transmission system (230kV and 115kV). In addition to these Guidelines, APS
follows the Western Electricity Coordinating Council’s (WECC) regional
planning reliability criteria for system disturbance and performance levels. These
WECC Reliability Criteria, which can be found in their entirety on the WECC
website, are (1) WECC/NERC Reliability Criteria for Transmission System
Planning (http://www.wecc.bizZWECC-NERC_Planning%?20Standards_9-18-

02.pdf) and (2) Minimum Operating Reliability Criteria
(http://www.wecc.bizZMORC Pages 9-02.pdf). These Guidelines are for internal

use by APS and may be changed or modified at any time without notice. Thus,

others should not use these Guidelines without consultation with APS.

PLANNING METHODOLOGY

. General

APS uses a deterministic approach for transmission system planning. Under
this approach, system performance should meet certain specific criteria under
normal conditions (all lines in-service) and for any single contingency condition
(any one element out-of-service). In general, an adequately planned transmission
system will:
¢ Provide an acceptable level of service at the lowest cost for normal and single

contingency operating conditions.

e Not result in the loss of load for any single contingency outage.
e Not result in cascading, overloaded equipment, or unacceptable voltage
conditions for any single contingency outage.

e Work in compliment with local generation in load constrained areas.


http://www.wecc.biz/WECC-NERC
http://www.wecc.biz/MORC

At present, probabilistic computational techniques are not directly used in the
transmission planning process. However, system reliability performance is
examined in the solution of switchyard circuit breaker arrangements, transformer
reserve capacity, and in the choice of using single contingency outages for reserve
transmission capacity. Further, deterministic guidelines generally provide some
margin. The WECC is developing and plans to phase in probabilistic
performance criteria in its planning criteria, which APS generally follows.

These planning methodologies, assumptions, and guidelines are used as
the basis for the development of future transmission facilities. Additionally,
. consideration of potential alternatives to transmission facilities (such as
distributed generation or new technologies) is evaluated on a case-specific basis.
As the system grows and changes, and as more planning tools become available to
the transmission planning engineer, revisions or additions to these guidelines will

be made as appropriate.

. 230kV Long-Range System

APS’ planning process begins with the review of the major long-range -
230kV system requirements. APS’ philosophy regarding long-range 230kV
transmission planning for the Phoenix Metropolitan Area has been to develop four
major source points (Westwing, Pinnacle Peak, Kyrene, and Rudd) in the Valley;

see Figure 1. In the future, other major source points may become necessary.
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The Long-Range Substation Development Master Plan for the Phoenix
Metropolitan Area will be utilized in determining the location of future 230/69kV
and 69/12.5kV substations. This Master Plan considered future land use plans
that were d.eveloped by government agencies, Landis aerial photo maps, and
master plans that were provided by private developers. Other factors considered
in developing the Master Plan included (1) APS’ long-range forecasted load
densities per square mile for residential, commercial, and industrial loads, (2) the
12.5KV service areas and associated number of 69/12.5kV substations, and (3) the

69kV service areas and associated 230/69kV substations for the Phoenix area.

. Ten Year System Expansion Plans
The next step is to conduct detailed 230kV facility studies to develop

APS’ ten-year 230kV system expansion plans. In developing these plans, the
230kV and 69KV system requirements are coordinated to minimize future
expansion of facilities, while at the same time achieving the long range 230kV
and 69kV substation expansion plans set forth in the Master Plan. Consideration
is given to load growth patterns due to master planned developments, new
housing developments, shopping centers, high/mid rise buildings, and industrial

parks. Also considered, are other system changes affected by right-of-way,




facilities siting constraints, routing of future transportation corridors, and joint

planning with neighboring utilities and governmental entities.

. Facilities Keyed to Generation/Resource Additions

New EHV transmission facilities are also required in conjunction with
generation resources due to (1) a “merchant” request by an Independent Power
Producer (IPP) for generator interconnection to the APS system, (2) a “merchant”
request for point-to-point transmission service from the generator (receipt point)
to the designated delivery point, or (3) designation of new resources or re-
designation of existing units to serve APS network load (including removal of an
older units’ native load designation).

If an interconnection or transmission service request is made by an IPP to
interconnect into or deliver power over the APS system, APS will perform the
study work and enter into appropriate agreements pursuant to applicable FERC
regulations and APS’ Open Access Transmission Tariff. At present, FERC is
reviewing and standardizing the interconnection process and agreements. APS
may design and construct, at the IPP’s expense, transmission facilities identified
in the Facilities Study that are needed to accommodate the interconnection or

transmission service request.

. Generation Schedules

For planning purposes, economic dispatches of network res'ources are
determined for APS’ system peak load in the following manner:
a. Determine base generation available and schedule these units at maximum
output.
b. Determine resources purchased from other utilities, IPPs, or power
marketing agencies.

c. Determine APS’ spinning reserve requirements.



d. Schedule intermediate generation (oil/gas steam units) such that the

spinning reserve requirements in section (c) above are met.

e. Determine the amount of peaking generation (combustion turbine units)

required to supply the remaining system peak load.

Phoenix area network resources are dispatched based on economics and any
existing import limitations. When possible, spinning reserve will be carried on
higher cost Phoenix area network generating units.

Generation output schedules for interconnected utilities and IPPs are based
upon consultation with the neighboring utilities and IPPs or as modeled in the

latest data in WECC coordinated study cases.

F. Study Period

Transmission plans are updated on a continuing basis to determine the
projected facilities needed for each year over a ten-year period. These plans then
become a basis for the transmission capital budget and future facility construction.
Each year the plans for the next ten years are developed by first determining the
requirements for the tenth year, and fhen defining the additions required for each
of the preceding nine years. Needs for specific projects are incorporated in these

ten-year plans.

G. Regional Coordinated Planning

1. Western Electricity Coordinating Council (WECC)

APS is a member of the Western Electricity Coordinating Council. The
focus of the WECC is on promoting the reliability of the interconnected bulk
electric system. The WECC provides the means for:

e Developing regional planning and operating criteria.
¢ (Coordinating future plans.
e Compiling regional data banks for use by the member systems and the

WECC in conducting technical studies.

e Assessing and coordinating operating procedures and solutions to regional

problems.



e Establishing an open forum with interested non-project participants to
review the plan of service for a project.
2. Joint Studies
In many instances, EHV projects can serve the needs of several utilities,
IPPs, or both. To this end, joint study efforts may be undertaken. Such joint
study efforts endeavor to develop a plan that will meet the needs and desires

of all individual companies involved.

H. Load Projections

L

APS substation load projections are based on the APS Corporate Load
Forecast. Substation load projections for neighboring interconnected utilities or
power agencies operating in the WECC area are based on the latest data in WECC

coordinated study cases. Heavy summer loads are used for the studies.

Alternative Evaluations

1. General

In evaluating several alternative plans, comparisons of power flows,
transient stability tests, and fault levels are made first. After the alternatives
are found that meets the system performance criteria in each of these three
areas comparisons may be made of the losses, transfer capability, impact on
system operations, and reliability of each of the plans. Finally, the costs of
facility additions (capital cost items), costs of losses, and relative costs of
transfer capabilities are determined. A brief discussion of each of these
considerations follows.

2. Power Flow Analyses

Power flows of base case (all lines in-service) and single contingency
conditions are tested and should conform to the system performance criteria
set forth in Section IV of these Guidelines. Double or multiple contingencies
are examined, but in general, no facilities are planned for such conditions.
Normal system voltages, voltage deviations, and voltage extreme limitations

are based upon operating experience resulting in acceptable voltage levels to



the consumer. Power flow limits are based upon the thermal ratings and/or
sag limitations of conductors or equipment, as applicable.

Transient Stability Studies

Stability guidelines are established to maintain system stability for single
contingency, three-phase fault conditions. Double or multiple contingencies
are examined, but in general, no facilities are planned for such conditions.

Short Circuit Studies

Three-phase and single-phase-to-ground fault studies are performed to
ensure the adequacy of system protection equipment to clear and isolate faults.

Losses Analyses

A comparison of individual element and overall transmission system
losses are made for each alternative plan being studied. The losses computed
in the power flow program consist of the I’R losses of lines and transformers
and the core losses in transformers, where represented.

Transfer Capability Studies

In evaluating the relative merits of one or more EHV transmission plans,
both simultaneous and non-simultaneous transfer capability studies are
performed to determine the magnitude of transfer capabilities between areas
or load centers.

Subsynchronous Resonance (SSR)

SSR phenomenon result from the use of series capacitors in the network
where the tuned electrical network exchanges energy with a turbine generator
at one or more of the natural frequencies of the mechanical system. SSR
countermeasures are applied to prevent damage to machines as a result of
transient current or sustained oscillations following a system disturbance.
SSR studies are not used directly in the planning process. SSR
countermeasures are determined after the transmission plans are finalized.

Economic Evaluation

In general, an economic evaluation of alternative plans consists of a
cumulative present worth or equivalent annual cost comparison of capital

‘ costs.



IIL.

PLANNING ASSUMPTIONS

. General
1.

Loads

Loads used for the APS system originate from the latest APS Corporate
Load Forecast. In most cases, the corrected power factor of APS loads is
99.5% at 69kV substations.

Generation and Other Resources

Generation dispatch is based on firm power and/or transmission wheeling

contracts including network resources designations.

. Normal Voltage Levels

a. Nominal EHV design voltages are 500kV, 345kV, 230kV, and 115kV.
b. Nominal EHV operating voltages are 535kV, 348kV, 239kV, and 119kV.

Sources of Databases

WECC Heavy Summer base cases are the sources of the databases. Loop
flow (unscheduled flow), of a reasonable amount and direction, will be
allowed for use in planning studies.

Voltage Control Devices

Devices which can control voltages are shunt capacitors, shunt reactors,
tap-changing-under-load (TCUL) and fixed-tap transformers, static VAR
compensators, and machine VAR capabilities. If future voltage control
devices are necessary, these devices will be evaluated based upon economics
and the equipment’s ability to obtain an adequate voltage profile on the EHV
and HV systems.

Phase Shifters

In general, where phase shifters are used, schedules are held across the
phase shifter in base case power flows and the phase shifter angle is held in
the outage cases.

Conductor Sizes
Existing EHV voltages utilized by APS are 230kV, 345kV, and 500kV. It

is presently planned that the 345kV transmission system will not be expanded,



thus all future APS EHV lines will be 500kV or 230kV. Planned 500kV lines
will initially be modeled using tri-bundled 1780 kCM ACSR conductor
(Chukar) with a flat phase spacing of 32 ft./32 ft./64 ft. between phases, unless
otherwise specified. Preferred construction for 230kV lines consists of 954
ACSS conductor on steel poles.
8. 69kV System Modeling
230kV facility outages may result in problems to the underlying 69kV

system due to the interconnection of those systems. For this reason, power
flow cases include a detailed 69kV system representation. Solutions to any
problems encountered on the 69kV system are coordinated with the
subtransmission planning engineers.

9. Substation Transformers

a. Bulk substation transformer banks may be made up of one three-phase or
three single-phase auto-transformers, depending upon bank size and
economics. For larger banks where single-phase transformers are used, a
fourth (spare) single-phase transformer will be used in a jack-bus
arrangement to improve reliability and facilitate connection of the spare in
the event of an outage of one of the single-phase transformers. TCUL will
be considered in the high voltage windings, generally with a range of plus
or minus 10%. High voltage ratings will be 500kV or 345kV class and
low voltage windings will be 230kV, 115kV, or 69kV class.

b. For high-density load areas, both 230/69kV and 69/12.5kV transformers
can be utilized. 230/69kV transformers will be rated at 113/150/188 MVA
with a 65°C temperature rise, unless otherwise specified. 69/12.5kV
transformers will be réted at 25/33/41 MVA with a 65°C temperature rise,
unless otherwise specified. 188 MVA transformers are utilized in future
230/69kV substations up to a 200 MVA load level. Beyond the 200 MVA
load level, the economic sizes. of 230/69kV transformers to serve the load

are as follows:



1) Add the third 188 MVA transformer if the load potential is expected to
be 400 MVA or less.

2) If the load potential is expected to exceed 400 MVA then another
230/69kV substation will be built.

With all elements in service, a transformer may be loaded up to its top

Forced Oil Air (FOA) rating without sustaining any loss of service life.

* For a single contingency outage (loss of one transformer) the remaining
transformer or transformers may be loaded up to 20% above their top FOA
rating, unless heat test data indicate a different overload capability. The
loss of service life sustained will depend on the transformer pre-loading
and the outage duration. Tap‘setting adjustment capabilities on 230/69kV
transformers will be £5% from the nominal voltage setting (230/69kV) at

2%:% increments.

10. Switchyard Arrangements

a. 500kV and 345kV Substations

Existing 345kV switchyard arrangements use breaker-and-one-
half, main-and-transfer, or modified paired-element circuit breaker
switching schemes. Because of the large amounts of power transferred via
500kV switchyards and the necessity of having adequate reliability, all
500KV circuit breaker arrangements are planned for an ultimate breaker-
and-one-half scheme. If only three or four elements are initially required,
the circuit breakers are connected in a ring bus arrangement, but
physically positioned for a breaker-and-one-half scheme. The maximum
number of elements to be connected in the ring bus arrangement is six.
System elements such as generators, transformers, and lines will be
arranged in breaker-and-one-half schemes such that a failure of a center
breaker will not result in the loss of two lines routed in the same general

direction and will minimize the impact of losing two elements.

10



11.

12.

b. 230kV Substations
Future 230/69kV substations should be capable of serving up to
564 MVA of load. 400 MVA has historically been the most common
substation load level in the Phoenix Metropolitan area. Future 230/69kV

substations should accommodate up to four 230kV line terminations and
up to three 230/69kV transformer bays. Based upon costs, as well as
reliability and operating flexibility considerations, a breaker-and-one-half
layout should be utilized for all future 230/69kV Metropolitan Phoenix
Area substations, with provision for initial development to be a ring bus.
Any two 230/69kV transformers are to be separated by two breakers so
that a stuck breaker will not result in an outage of both transformers.

Series.Capacitor Application

Series capacitors may be used on EHV lines to increase system stability,
for increased transfer capability, and/or for control of power flow. The series
capacitors may be lumped at one end of a line because of lower cost; however,
the capacitors are generally divided into two banks, one at either end of a line,
for improved voltage profile.

Shunt and Tertiary Reactor Application

Shunt and/or tertiary reactors may be installed to prevent open end line
voltages from being excessive, in addition to voltage control. The open end
line voltage must not be more than 0.05 per unit voltage greater than the
sending end voltage. Tertiary reactors may also be used for voltage and VAR

control as discussed above.

B. Power Flow Studies

1.

System Stressing

Realistic generation capabilities and schedules should be used to stress the
transmission system in order to maximize the transfer of resources during the

maximum load condition.

11



2. Displacement

In cases where displacements (due to power flow opposite normal
generation schedules) may have an appreciable effect on transmission line
loading, a reasonable amount of displacement (Generation Units) may be

removed.

C. Transient Stability Studies

1. Fault Simulation

When studying system disturbances caused by faults, two conditions will
be simulated:
a. Three-phase-to-ground faults, and
b. Single-line-to-ground faults with a stuck circuit breaker in one phase with

back-up delayed clearing.

2. Margin
a. Generation margin may be applied for the éontingencies primarily affected
by generation, or
b. Power flow margin may be applied for the contingencies primarily
affected by power flow.
3. Unit Tripping
Generator unit tripping may be allowed in-order to increase system
stability performance.

4. Machine Reactance Representation

For transient ‘stability studies, the unsaturated transient reactance of
machines with full representation will be used.
5. Fault Damping
Fault damping will be applied to the generating units adjacent to faults.
Fault damping will be determined from studies that account for the effect of
generator amortisseur windings and the SSR filters.

6. Series Capacitor Switching

Series capacitors, locations to be determined from short circuit studies,

will be flashed and reinserted as appropriate.

12



D. Short Circuit Studies

Three-phase and single-phase-to-ground faults will be evaluated.

1. Generation Representation

All generation will be represented.

2. Machine Reactance Representation

The saturated subtransient reactance (X”3) values will be used.

3. Line Representation

The transmission line zero sequence impedance (Xo) is assumed to be
equal to three times the positive sequence impedance (X;).

4. Transformer Representation

The transformer zero sequence impedance (Xo) is assumed to be equal to
the positive sequence impedance (X;). Bulk substation transformers are
modeled as auto-transformers. The two-winding model is that of a grounded-
wye transformer. The three-winding model is that of a wye-delta-wye with a

solid ground.

IV.  SYSTEM PERFORMANCE

A. Power Flow Studies

1. Normal (Base Case Conditions)

a. Voltage Levels
1) General

(a) 500kV bus voltages will be maintained between 1.05 and 1.08 p.u.
on a 500kV base.

(b) 345kV bus voltages will range between .99 and 1.04 p.u. on the
345kV system.

(c) 500kV and 345kV system voltages are used to maintain proper
230kV bus voltages.

13



(d) Voltage on the 230kV and 115kV system should be between 1.01
p-u. and 1.05 p.u.

(e) Tap settings for 230/69kV and 345/69kV transformers should be
used to maintain low side (69kV) voltages of 1.03 to 1.04 p.u.
Seasonal tap changes may be required. A

2) Specific Buses

(a) APS Pinnacle Peak 230kV bus voltage should be between 1.025
p.u. and 1.035 p.u.

(b) APS Westwing 230kV bus voltage should be between 1.04 p.u.

“-and 1.05 pu.

(c) Saguaro 115kV bus voltage will be approximately 1.035 p.u.

(d) Voltage at the Prescott (DOE) 230kV bus should be approximately
1.02 p.u.

b. Facility Loading Limits

1) Transmission Lines

Transmission line loading cannot exceed 100% of the continuous
rating, which is based upon established conductor temperature limit or
sag limitation.

2) Underground Cable
Underground cable loading should not exceed 100% of the

continuous rating with all elements in service. This rating is based on
a cable temperature of 85°C with no loss of cable life.
3) Transformers »
Transformers cannot exceed 100% of top FOA, 65°C rise,
nameplate ratings.

4) Series Capacitors

Series Capacitors cannot exceed 100% of continuous rating.

¢. Interchange of VARs

Interchange of VARSs between companies at interconnections will

be reduced to a minimum and maintained near zero.
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d. Distribution of Flow

Schedules on a new project will be compared to simulated power
flows to ensure a reasonable level of flowability.

2. Single Contingency Outages

a. Voltage Levels

Maximum voltage deviation on APS’ major buses cannot exceed
5%. This deviation level yields a close approximation to the post-transient
VAR margin requirements of WECC.

b. Facilities Loading Limits

1) Transmission Lines

Transmission line loading cannot exceed 100% of the lesser of the
sag limit or the emergency rating (30-minute rating) which is based
upon established conductor temperature limits.

2) Underground Cable

Underground cable 1oadif1g should not exceed the emergency
rating during a single-contingency outage. This rating is based on a
cable temperature of 105°C for two hours of emergency operation with
no loss of cable life.
3) Transformers
Transformers cannot exceed 120% of top FOA, 65°C rise,
nameplate ratings.

4) Series Capacitors

Series Capacitors cannot exceed 100% of emergency rating.

¢. Generator Units

Generator units used for controlling remote voltages will be
modified to hold their base case terminal voltages.

d. Impact on Interconnected System

Single contingency outages will not cause overloads upon any

neighboring transmission system.

15



B. Transient Stability Studies

Transient stability studies are primarily performed on the 500kV and 345kV
systems.

1. Fault Simulation

Three-phase-to-ground faults and single-line-to-ground faults, simulating
a stuck circuit breaker in one phase with back-up delayed clearing will be
simulated. Fault clearing times of four cycles after fault inception (5 cycles
for a 230kV fault) and a back-up clearing time of twelve cycles after fault
inception is utilized. System elements are switched out at the appropriate
clearing times, as applicable. Fault damping will be applied when applicable
at fault inception.

2. Series Capacitor Switching

Series capacitors, at locations determined from short-circuit studies, will
be flashed at fault inception and will be reinserted depending on their
reinsertion types.

3. System Stability

The system will be considered stable if the following conditions are met:

a. All machines in the system remain synchronized as demonstrated by the
relative rotor angles.

b. System damping exists as demonstrated by the damping of relative rotor
angles and the damping of voltage magnitude swings. Voltages for the
first swing after fault clearing should not drop below 75% of pre-fault
value with maximum time duration of 20 cycles for voltage dip exceeding
20%.

4. Re-closing
Automatic re-closing of circuit breakers controlling EHV facilities is not

utilized.

C. Short Circuit Studies

Fault current shall not exceed 100% of the substation fault current

interruption capability for three-phase or single-line-to-ground faults.
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ARIZONA PUBLIC SERVICE COMPANY
2004-2013
TEN-YEAR PLAN
TECHNICAL STUDY REPORT

I. Introduction

This technical study report is filed with the ACC pursuant to A.R.S. § 40-360.02,
as amended by House Bill 2040, and Arizona Corporation Commission (“Commission”)
Decision No. 63876 (July 25, 2001) regarding the Biennial Transmission Assessment
prepared by Commission Utilities Division Staff.

Two aspects of technical studies were performed and reported here. They are
power flow analyses and stability analyses. Power flow analysis was performed for two
scenarios. The first is for all transmission system elements being in service. All system
elements must be within its continuous rating. The second scenario is for outage of a
single element. All remaining system elements must remain within its emergency ratings.
Voltage deviations for these scenarios must also be within established guidelines. These
voltage deviation guidelines closely approximate post-transient var margin requirements
of the Western Electricity Coordinating Council. More detail is provided in APS’
Transmission Planning Process and Guidelines, which is also included in this filing.

The stability analyses were performed to simulate electrical disturbances on the
transmission system and evaluate the system response. The desired result is that all
generators will remain on line, no additional lines will open, and the system oscillations
will damp out.

Results of the power flow and stability analyses aid in determining when and
where new electrical facilities are needed because of reliability or security reasons.
Additionally, some facilities are planned to address adequacy concerns. These include the
interconnection of generation to the transmission system or efforts to increase import
capability to load-constrained or other areas.

II. Power Flow Analyses

Power flow cases were created for each year of the 2004-2013 study time frame.
These cases represent the latest transmission and sub-transmission plans, load
projections, and resource plans of utilities and independent power producers. Base case
and single contingency conditions are evaluated to determine system needs and timing.
Various iterations of possible solutions lead to the final plans for transmission additions.

The single contingency analysis involves simulations for every non-radial 115kV
or above line that APS owns, partially owns, or operates. Transformer outages are also
evaluated. Results of the power flow studies are tabulated in a Security Needs Table and
an Adequacy Needs Table, below. These tables identify sixteen transmission



lines/projects that are included in this Ten-Year Plan filing. Some of the projects were
classified as Adequacy Needs because of the uncertainty of generation location, size, and
availability in the later years. As projects near the five-year planning time frame, they

may be redefined as Security Needs projects.

simulations are contained in the appendix.

Selected maps of the power flow

Security Needs Table
: In
Transmission Service Critical Outage Limiting Element
Project Year
Loop-in of Pinnacle | 2005 Jomax-Dove Valley Voltage deviation @ Dove
Peak-Prescott 69kV line Valley 69kV & load loss @
230kV line to Gavilan Peak 69kV and Dove
Gavilan Peak 230kV Valley 69k V.
substation
Rudd-TS3 230kV 2006 White Tanks 230/69kV | White Tanks 230/69kV xfmr
line & TS4-TS3 transformer or local #2 & voltage deviation @
230kV line. 69kV lines White Tanks & 69kV system
busses ‘
TS1-TS2-TS3 2008 Loss of Surprise Surprise 230/69kV
230kV lines 230/69kV transformer transformer, Westwing
or loss of Westwing 230/69kV transformer, and
230/69kV transformer local 69kV lines
or local 69kV lines
Raceway-Avery 2008 Raceway transformer & | Voltage deviation @ Avery &
230kV line local 69kV lines 69kV system lines
Loop-in of 2009 Cholla-Zeniff 69kV line | Voltage deviations on the sub-
Coronado-Silver or Cholla-Showlow transmission system in the
King 500kV line to 69kV line area.
Second Knoll
Pinnacle Peak-TS6- | 2009 Raceway-Avery 230kV | 230/69kV transformers @
Avery 230kV line line Deer Valley, Gavilan Peak,
and Pinnacle Peak and voltage
deviation @ Avery
Gila Bend-Yuma 2010 Palo Verde-N. Gila Voltage deviation @ Yuma &
230kV line 500kV line scheduling capacity




Adequacy Needs Table

In
Transmission Project Service System Benefits
Year

Hassayampa-Jojoba-Pinal | 2006- Increases import capability for the Phoenix

West 500kV line. 2007 metropolitan area, increases the export capability

Pinal West-Santa Rosa-S.E. from the PV area. Increases transmission system

Valley 500kV line. reliability and ability to deliver power.

Loop-in of Cholla-Saguaro | 2007 Increase transmission system reliability and ability

500kV line into Silver King to deliver power. Increases import capability for

500kV substation. the Phoenix metropolitan area.

Palo Verde-TSS 500kV. 2007 Increases import capability for the Phoenix
metropolitan area, increases the export capability

TS5-TS1 230kV. from the PV area. Increase system capacity and
reliability to deliver power to the western part of
the Phoenix Metropolitan area.

Loop-in of Navajo- 2010 Increases import capability for the Phoenix

Westwing 500kV to metropolitan area, increases the export capability

Raceway 500kV from the PV area. Increase system reliability and

substation. ability to deliver power.

TS5-Raceway 500kV line.

Westwing-Raceway 230kV | 2010 Increase reliability to Raceway and provide a

line #2 backup for outage of Westwing 500/230kV
transformers.

Gila Bend-TS8 230kV line | 2012 Increases import capability for the Yuma area.
Increases transmission system reliability and
ability to deliver power.

Westwing-El Sol 230kV 2013 Increase transmission system reliability and ability

line _ to deliver power.

Loop-in of Cholla-Pinnacle | TBD Increase transmission system reliability and ability

Peak 345kV to Mazatzal to deliver power.

345kV substation

Palo Verde-Pinal West- TBD Increase transmission system reliability and ability

Saguaro

to deliver power.

III. Stability Analysis

A stability simulation for simulated three-phase faults was performed for 2005
and 2012 for every 345kV or 500kV line that APS owns (totally or partially) or operates.
It has been APS’ experience that stability concerns do not manifest on the 230kV system,
which is primarily designed to deliver power to load. Therefore, no 230kV simulations
were performed. Additionally, every new proposed generation plant will be required to




perform stability evaluations prior to receiving permission to interconnect to the
transmission system.

Each simulation modeled a 3-phase bus fault, appropriate series capacitor flashing
and reinsertion, and fault removal and transmission line removal. System performance
was evaluated by monitoring representative generator rotor angles, bus voltages and
system frequency. Plots of these system parameters are included in Appendix B. The
stability simulations performed to date indicate that no stability problems limit the
transmission system.



APPENDIX A

Power Flow Maps
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APPENDIX B

2006
Stability Plots



Simulation

Browning 500kv

Browning-Kyrene outage.........cccevcenrceiinennne.

Cholla 500 & 345kv

Table of Contents

Cholla-Coronado outage
Cholla-Four Corners outage

.....

Cholla-Pinnacle Peak outage

Cholla-Saguaro outage
Four Corners 500kv

Four Corners-Moenkopi outage
Jojoba 500kv

Jojoba-Hassayampa outage...

Jojoba-Kyrene outage

Kyrene 500kv
Kyrene-Jojoba outage

Moenkopi 500kv

Moenkopi-Eldorado outage
Moenkopi-Yavapai outage.....

North Gila 500kv
North Gila-Hassayampa outage

North Gila-Imperial Valley outage

Navajo 500kv

Navajo-Crystal outage
Navajo-Moenkopi outage

Navajo-Westwing outage .....

Perkins 500kv
Perkins-Mead outage

Palo Verde 500kv

Palo Verde-Devers outage
Palo Verde-Jojoba outage

Palo Verde-North Gila outage

Palo Verde-Rudd outage

Palo Verde-Westwing outage

Pinnacle Peak 345kv
Pinnacle Peak-Cholla outage

Rudd 500kv
Rudd-Palo Verde outage

......

Saguaro 500kv

Saguaro-Cholla outage
Westwing 500kv
Westwing-Navajo outage ....

.....

Westwing-Palo Verde outage
Westwing-Yavapai outage

Yavapai 500kv

Yavapai-Moenkopi outage
Yavapai-Westwing outage

B1

B2

.. B3
... B4

B5

Bé6

B7
B8

B9

B10

.. B11

B12
B13

B14
B15
Bi16
B17

B18
B19

... B20
...B21

B22
B23
B24
B25

B26
B27

... B28

B29

. B30



ARIZONA.voltages stabl1ity\2006\bnx_kux, cht EHV_voltages stabll1ty\2006\bnx_kyx. cht
Tue Jan 27 12120522 2004 Tue Jan 27 12:20:22 2004
1. 2000| 1. 2000|
T T ; T ¥ T . T T T T T T ' T T
taeol L L. L .. DO P e ] R e - ‘v G e et s e e N .
P e e o e /-“\%-————-—_ .___ . —_—— ——___. —
i N
tmoool— L L. L L. . L. e el e e [ .4
: el : ; : : : :
L . . e e Ll _‘ 06000 . L. ... n P .. D D ﬁ
usmo_,... ................ 0.5000L . - - . - - —~
[ S R | R, e e e e e e D . o [ S et e e Ve s S L .. B -
G000l _ ... L. 0. 30001 — M s - .
02000 A 3 i 1 1 | 1 .00 ! 1 ! 1 ) I ! 1 L
0, 01667 Time, sec. 5. 00000 0.01667 Time, S&cC. 5. 00000
0.2000 o vbus . 15207 230.0 KYRENE 1 1.2000 0. 2000 ] vbus 14001 $00.0 FOURCORN [ 1. 2000
0. 2000 + vbul 14203 230.0 CASBRAPS 1 ¢ 1.2000 0.2000 + vhus 14003 500. 0 NAVAZO 11 1.2000
D. 2000 * vbul 14221 230.0 PNPXAPS [ 1,2000 0.2000 * vhus 26003 500.0 ADELANTQ t 1. 2000
0.2000 * vhul 14231 230.0 WESTHING 1y 1.2000 0. 2000 3k vhus 26048- 500, 0 MCCLALLGS o 1.2000
KYRENE FLT KYR-BRMN LINE OUT KYRENE FLT KYR-BRHN LINE OUT
2006 HS3-5A APPROVED BASE. CASE 2006 HS3-SA APFROVED BASE CASE
QCTOBER 28, 2003 QCTORER 28, 2003
BRWN-KYR STAB #11 Q1/03; T*0 3P FLT KYRS00; BRWN-KYR STAB ¢f§ 01/03; T=0 3P FLT KYRS00}
YL CLR FLT W/BRWN-KYRj 2006. dudJWSCE. bpt HC LR FLT W/BRHN-KYR}2008, dudsWSCL, bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED: ALL COMMENTS FROM THE TS5 REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MDF USED. MOST RECENT VERSION OF THE MDF USED. E
{
Totorangles Stabi11ty\2006\BNX_Ryx. cht @ frequencies stablllty\2006\bnx.kyx. cht
1co.00l Tue Jan 27 12:20:22 2004 o500l Tue Jan 27 12120323 2004
T T T T T —T T T ! T ! ! J - ! !
. 0. 400l PRI ' . .

“tsool— L L. S .. L Ye e e e e e e e . . . -

150, 1 i L 1 { | 1
0.01667 Time, sec. 5. 00000
-160.0 <] ang 14931 2%.0 PALOVRDY 1t 160. 00
-180.0 + ang 19987 18.0 DBG-CT! 1 160, 00
-160. 0 * ang 14914 22,0 FONGN4CT H ot 160, 00
~160.0 Rl ang 14948 {5.S SAGUARO! 11 150, 00
160, 0 K ang 14351 13.8 WPHX CC1 1 160,00
-160.0 “x g 15381 26.0 NAVAJD Y 11 160. 00
KYSENE FLT KYR-BRUN LINE OUT

153-5A APPROVED BASE CASE

R'28, 2002 R

AYR STAB a1 01/03; T~0 3P FLT KYRS00}
4L LR FLT W/BRUN-KYR;2006. dydjHSCL. bpt

ALL COMMENTS FRQM THE TSS REVIEW ARE ADDED.
HOST RELENT VERSION OF THE MDF USED.

Bl

59600 . .

sa.50 ) L i L ! ) J
0. 01667 Time, sec. 5. 00000
59. 500 —— o] thus 14001 500.Q FOURCORN AN 80,500
59.500 ——— e = + fhus 14003 500.0 NAVAIO 1 60,500
53. 500 * fhut 14231 230,0 HESTHING 1t 60,500
59,500 = thus 26003 500. 0 ADELANTO it 60.500
59.500 ] fhus 26048 500, 0 MCOULLES 1t 60,509

KYRENE ALT KYR-BRWN LINE OUT

2006 HS3-SA APPROVED BASE [ASE

OCTOBER 28, 2002

BRHN-KYR STAB ¢13 01/03; T+0 3P FLT KYRSQO;
YC (LR FLT W/BRWN-KYR;2006. dyd; WSCL. bpt

ALL. COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED.



ARIZONA_voltages

1.2000

Tue Jan 27 1228136 2004

stability\2006\ch cor. ch

T T

QRO — . . . .

B.5000L . . . .

LR -

L R T T R T T T L.
0.2000) | 1 | I | ! L ! L 1
0.01667 Time, sec. 5. 00000
0. 2000 ] vbus 15207 230.0 KYRENE 1 1.2000
0. 2000 + vbul 14203 230, 0 CASERAPS [ t.2000
0. 2000 N 4 vbul 14221 230. 0 PNPRAPS 11 1.2000
0. 2000 I vhul 14231 230.0 HESTHING 11 1. 2000

CHOLLA S00KV FLT CH-COR LINE OUT

2006 HS3-5A AFPROVED BASE CASE

OCTOBER 28, 2003

CHO-COR STAB; 1/03) T=0 3P FLT CHOS50034C CLR FLT
W/CHO-TOR; 2008 dydj NSTLT. bpt

ALL COMMENTS FROM THE TS5 REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

Totorangles stabl11ty\2006\ch_cor. chf
Tue Jan 27 1228136 2004
160, 20 Ny
! l l T T T T 7 T
e e IS . v
sosal L L L L. . . . W e K

249000

hoE L L L .. L.

L I e St e et L . -

famoobe. . L . e T e R L

160, 00) | P 1 1 | | | 1
0. 01667 ' Time, sec. 5. 00000
-160.0 e/ ang 14921 24,0 PALOVRD{ 1t 160,00
-160.0 + ang 14987 18.0 DBG-CTY [ 160. 60
-160.0 * ang 1991% 22,0 FONGNYEL H o1 160,00
-150. 0 # ang 19991 15,5 SAGUARO1 11 160, 00
-160.0 " ang 14950 13,8 WPHX CC1 1t 160, 00
-160,0 ur ang 15381 26,0 NAVATC t 1t 160, 00

F*™ 1A 500KV FLT EH-COR LINE OUT

'S3-54 APPROVED BASE CASE

R 28, 2003
- .OR STAB} .1/03; T=0 3P FLT CHOS0034C CLR FLT
W/THO-COR; 2008, dyd s WSCL. bpé

ALL COMMENTS FROM THE TS5S REVIEN ARE ADDED.
HOST RELENT VERSION OF THE MDF USED.

2

EHV_voltages
Tue Jan 27 12:28136 200%

stabl11ty\2006\ch.cor, cht

0,700}

owooal . L .. oL L. e el . - P S SR : -
V30001 vl e e e e . R R Yoo e s S e e T e e Teoe e e A T .
00 200 ] 11 i ! ! ! i )

0. 01667 Time, sec. 5. 00000

0. 2000 Q vhys 14001 500.0 FOURCORN 1t 1.2000

0. 2000 " —— - + vbus 14003 500, 0 NAVAJO t 1. 2000

0. 2000 * vhbus 26003 500.0 ADELANTO Tt 1.2000

0.2000 ————————— FH vhus 25048 SO0. 0 MECULLGS 11 1. 2000

CHOLLA 500KV FLT CH-COR LINE QUT

2006 H53-5A AFPROVED BASE CASE

OCTOBER 28, 2003

CHO-COR STAB} 1/03p T=0 3F FLT CHOS00$4C CLR FLT

W/CHO-TOR3 2006, dydiRSCT. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.

MOST RECENT VERSION OF THE MDF USED.

frequencics stabll itg\ZOOS\:h_cor. E.hf
Tue Jan 27 1212837 2004
0. 500} :
! i H T T F T T

L , - e B . . -

§0. cong

53, 309

e T e [N e ﬂ

5%. 6000 o e e e e dte e e A . o et e e e . A T T T S R -

58, L 1 1 1 i) 1 1 i 1
0. 01667 Time, sec. 5. 00000
59.500 o thus 14001 500.0 FOURCORN 11 60. 500
59,500 + fhus 14003 500, 0 NAVAJO 11 60.500
59.500 * 1bul 14231 230.0 KESTHING 11 60.500
59,500 # fhus 26003 500.0 ADELANTO 1 60,500
59,500 b thus 26048 S00. 0 MECLLLGS 11 $0.500

CHOLLA 500KV FLT CH-COR LINE OUT

2006 HS3-5A APPROVED BASE CASE

OCTOBER 28, 2003

CHO-COR STABy 1/031 T=0 3P FLT CHOS0034C CLR FLT
H/THO-COR; 2006, dydj WSCL. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDEﬁ.
HOST RECENT VERSION OF THE HDF LSED,



ARIZONA_voltages Stab111Y\2006\Ch.. fc. chi
; Tue Jan 27 12130:06 2004
T 17 T T T T T T T
R L . B - . e
AN S— /f—ﬁi*__.————+..-______.__.+._._.___.___
- S "y -
teooooL =~ T ITF TR
8. 900G B T | A
. g ; ; .
. I : . .
v
0.0 . . .S, ... L e e e, -
2,700} — :
0. 6000l
8.5000(__
8.4000]
0.30000. K
0, 2000] { 1 1 { { 1 | | 1
0.01667 . Time, sec. 5. 00000
0. 2000 [] vbus 15207 230.0 KYRENE t 1.2000
0, 2000 + vbul 14203 230.0 CASGRAPS 11 1.2000
0. 2000 * vhul 14221 230.0 PNPKAPS 1t 1.2000
0. 2000 ** vhul 14231 230,0 WESTHING LR} 1.2000
CHOLLA FLT CH-FC LINE OUTI
2006 HS3-5A AFPROVED BASE CASE
OCTOBER 28, 2003 {
CHO-FC #1 STAB} 01/03) T=0 3P FLT CHO3YS)FLSH FEN-CHO CARSg
4C CLR FLT W/CHO-FC 152006, duds WSCC. bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED,
MOST RECENT VERSION OF THE MDF LSED,
@ rotorangles Stabi1LEyNI006\Ch_ fe. eh
10,50 Tue Jan 27 12:36:07 2004
! T !' ! ! T T T T
\%W—....: .......... -.....\ . a' ................ . - . p—
96, 000

4,000

0,.0000

=32, 000}
64, coo - - P . . [N -
W00l L L e L. .. Te o e at ey e DRCREE R T T T TR T P ¢ -
B e O —
160.00) ! | ) 1 ] | | | !
0. 01667 Time, sec. S. 00000
-180,0 — . o ang 14931 24,0 PALOVRDY 1 tH 160, 90
-180.0 — —— i e n + ang 14287 18.0 DBE-CTY i1 1 H 160. 00
-160,0 * ang 1991% 32,0 FENGNYCT HAH 160. 00
-160.0 e e Hy ang 14341 5.5 saGUAROL t 1 H 160. 00
+160.0 e " ang 14951 13,8 HPHX ECY 1 14 160,00
1600 P - ang 15981 26,0 NAVAJO 1 11 H 160, 00
LH™A FLY EH-FE LINE ouTt
53-54 AFFROVED BASE CASE

28, 2003
- ¥} STAB} 01/033 T=0 3P FLT CHOI4SFLSH FIN-CHO CaPsSy
"H: CLR FLT W/CHO-FT 132006, dydjWSCE. bpt

ALL. COMMENTS FROM THE TSS REVIEM ARE ADDED.
HOST RECENT, VERSION OF THE MDF LISED.

B3

EHV-voltages Stabi11ty\2006\Ch. fc. cht
Tue Jan 27 12130:07 200%
1. 2000} .
T T T T T T I T
110000 . . oL el L L. e e ee e e . .. R T T TR ST VU PR e e, ¢ -
= o e e ————— ~
LR O P § AT T e e e T T S
G.s00f . . .. ... . B T S e e e e e . T _J
0.3000L. . .. ..., e e s e e [
L I . : : R
mww[_....: ..... e e D e
05000 L L. e e e e e e e el -
G400l . . . s .. .. Yo aTe e e e e s T e e @ S a e e 4 T T PR T R
Q3000 , . . S .. R e e e e T |
020001 _ 1 A ! | i { 1 1
0. 01667 Time, sec. 5. 00000
0.2000 [5) vbus 14001 500, 0 FOLRCORN 1T IH 1,200
0. 2000 + Vhus 14003 500.0 NAUATO t tH 1,200
0.2000 * vbus 26003 500. 0 ADELANTO { tH 1,200
0.2000 #* vhus 25048 500.0 MCTLLLES 1t 1H 12000
CHOLLA FLT CH-FC LINE OUT?
2006 HS3-SA ARPROVED BASE CASE
OCTOBER 28, 2003
CHO-FT #1 STAB; 01/03; T=0 3P FLT CHO34SFLSH FTN-CHO CAPS)
MC CLR FLT W/CHO-FC #132006, dydsHSCE. bpt
ALL COMMENTS FROM THE TSS REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
trequencies Stabi11ty\2006\ch-tc. chi
e Tue Jan 27 12130:07 200% -
T T T —T T T T T —
o400 e Pt e e e eta e e ute e w e N oee s ’ . o
&.0L . . L. L. L T . L A L T T T T P A N . —
&0, 200|

&0, tod|

0. D0y

5350 . .

ss.a00| PN . .. —

52,700 . PRI Te e e .. LR R R T L ST S : . —1

E%.600L . . L LS. LT e e A T T T I.‘ B T T . v

is.500 1 ] 1 1 ! ! ) t
0.01667 ) Time, sec. 5.00000
$9.500 o fhus 14001 500. 0 FOURCORN 1 K 60.500
$3.500 + thus 14003 500.0 NAVAJO 1 1 H 60,500
59.500 * * fhul 14231 230.0 HESTHING 1 1 H £0.500
59.500 = thus 26003 S00. 0 ADELANTO t 1H 0. 500
5%9.500 “ fhus 26044 500.Q MCOULLGS 1 14 €3, 500

CHOLLA FLT CH-FL LINE OUTY

2006 HS3-SA APPROVED BASE CASE

OCTOBER 28, 2003

CHO-FC ¢! STAB) 01/03; T=0 3¢ FLT CHO34S)FLSH FON-CHO CAPSp
4T CLR FLT W/LHO-FL ¢1§2006. dyd;HSTC. bpt

ALL COMHENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.



ARIZONA_voltages
Tue Jan 27 12131315 200%

s¢abl11tY\2006\Ch_pp. chf

02000 1 2, 20001 ) !
0. 01667 Time, sec, R 5. 00000 0.01667 Time, sec. 5. 00000
0, 2000 ' , . O vhus 15207 230.0 KYRENE 1 1H 1. 2000 0. 2000 o vbus 14001 500.8 FOURCORN 1 td 1. 2000
0. 2000 + vhul 14203 230. 0 CASGRAPS t 1H 1. 2000 0.2000 + vhus 14003 500. 0 NAVAJO t1d 1.2000
0.2000 * wbul 14221 230.0 PNPRAPS 1 1H 1.2000 0. 2000 * vius 26003 S00.0 ADELANTG 1 .td  1.2000
0. 2000 * vbel- 14231 230.0 WESTHING t 1H 1.2000 0.2000 * vhus 26048 500.0 MCCULLES (IS 1.2000
CHOLLA FLT CH-PPK LINE OUT1 CHOLLA FLT CH-PPK LINE OUT!
2008 HS3-5A APPROVED BASE CASE 2006 HS3-SA AFPROVED BASE CASE
OCTOBER 28, 2003 OCTOBER 28, 2003
CHO-PPK #1 STAB} 01/03) T-0 3P FLT CHO34S§FLSH FIN-EHO [aAPS; CHO-PEX ¢! STAB; 01/03y T=Q 3P FLT CHOSYS)FLSH FIN-CHO CARS)
YE TLR FLT W/CHO-PPR #1;8C REIN CAPS;2008. dydjHSTT. bpt 4C CLR FLT H/CHO-PPK o1}8C REIN CAPS}2006, dydjNSCC, bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED. ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF YHE MDF LISED. MOST RECENT VERSION OF THE MDF USED.
@ rotorangles stabt11ty\2006ACh PP, cht frequenctes Stabl11ty\2006\Ch_PP. Cht
150,00 Tue Jan 27 12:313115 2004 o cod Tae Jan 27 12131216 2004
! T T T T T T T T T T T T T— T T T
ool L. L e N : : 62,400 . : : : .
.......... . . R - e e e s -
- %0, 300/

B e T, 53, %00}

B S e ce . . - . . e _J 59,500

N L L C e L e o

“w00L L L L L, L. T e i e T : . 59, 00|

160, i ) ! ! ! I ] 1 i 52,300 !
0.01667 Time, sec. 5.00000 0. 01667 Tine, sec. 5. 00000
-160.0 ?_ ang 14931 24.0 PALOVRDY ¢ 14 150, 00 59,500 [o) thus 14001 500.0 FOLRCORN 1 od 60. 500
-160.0 ang 14987 18,0 DBG-CTY 1 14 160.00 59.500 + fhus 14003 500.0 NAVAIO V14 BO.500
-150,0 * Ang” 14914 22,0 FINBNYCC Hotd 160,00 53,500 * fhul 19231 230.0 HESTHING ! 14 c0.500
-160.0 * ang 14341 15,5 SAGUARD! 1 1d 160,00 53,500 = fhus 26003 500,0 ADELANTO ! td 60,500
-180.0 " ang 14951 13,8 WEHX LTI 114 160,00 53.500 L fius 26048 500.0 MCTIRLES v ovd o Bo.s00
-160.0 w ing 15981 26,0 NAVAIC 1 t 14 160,00 )
CHOLLA FLT CTH-PRK LINE OUTI CHOLLA FLT CH-PPK LINE OUTI

EV_voltages
Tue Jan 27 12331115 2004

stabl1itu\2006\ch-pp. cht

&a. 100}

HS3-5A APPROVED BASE [CASE

‘R 28, 2003

K o1 STABj 01,033 T*0 3P FLT CHO345|FLSH FIN-CHO CARS|
=~ oLR FLT W/CHO-PPK +138C REIN CAPS|2006. dyd;NSCE, bpt

ALL COMHENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED.

BY

2006 HS3-SA APPROVED BASE CASE

QCTOBER 28, 2003

CHO-FPX ‘#1 STAB} 01/03; T=0 3P FLT CHO34S)FLSH FON-LHO CAPS
4C CLR FLT W/CHO-PPK ¢138C REIN LARS552006. dydjHSCT, bpt

ALL COMMENTS FROM THE 7SS REVIEN ARE ADDED.
MOST RELCENT VERSION OF THE MDF USED.



ARIZONA_voltages stabi1ity\2006NCh_sg, chf
+. 2000 Tue Jan 27 12i34:47 2004

o.so00l - T I T T I T R R ¢ evae . . . -
0H000L— . .. e s e e ate 4 e e e _l
L R LT I T F T P N : j
042000 1 ! i .l 1 1 1 L 1

0.01667 ° - Time, sec. 5. 00000

0. 2000 o vbus 15207 230. 0 KYRENE 11 1.2000

0,2000 + vhul 14203 230. 0 CASGRARS 11 1.2000

0. 2000 * vhul 14221 230.0 PNPKAPS 11 1.2000 |-

0, 2000 H= vbul 14231 230.0 WESTHING 1 1, 2000

CHOLLA 500KV FLT CH-S5AE LINE OUT

2006 HS3-5A APPROVED BASE CASE

OCTOBER 28, 2003 .

CHO-SAB STABp 1/03) T=0 3P FLT CHOSCO34C CLR FLT

H/CHO-54512006, dydjHSCT. bpt

ALL COMMENTS FROM THE T5S REVIEW ARE ADIED.

MOST RECENT UERSION OF THE MDF LISED.

rotarangles sEabi11Ey\2006 \chosg. Che
5. : Tue Jan 27 12:3%148 2004
T T ™ T ; L B

|zl.un}_.. e e e U N , .

EHV.voltages stabl11$9\2006\ch 53, che
Tue Jan 27 12:3%1%8 200%
1. 2000|
T T T . T
4 1000 . X
1. 0000}
0.9000[ . :
0. 8o00f .
0. 7000, " '
. . : . .
B S S S A Ll oo
LT R L T T e N R S . :.. ....:......‘
QMO0 . . . . e .. T e e e T e . DI I R R ) .'-..-—j
B.300f- . . . S ... T T T T Te e 4 a . R T T
0.2000|_— L | | 1 1 1 !
0.01667 Time, 5ec. 5. 00000
0. 2000 o vius 14001 500.0 FOURCORN [ 1.2000
0. 2000 + vhus 14003 500. 0 NAVAIO LI | 1.2000
0, 2000 * vbus 26003 500,08 ADELANTC t 1. 2000
0. 2000 = vhus 26048 500,0 MLOALGS 1 1. 2000
CHOLLA SOOKV FLT * CH-SAG LINE oUT
2006 H53-SA APPROVED BASE [ASE
OCTOBER 28, 2003
CHO-SAG STaBp 1,031 T*0 3P FLT CHOSOO$4C LCLR FLT
W/CHO-54G} 2006, dudjSCT. bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENY VERSION OF THE MDF USED.
frequencles s5abI11tYN2006N\Chs9. Cht
Tue Jan 27 12:3%143 200%
%0, 500}
5 T T T T T T T T
§0.%00L - . . . .. . D LTI . B . . .

32,000} . e e e ) J e . L. _J ) O e e . . .. e . -
e T R [N .. .. . s9.000) R . . . [T B
B L P N . e e e e .. _ S9.M0Le . L o4 e s e e e e [ P e e L -
L T T T T S e el R L IR BE00L . . L. S - K
160,00 1 1 ) | L -} 1 1 i 59.500 1 [ 1 1 { I ] 1 i
0. 01667 Time, sec. S. 00000 0. 01667 ) } _Time, sec. S, 00000
~180.0 —_— o ang 14931 2%, 0 PALOVRDI 1 160. 00 53,500 o thus 14001 500, 0 FOURCOAN 11 §0, 500
~150.0 —— e e e + ang 14987 8.0 DRG-CT1 101 160,00 59.500 + thus 14003 500, 8 NAVAJO T 60. 500
+160.0 * ang . 4914 22,0 FONGNYCE H 160. 00 59.500 * hul 14231 230.0 HESTHING 11 60.500
-160.0 = ang 14941 15,5 SaGUARAL Tt 160.00 53.500 e fhus 26003 500.0 ADELANTO 11 0. 500
<160, 0 — b ang 14951 13,8 HPHX LTI 1t 168 00 59,500 X fhus 26048 500, 0 HCCULLES 11 §0.500
-160. 0 [ h2d ang 15981 26.0 NAUAJO { [ | 160,00
Funt LA 500KV FLT £H-54G LINE OUT CHOLLA 500KV FLT CH-SAG LINE ouT
'{53-SA APPROVED BASE CASE 2008 HS3-5A AFPROVED BASE CASE
R 28, 2003 . OCTOBER 28, 2003
LA STAB;} 1/037 T=0 3P FLT CHOS00;4L CLR FLT CHO-SAG STAB} 1/03) T=0 3@ FLT CHOS00§4C CLR FLT
W/THO-SAGB) 2006, dyd JWSTL. bpt W/THO-SAG; 2008, dudiHSTL. bpt
ALL COMMENTS FROM THE TSS REVIEM ARE ADDED. ALL COMMENTS FROM. THE TSS REVIEW ARE -ADDED.
MOST RECENT VERSION OF THE MDF USED. MOST RECENT VERSION OF THE MDF USED.
-

B

3



ARIZANA_voltages stabl1ity\2006\ fcmk. chi
Tue Jan 27 12135!16 2004
1. 2000f .
"! T T T T T T LY

o8O0l © 4t it a ek aie e ey ee e e . e min e e mee s e . .....
0.5000L e e e -' ........... . . e
L Ve e e D L .+
Lo T T T T T T A Vi e e e e e e |
B+2000] | 1 ) } } 1 1 1 1
0. 01667 Time, sec. 5. 00000
0. 2000 - o vbus 15207 230. 0 KYRENE [N 1. 2000
0. 2000 —————— + vhul 14203 230. 0 CASGRAPS 1 1, 2000
0, 2000 * vbul 14221 230. 0 PNPKAPS (] 1. 2000
g,2000  _._ 4 vbul 14231 230, 0 HESTHING 11 1. 2000

FON FLTS00 FLN-MNK out

2006 HS3-5A APFROVED BASE CASE

OCTOBER 28, 2003

FOURCORN-MOENKOPI STAB) 1/03) T=0 3P FLT FUNS00;10% FLT DMPING)FLSH
CAPS FCN-MKF/NAV-MKPI4C CLR FLT W/FCN-MKP38E REIN CAPS; 2006, dyd;jHSEL. bpt

ALL COMMENTS FROM THE TSS REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MIF LSED.

rotorangles stabll1ty\2006\ fc_mk, chi
Tee Jan 27 12135317 200%
T ¥ T ﬁ T T T

a.0000]_ . . . .

[ S

............... . F T
.00t T T - E S
%0, 00} 1 1 ] ! 1 1 I 1
0. 01667 Time, sec. 5.00000
-160. 0 ) ang 14931 24.0 PALOVRDY 1 " 160,00
+160. 0 + ang 14387 18.0 DBE-CTY t 160, 00
-180.0 * ang 14914 22,0 FONGNYCC Kot 160, 00
+160.0 = wng 1441 1S.5 SAGUARGL LI 160.00
-160.0 —— b ang 14851 13.8 WPHX EE) to 168,00
-160.0 —— o g 15381 26.0 NAVAJO f L] 160,00

FE* 717500 FON-MNK out

’ 3-5A AFFROVED BASE CASE
28, 2003

b -N-MOENKOPT STAB} {/03p T~0 3P FLT FCNS00310% FLT DMPING)FLSH

CAPS FON-MKP/NAV-HKPRHET CLR FLT W/FCN-MKP3 8C REIN CAPS)2006. dydjWSCC. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RELCENT VERSION OF THE MDF USED.

B voliages stabl11y\2006\ feomk. chi
Tue Jan 27 12:35116 2004
1.2000
T T T T T T T T T
T.i000{ . . X .
1.00000L.
0. 9000
[ . ’
0.70000 . :
O I N § I I DS P e p N
0,5000( R IR I B P : CEECREI .. ........................... —
L N D A LR P Ve e . I T 1 LR v —
L S L T 4
9.2000) _ 1 1 Bl 1 H I H
0. 01667 Time, sec. S. 00000
0.2000 ] vhus 14001 $00.Q FOURCORN 1t t. 2000
0. 2000 + vhus 14003 500.0 NAVATO 11 1. 2000
0. 2000 * vhis 26003 500, 0 ADELANTO 11 1. 2000
0.2000 - **= vbus 26048 500.0 MLCULLES 11 1. 2000
FCN FLTSOO FEN-HNK out
2006 HS3-SA APPROVED BASE CASE
OCTOBER 28, 2003 . .
FOURCORN-MOENKOPT STABJ 17033 T=0 3P FLT FUNS005 10X FLT DMPINGFLSH
CAPS FCN-MKP/NAV-HKPP4C CLR FLT H/FEN-MKPISC REIN CAPS)2006. dydpHSCC. bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
frequencies stabl11ty\2006\ fcmk. chi
Tue Jan 27 12:35317 2004
0.
= T T T T 1 T T
60, 00| . . .

0, 100]

£9. D00y

SRE00L_ . . . el e s cee e e e s e e s T T T P R .
58,700 . . . o . e . . Te 4 e et e e . I R Y @ -
L R I T T T T . D T T S S te v e e e e M |
5. $t0) I 1 I 1 ! il 1 i
0. 01667 - Time, sec. 5. 00000
$9.500 Q9 frus 14001 500, 0 FOURCORN [ £0.500
59,500 + hus 14003 500.0 NAVAJO 11 0. 500
59.500 * hul 14231230, 8 KESTHING 1 §0.500
59,500 —_ 3+ fhus 26002 500.Q ADELANTO ot €0.500
59,500 ————— ® fhus 26048 500. 0 MCCULLGS [ 60.500

FLN FLTS00 FON-HNK ous

2006 H53-5A APPROVED BASE CASE

QCYORER 28, 2003 .

FOURCORN-HOENKOPI STABj 1/03; T=0 3P FLT FINSOO;10% FLT DMPING;FLSH
CAPS FLN-MKF/NAV-MKPIYE CLR FLT W/FIN-MKP;8C REIN CAPS;2006. dydjHSCC, bpt

ALL COMMENTS FROM THE TSS REVIEM ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

B¢



ARIZONA_voltages
Tue Jan 27 121363143 2004

stabllity\2006\} Ix_hax, cht ’

G.H000L.. . . . o, . W e et e e . e e e e LRI - I T T T -ﬂ
O3ooal . . ... L e e B T —
2. 2000 1 { | R ¥ { ! 1 N 1
0. 01667 Time, sec. 5. 00000
0. 2000 =] vhus 15207 230.0 KYRENE o 1. 2000
0.2000 + viul 14203 230, 0 CASGRAPS 1 1.2000
02000 * vhul 14221 230, 0 PNPKAPS T 1. 2000
0.2000 H* vbul 14231 230.0 WESTNING [ 1.2000
JojoBaA FLT J0I0BA-HASSY LINE GUT

2006 HS3-SA APFROUED BASE CASE

OCTOBER 28, 2003

HAS-33 STAB &1 01,033 T=0 3P FLY JJS00;10% FLT DMPING)FLSH CAPS
NAU-HK P/MKP- YAV, PU-DU/NG 4E CLR FLT W/HAS-JJ38L REIN; 2006. dud; WSCC. bpt

ALL COMMENTS FROM THE 7SS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LISED.

rotorangles stabl11ty\2006\ )31 hax, Ch
Tue Jan 27 1236144 2004
150, 00
! T ! T ! ! T ! T
L e . . . Pt e e . . -
25,000} . B

B . e e e e e . he e e e

e : . e . i

ool L e B S e e e e e -

T28O0L_ . L L S .- T e . PIACT T e e e T e e e R T R

150, 3 } A i } } i ) 1
0.01667 Time, sec. 5.00000
-160.0 o ang 14931 2.0 PALOVRDY 1t 160,00
-160.0 + ang 14987 18,0 DBS-CT1 t 1y 160,00
-160.0 * ang 14314 22,0 FONNMCE H 1) 160, 00
-160,0 = ang 14941 15,5 SAGUARO1 [ 160. 00
-150.0 % ang 14851 13.8 WPHX CTI 1t 160.00
-160,0° e vr ang 15381 26,0 NAVAIO 1 t oty 160. 00
JAvn8a FLT JOJOBA-HASSY LINE OUT

*53-SA APPROVED BASE CASE
R 28, 2003
4 STAB &1j 01/03; T=Q 3P FLT JIS00)10% FLT DMPINGIFLSH CAPS
NAV-HKP/MKP- YAV, PU-DU/NG 4L CLR FLT HW/HAS-JT;8C REIN; 2008, dydiHSCD, bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED.

EHV_voltages
Tue Jan 27 1236143 2004

stabi11t5\2006\ Jx_hax. chs

1. 1000]

L e e e e e e e e e ]
g0l L L L. PPN P P ..
g.5000L_ . ., . .. . - - :. . - e hee e e e : .........
W¥OOOL _ . . L el L L. et e ... Te et e e + . DR T RN .. -2 DR
Be3000k— . . . S . e e e e e e e e e . S T T T T e e T PR
8.2000] Il 1 1 I I 1 | 1 L
0.01667 Time, sec, 5. 00000
0, 2000 o ’ vhus 14001 500.0 FOURCORN 11 1. 2000
0. 2000 + vhus 14003 500.0 HAVAJO 110 1.2000
0. 2000 * vhus 26003 500.0 ADELANTO L ] 1. 2000
0. 20600 H vhus 26048 500.0 MCCULLGS 1 13 1.2000
J0J0BA FLT J0JOBA-HASSY LINE oUT

2006 HS3-SA ARPROVED BASE CAS

OCTOBER 28, 2003 .

HAS-IJ STAB e13 01/03) T<0 3F FLY JIS007110X FLT DHPING}FLSH CAPS
NAV-HKP/MKP- YAV, FU-DU/NGPHE CLR FLT H/HAS-JJ38C REIN; 2006, dydjHSCT, bpt

ALL COMMENTS FROM THE TS5 REVIEW ARE ADDED,
MOST RECENT VERSION OF THE MDF LSED.

frequencies stabl11ty\2006\ ] Jx_hax, cht
Tue Jan 27 12136144 200%
¢0. 500)
L] T T \ 1 T T |
BOM00L— o o L e u e e e e . e e e e e . . . -
<0,390] . :

L L Y e L S T T TP R DR R R T T —1

59,600 . . . .S PR T S T T T S P T TR PN ) —

53, 500 I 1 1 1 1 il ) 1
0, 01667 Time, sec. 5. 00000
59,500 o thus 14001 500,0 FOURCORN 11y 60.500
59,500 + thus 14003 500,0 NAVAIO 11y 60.500
59,500 * fhul 1423t 230.0 KESTMING 11y §0.500
59,500 +*= - fhus 26003 S00.0 ADELANTO 1y 60.500
59,500 ———— ¥ fhbus 26048 5000 MCCULLES 11y 60.500

JOJOBA FLT JOJOBA-HASSY LINE OUT

2006 HS3-5A4 APPROVED RASE CASE

OCTOBER 28, 2003

HAS-JT STAR i3 01,033 T=0 3P FLY JIS00; 10X FLT DMPING}FLSH CAPS
NAV-HKP/MKP-YAY, PU-DU/NG; 4C CLR FLT H/HAS-JJ;8C REIN;2006. dudjWSCT, bpt

ALL COMMENTS FROM THE TS5 REVIER ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.

R



ARIZONA_voltages stabi1ituy\2006\ § Jx_kyx. ché
Tue Jan 27 1213659 200% -
1. 2000]
T !7 !7 ! T T T T T

[ A PP i -
usooa_.._ - - . . .......... IV -
L | S T . DI T T T T T T T T T YO PO
L S N S S
0.2 i 1 1 1 1 A 1 L !
0. 01667 Time, sec. S. 00000
8. 2000 [o] vhus 15207 230.0 KYRENE 1 1 1. 2000
0. 2000 + vhbul 14203 230, 0 CASERAPS [ 1..2000
©. 2000 * vhbul 14221 230.0 PNPKAPS 1t 1y 1.2000
0. 2000 = vhul 14231 230.0 WESTHING 11y 1. 2000
JOJOBA FLT JOJOBA-KYR LINE OUT

2006 HS3-5A APPROUED BASE CASE

OCTOBER 28, 2003

JI-KYR 5TAB e1j 01/03) T=0 3F FLT JJ500710X FLT DMPING}FLSH CAPS
NAV-MKP/MKP-YAY, PU-DU/NG J4C CLR FLT W/JJ-KYR31 8L REINj2006. dydjHSCT. bpt

ALL COMMENTS FROM THE T5S REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF LSED.

rotorangles
Tue Jan 27 12137100 2004

stabllIty\2006\ ) S kyx. cht

20O L L L. . . R
vaooal_ . e . . v o
T e e v L i T T T I T -
T A R e e e e e e et
160,00 L 1 1 ! . ! 1 | |
0.01667 Time, sec. 5. 00000
-180, 0 — o ang 14931 24,0 PALOVRDI 1 1 160, 00
<160, ¢ ————— + ang 14587 18.0 DBG-LCTt 1 1 160, 00
-160.0 * ang 14914 23,0 FINGNYED H 1 160. 00
-160.0 Rl ang 1494t 15,5 SARIAROY 1t 13 160. 00
-160.0 “ ang 14951 13,8 KPHX CCY 1 11 160. Q0
-168.0 9r ang 15381 26.0 NAVATO 1 1 1 160, 00
JATRA FLT JOJOBA-KYR LINE OUT

'S3-SA APPROVED BASE CASE
R 28, 2003 .
. STAB #1} 01/03; T=0 3P FLT JJ500§10% FLT DMPINGJFLSH CAPS
NAV-HKP/MKP-YAV, FU-DV/NGS 4C LR FLT W/J3-KYR;8C REING2006. dydiHSCC, bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED,

EHV_voltages
Tue Jan 27 12136359 200%

stabi11£9\2006\ J $x_Kyx. ché

g.8000l .. . .. L. ... P e ] . - ~
oesool Ll - R, e e e e e e -
DL S I fe e e 4 fea e LI R I T LI e e e e e . * . .=
e300l _ . .. oL, L Lt E e e e e . T
a,2000} { | i § 1 ! I | 1
0.01667 Time, sec. 5. 00000
0. 2000 ] vbus 14001 500, 9 FOURCORN oty 1, 2000
0. 2000 + vhus 14003 500. 0 NAVATO 1 1 1.2000
0. 2000 * vhus 26003 500.0 ADELANTC o1y t.2000
8,2000 * vhus 26048 S00,0 MCCULLGS 1ty 1.2000
JoJosa FLT J0JOBA-KYR LINE OUT
2006 HS3-SA APPROVED BASE LASE
OCTOBER 28, 2003 .
J3-KYR STAB e13 01/03; T=0 3P FLY JIS00;10% FLT DMPING}FLSH CAPS
NAY-MKP/HKR-YAV, PU-DU/NGIYC CLR FLT W/J3-KYR;8C REIN}2006, dyd;HSCT: bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LISED.
frequencies stabl11ty\2006\ ) Jx_kyx. cht
Tue Jan 27 12:37:00 2004 ’
60, 500 z
T T T T f T T T T
60.%0 . . : .

S%.%00L . . .. s e e aie s s e e e e e . . - B T T TR, . PRI s -
00l Lo el e . o
2 T e Te e e e e e e, T e e e e M e e e T e e AT b . o o
T T T T T R T T T
€9, 500] 1 1 { { ] | | { 1
0. 018667 Time, sec.’ 5. 00000
53,500 o thus 14001 500.0 FOURCORN 1 1 60,500
53,500 + thus 14003 500, 0 NAVATO 11y 60. 500
59,500 * fBul 19231 230. 0 HESTHING 11 60.500
59. 500 +* fhus 26003 500.0 ADELANTO 11 0., 500
59.500 " thus 26048 S00.Q MCCULLES t vy §0.500
JOJOBA FLT JOJOBA-KYR LINE OUT

2006 HS3-SA APPROVED BASE CASE

OCTOBER 28, 2002

JI-KYR STAB 13 01/03; T=0 3P FLT JISQ0; 10X FLT DMPINGjFLSH CAPS
NAV-MKP/MKP-YAV, PY-DU/NGIHE CLR FLT H/JJ-KYR; 8L REIN72006. dyd;WSCC. bpt

ALL COHMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.



ARIZONA_voltages
Tue Jan 27 12:37:18 2004

$tabi114y\2006\kyx_} Jx. cht

e300l ... cL L. e e e et P L -
0..2000] 1 ! 1 H | 1 | 1 L N
0.01667 Time, sec, S, 00000
0. 2000 o vhis' . 15207 230.0 KYRENE 11 1.2000
0. 2000 + vbul 14203 230,0 CASGRAPS 11 1.2000
0. 2000 * viul 14221 230.0 PNPKAPS 1 1.2000
0. 2000 = vhul .- 14231 230.0 HESTHING T 1. 2000.
KYRENE FLT KYR-JOJOBA LINE OUT
2006 HS3-5A APPROVED BASE CASE
OCTOBER 28, 2003
JI-KYR STAB e!} 01/03; T=0 3F FLT KYRS0Of
YL CLR FLT H/JJ-KYR12006. dyd; WSCC. bpt
ALL COMMENTS FROM THE TS5 REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
rotorangles $tabi11EY\2006\kyx_§ Jx. cht
- Tue Jan 27 12137318 2004
" T T T T T T T T
wnoa L Lo T N e . .. -

hoool. L. L oL, L L.

-sc.000] _ . . < F . P o]

R e . : : :

160,00 1 | 1 1 | ! 1 1 |
0. 01667 Time, sec, S. 00000
-180. 0 o ang 14931 24.0 PALOVRD! 11 160. 00
~160.0 + ang 14987 18.0 DBG-LTI t 1 160. 00
~160.0 * ang 14914 22.0 FONENYCE H 1 160. 00
-160.0 3= ang 14941 15,5 SAGUAROY LI | 160. 00
-160.0 L ang 14951 13.8 RPHX CC1 1t 1 160. 00
~160.0 <r ang 15981 26,0 NAVATO 1§ 8 160. 00

NE FLT KYR-I0J0B4 LINE OUT

'153-SA APPROVED BASE CASE
£R 28, 2003
«~YR STAB efj 01/033 T=0 3F FLT KYRS00;
YT CLR FLT W/JJ-KYR3 2008, dydjWHSCL. bpt

ALL TOMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

EHV_voltages s%ab111ty\2008\kyx_} Ix, cht
Tue Jam 27 12:137:18 2004
1. 2000
T T T T T T T T

9. 5000 : . s D A R
awoodl _ . . . ... ... e . .. T R T T T W E ERP—
03000} .
o | l 1 i 1 | | 1 )
0. 01667 Time, sec. 5. 00000
0. 2000 [¢] vbus 1400t 500, 0 FOURCORN 11 1. 2000
0., 2000 + vbus 14003 500.0 NAUAJO [ 1.2000
02000 * vhus 26003 500.0 ADELANTO [ 1. 2000
0.2000 = vhus 26048 500.0 HCCULLES 11 1. 2000
KYRENE FL.T KYR-JOJOBA LINE QuT
2006 HS3-5A APFROVED BASE CASE
OCTOBER 28, 2003
JI-KYR STAB ¢1j 01/03;3 T=0 3P FLT KYRSQ0)
YL CLR FLT W/JJ-KYR32006. dydjHSCC. bpt
aLL COMMENTS FROM THE TS5 REVIEW ARE ADDED.
MOST RECENT. VERSION OF THE MDF LSED.
frequencles stabl118y\2006\kyx. ] §x. Cht
Tue Jan 27 (237313 2004
€0, 500
T ' ! T ! T T T '
L P . . P e .. . -
$0.3001 1 ......... LI T T LR e e e e I
0. 200 * N

59. %00 < - . TS . -~

S9.800L . . . . ... ... P D T -~ - . .

59, 7001

59. 500

59,500 I | ! 1 1 | 1 1 i
0.01667 Time, sec. 5. 00000
59,500 o hus 14001 500, 0 FOURCORN 11 60,500
59.500 + fhus 14003 500.0 NAVAIO [ €0.500
59,500 * thul 14231 230.0 WESTHING [ €0.500
59.500 ** s 26003 500.0 ADELANTO [ 60.500
$9.500 »u thus 28048 500,0 HCTULLES [ 60.500

B9

KYRENE FLT KYR-JOJOBA LINE OUT

2006 HS3-SA APPROVED BASE CASE

OCTOBER 28, 2003

JI-KYR STAB e1) 01/03; T=0 3P FLT KYRS0O;
YE CLR FLT W/II-KYR32006. dydjHSCT, bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LISED,



ARIZONA_voltages
Tue Jan 27 12i37:35 200%

stabllisy\2006\mk_edx. chf

L e e e e e e L. e
0.5000| . ., - - - :. S e e e e e e et e - DI I T R -
Qoo — ., . oL L. L Tae e e e e a T e e e e & e e .. . DI T S e |
Ba3000L— . . . .. .. . R O e e e S e e e fe e e B T .-J
0.2 1 1 | ] I 1 1 1 1
0. 01667 Time, sec. S. 00000
0. 2000 o vbus 15207 230.0 KYRENE 11 1. 2000
. 2000 + vbul 14203 230. 0 CASGRAPS 11 1.2000
0. 2000 * vhul 14221 230.0 PNFKAPS t 1.2000
0. 2000 #* vbul 14231 230.0 KESTHING 1 1. 2000

WESTERN ELECTRICITY COORDINATING COUNCIL

KPR FLT, HKP-ELD line out

OEYORER 28, 2003

MKP-ELD STABy 1/03p T=0 3P FLT HKPSDO3FLSH CAPS MKP-YAV/YAV-HWG,
NAV-MCC/MKP,MKP-ELD§ 4L CLR FLT W/MKP-ELD)SC REIN; 20086, dydsHSCC, bat

ALL COMMENTS FROM THE TS5S REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MDF USED,

rotorangles
Tue Jan 27 12:37:36 2004

stabl11ty\2006\mk_edx. chi

EHV_voltages stabl11tY\2006\mk_edx. chf
Tue Jan 27 12:37:36 2004
1. 2000|
T T T T T T T T T
tu1000| '
1.0000L__
0. s00af : . .
.00
o, 7000{__
06000}
L . .. : - . . -
Goool . . L. oe L L, I ST e L . -
L R R T o
0. 2000, ! | | Il ! ! { ! 1
0.01667 Time, sec. 5. 00000
0. 2000 [=] vbus 14001 500,90 FOURCORN 1 IR 1.2000
0, 2000 + vhus 14003 500. 0 NavAJO 1 IR 1.2000
0. 2000 * vhus 26003 S0Q.0 ADELANTO 1t tR 1. 2000
©. 2000 = vhus 26048 500.0 MCCULLES t IR 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL
MKP FLT., MKP-ELD line out
OCTOBER 2B, 2003 . .
MKP-ELD STABf 1/03) T=0 3P FLT MKPSOO$FLSH CAPS MKP-YAV/YAV-WWE,
NAV-HCC/MKF, MKP-ELDIYC CLR FLT W/MKP-ELD)BC REIN;2006. dud;HSCLC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
frequencles stablilty\2006\mk_edx. cht
Tue Jan 27 12137237 2004
0.500
T T T T T T
50,400} . . . . . P T e .. . - ~
T T T T O —
60, 200

B T T L T T T O
el U L T N T T T O S -
R e e L. e e R T
-160, 00| 1 ) i 1 ! 1 1 1 1
0.01667 Time, sec. 5, 00000
-160.0 o ang 14931 24,0 PALOVADY t 1R 160 00
-160.0 + ang 14987 18,0 DBG-CTI 1 1R 160, 00
-160.0 * ang 14914 22,0 FENBNYCET H 1R 160, 00
-160.0 Nl . ang 14341 15,5 SaGUARDI t IR 160. 00
-160,0 n ang 14951 13,8 WPHX CLC1 1 $R 160. 00
-160,0 A ang 15381 26,0 NAVAJD 1 1 1R 160. 00

60, 100
&0, 00og :
\ 1 \/ . . :
L \/ ...... , \ ....... . PN -
[N SN . . B e e e e e s e e e e -
SRT0Lee & . o C e e e e e et e e e Th e e e T T S O . -
SIE00L— . . e ke et s et e [ S [ I . -
59.500 L I ! { ! | ! i H .
0. 01667 Time, sec. 5.00000
£9.500 o fhus 14001 50C. 0 FOURCORN 1 IR 60.500
§9.500 + fhus 14003 500. 0 NAVAIO 1 &R 60. 500
59,500 * fbul 14231 230. 0 HESTWING 1 IR €0. 500
59.500 H thus 28003 500.0 ADELANTO 1 IR $0. 500
5%, 500 ® fhus 26049 500.0 MCCUMLLGS 1 1R 60,500

AN ELECTRICITY COORDINATING COUNCIL
LT. MKP-ELD 1ine out
JER 28, 2003
1ac~ELD STABY 17033 T~0 37 FLT MKPSOOFLSH CARS WMKP-YAV/YAV-WWG,
NAV-MCL/MKP, MKP-ELD 4 CLR FLT W/MKP-ELD}SC REIN;2006, dydjHSCL. bat

ALL COMHENTS FROM THE TSS REVIEW ARE ADDEDR.
MOST RECENT VERSION OF THE MDF LSED,

HMESTERN ELECTRICITY COORDINATING COUNCIL

HKP FLT, MKB-ELD line out

QCTOBER 28, 2003

WKP-ELD STAB} 1/033 T=O 3P FLY HKPSO0;FLSH CARS HKR-YAU/YAV-HHG,
NAV-HCC/MKP, HKP-ELDjHEC ELR FLT W/MKP-ELDY8C REIN;2006. dyd;HSCL. bat

ALL COMMENTS FROM THE TSS REVIER ARE.ADEED.
MOST RECENT VERSION OF THE MDF USED.

R0 ' |



ARIZONA_voltages stabl11ty\2006\nk yp. cht
1.2000| Tue Jan 27 12138520 2004
T T T T T T T T

8. 7000}

o000l . .

0.30000
2.2000 1 1 t ] ] L { |
0, 01687 Time, sec. 5. 00000
8. 2000 o} vhus 15207 230.0 KYRENE 11 1. 2000
0. 2000 + vhul 14203 230, 0 CASERAFS 1 1.2000
0.2000 * vhul 14221 230.0 PNPKAPS [ 1. 2000
0. 2000 b vhul 14231 230. 0 WESTHING to 1. 2000
MKF. FLT MKF-YAV 1ine out
2006 HS3-SA APPROVED BASE CASE
QLTORER 28, 2003
MKP-YAV STAB; 1/033 T=0 3P FLT MKPSO03FLSH CAPS MKP-YAV/YAV-KUG,
NAV-HEI_’:/HKF,HKF'ELD]'QC CLR FLT N/MKP-YAV; 8L REINj2006. dydjWSCC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.
rotorangles stabl11ty\2006\mk_yp. cht
Jue Jan 27 12:38220 2004
140, 00}
T T T T T T T T T
[ S N P e e NPT .
e e T T T T N

. SRS

.\_—&‘—;_~:“"—

EHV.voltages stabil1ity\2006\mk_yp. cht
Tue Jan 27 12i38:20 200%
142000
T T T T T T T T T
121000 . . .
16000}
0.3000 . . . .
L N \ I e e PR S It P A
L H - L e e e e e -
¥ . . . . .
08000 . . ... ... e e e e . s e e e e .. . s -
0.5000 . . .- . s e e e e e e el
G0l L L.l LT
L S T T o R (PR S ~
0.200q] 1 | 1 | 1 1 I L -
0.01667 - Time, sec. 5. 00000
0. 2000 o T vbus 14001 500.0 FOURCORN 1 1R 1.2000
0.2000 + vius 14003 500.0 NAVATO t IR 1. 2000
0. 2000 * vhus 26003 500.0 ADELANTO 1 1R 1.2000
02000 = vhus 26048 500.0 MCCULLGS 1 1R 1. 2000
MKP, FLT MKP-YAV 1lne out
2008 HS3-5A APPROVED BASE CASE
OCTOBER 28, 2003
HKP-YAV STABy) 1/03] T=0 3P FLT MKFSO0)FLSH CAPS MKP-YAY/YAV-WHG,
NAV-MCC/HKP, MKP-ELDJ4E CLR FLT H/MKP-YAU; 8T REIN$2006. dydjWSCE, bat
ALL COMMENTS FROM YHE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED,
frequencles s$abl11¥y\2006 \mk_yp. cht
. Tue Jan 27 12:38:24 2004
T T T T T T T T T
L e . D - .. . 4
69,300} B T L T TS
60,200 .

0 100}

" s0. coof

ama L L U 53,300 .
O Lo w0 : e o e
B @ e e e e e e e e e e e e e e e e e e sem0l ... el ... e e e e e e e e e e e e e e e e e e -
Sakool L L L L e e e e T S e S J—_— N e S T S -
169,00 i 1 | ! ] 1 | 59, 500] ! L. 1 I 1 1 | | 1
0. 01667 Time, sec, 5. 00000 0. 01667 Time, sec. 5. 00000
-160.0 o] ang 14931 24, 0 PALOVRDI 1 IR 16Q. 00 59.500 o fhus 14001 500, 0 FOURCORN 1 IR 60,500
-160.0 + g 14387 18,0 DBE-CTY 1 1R 160, 00 59,500 + Thus 14003 500. 0 NAVAIO t 1R 60,500
-160.0 * ang 14814 22,0 FINBNCE 1R 160. 00 53,500 * hal 14231 230. 0 KESTHING t 1R 60,500
-160.0 bl ang 14941 15,5 SAGUARD1 1 1R 160, 00 59.500 N thus 26003 500.0 ADELANTO t IR 60.500
~160.0 " ang 14951 3.8 HPHX CC1 1 §$R 160, 00 53,500 » thus 26048 S00. 0 MCTULLES 1 1R 60. 500
-160.0 “r ang 15981  26.0 NAVAIO | 1 tR 160, 00 )

FLT MKP-YAV 1lne out
453-5A4 APPROVED BASE [ASE
IR 28, 2003

fAV STABp 1/03p T=0 3P FLT MKPSOQ;FLSH CAPS MKP-YAVU/YAV-HHE,
NAV-MCC/MKP, MKP-ELDUE CLR FLT W/MKP-YAVI8C REIN}2006. dudjWSCE. bat

ALL COHMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

MKP, FLT MKP-YAYV line out

2006 HS3-SA APPROVED BASE CASE

OCTOBER 28, 2003

MKP-YAV STABI 1/033 T=0 3P FLT MKP5003FLSH CAPS MKP-YAV/YAV-WKG,
NAV-HMCE/MKP, MKP-ELD4E CLR FLT W/ZMKP-YAU;8C REING2006. dyd; HSEL. bat

ALL EQMMENTS FROM THE TSS REVIEW ARE ADDED,.
MOST RELENT VERSION OF THE MBF LSED.

B//



ARIZONA_voltages stabllity\2006\ng_hax, chf
2000 Tue Jan 27 12:38:35 2004
T T T T T T T T

C.7000L.. . . . D R . ;
_o.com0} . e ) U T L]
sl L B U DA
BaMOOOL— . . . v e e e et ... R T TP R .—-1
0,3000} P The e e e T R T A B
0.2000) | ! ! | I 1 I ] L
0,01667 Time, sec. 5. 00000
0. 2000 o} vhus 15207 230.0 KYRENE 1 1R t. 2000
0. 2000 + vbul 14203 230.0 CASGRAPS t 1R t.2000
0. 2000 * vhul 14221 230.0 PNPKAPS 1 1R 1.2000
0. 2000 ** vhul 14231 230, 0 HESTHING 1 1R 1.2000
N.GILA FLT  N.GILA-HASSY LINE ouT
2006 HS3-54 APPROVED BASE CASE
OCTOBER 28, 2003
M.GILA STAB,3 PH FLT N.GILA 500KV
FLASH CAPS,W/4 CYC CLR FLTjHASSAYMPA-NG OUT)4/8 CYC REIN CAPS
ALL COMHENTS FROM THE TSS REVIEK ARE ADDED.
MOST RELENT VERSION OF THE MDF USED.
rotorangles stabl11ty\2008\ng_hax. cht
Tue Jan 27 12138136 2004
169, 00}
f T T T l T T T
L v P “ 1. —
LT S D R ¥ D T N LR . |
i~ g J o : Z
. RS e e e

ool L L L L L e e e e e e e e

=32.000.. . . - ,. e e e . - D PR - - . - <=1

B . . . . . -

~96,000{__ . .

~128. 000

160,00 | L 1 1 | I L 1 1
0.01667 . Time, sec. . 5. 00000
-150.0 _ o ang 14931 24,0 PALOVRD! 11y 160, 00
-160.0 + ang 14987 18,0 DEG-CTY 114 160,00
-160, 0 * ang 4314 22,0 FINENMCE H {4 160. 60
-160.0 * ang 14341 15.5 SAGUARDL [ 160. 00
-160.0 o ang 14951 12,8 WPHK CCU (BN 160,00
-160.0 —— o ang 1598t 26.0 NAVAJO 1 114 160. 00

LA LT N, GILA-HASSY LINE OUT
HS3-5A APPROVED BASE CASE
JER 28, 2003
e 2ILA STAR,3 PH FLT N.BILA 500KV

FLASH CAPS,H/% CYC CLR FLTjHASSAYHPA-NG OUT;4/8 CYC REIN CAPS

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RELENT VERSION OF THE MDF USED.

EHV_voltages stablil lty\zou&‘\ns_h;x. cht
Tue Jan 27 1238135 2004

1. 1000]

0. 9000

2. 8009

0. 7000!

0. &oaof

L T [EE P
2. 2000] ! | i

0. 01667 Time, sec. 5.00000

0. 2000 o vhus 14001 500. 0 FOURCORN 1 1% 1. 2000

0. 2000 + vbus 14003 500. 0 NAVATO [ 1.2000

0. 2000 * vbus 26003 500.0 ADELANTO 1% 1.2000

0. 2000 3= vbus 26048 500.0 MCCULLGES 11y 1. 2000

N.BILA FLT N. GILA-HASSY LINE OUT

2006 HS3-SA APPROVED BASE LCASE

OCTOBER 28, 2003

N.GILA STAB,3 PH FLT N.GILA 500KV

FLASH CAPS,H/4 CYC CLR FLTPHASSAYMPA-NG OUTj4/8 CYC REIN CAPS

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.

MOST RECENT VERSION OF THE MDF USED.

trequencies . s%abi11ty\2006\ng_hax.Cht
Tue Jan 27 12:38:36 2004
0,50
il T T T T T T

BOMOOL— . . . ot s o s it e e et e e e . . Foe s e et e e ate e e e ; . -
LT T L T T e
$0. 2001 <

0. 100}

€0, 000y

59, 800) - C e e e e —
5% 700~ . . . oL L. . - L T L T R T AT T T T T I
L T T T e a e e L T R N e
5. 500 | ! il 1 S L I i ]
0.01667 Time, sec. ) 5. 00000
59,500 o thus 14001 500.0 FOURCORN 11y 60,500
59.500 + thus 14003 500.0 NAVATO [IRE 60.500
59.500 * Thul 14231 230,0 HESTHING 1ty 60.500
$9.500 = fhus 26003 500.0 ADELANTO oty 60.500
$9.500 o fhus 26048 500.0 MCOIULES IR §0.500

N.GILA FLT N. SILA-HASSY LINE OUT

2006 HS3-5A4 APPROVED BASE CASE

OCTOBER 28, 2003

N.GILA STAB,3 PH FLT N.GILA SOOKY

FLASH CAPS,H/% CYC CLR FLTIHASSAYMPA-NG OUTi4/8 CYC REIN CAPS

ALL COMHENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.

Ri2



ARIZONA_voltages stabll1ty\2006\ng_{vx. cht
Tue Jan 27 12338157 200%
1. 2000
L P N O . e
ous000]__ e el ]
QH000L . L L . e il et e e et e e e . e e e e e e e _J
L e T I e e e . T e s s S e e e e . Tae e e Yo e e e B -
0. 2000 1 | ! 1 1 | il !
0.01667 Time, sec. 5, 00000
0.2000 o vbus 15207 230.0 KYRENE 11 1.2000 |,
0. 2000 + vbal 14203 230.0 CASGRAPS 11 1.2000
9.2000 * vhul 14221 230.0 PNPXAPS [ 1.2000
0. 2000 B3 vhul 14231 230.0 KESTHING [ 1.2000
N.GILA FLT N.GILA-IMP, V LINE OUT
2006 HS3-SA APPROVED BASE CASE
OCTOBER 28, 2003
N.GILA STAB,3 PH FLT N.GILA 500KV
FLASH CAPS,H/4 CYL CLR FLT; IMPVU-NG OUT;4/8 CYC REIN CAPS
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LISED.
rotorangles Stabl14£y\2006\Ng-tvz. che
o Tue Jan 27 1213@3158 2004
3 T T T T —T T T T
R . .. N .
W 00BL L L LS L. . Tee e A I A T I R R Teoe e e e e e e e e ]

RO L L L e e e s e e .
-S%.000 . . . . .

48,000 .

128,000 .

160. 00} 1 1 1 ! 1 ! | I t
0.016&7 Time, sec. 5. 00000
180, 0 [€) ang 14931 24,0 PALOVRDL 1y 160, 00
-150.0 + ang 14987 18.0 DBG-LT1 t oty 160, 00
-150.0 * ang 1431% 22,0 FONGNYCC HotY 160, 00
-160.0 e ang 14941 15,5 SABUARDI 1y 160, 30
-160.0 bl ang 1495t 13,8 WPHX T 1y 160, 00
-160,0 wr ang 15381 11y 160,00

¥ OTTRA LT N.GILA-IMP, V LINE OUT
'S3-5A APPROUED BASE (ASE
R 28, 2003

+  .~A STAB,3 PH FLT N.GILA S00KV

26.0 NAVAJO 3

FLASH CAPS,H/% CYC CLR FLTIIMPU-NG QUT;4/8 CYC REIN CAPS

ALL. COMMENTS FROM THE T55 REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

EHV.voltages
Tue Jan 27 12138157 200%

stabll{ty\2006\ng-_1vx. che

asoeal L L e el . e el
L e [ B . ceeacloo
BuHOOBL— + . b . . . L eTe e e e a e e e e e B e P e e R T T N T J
03000L— . . LS L T e e e e et e e e e et e e AT ET TP
0. 2000) | } ) 1 | ! 1

C. 01667 Time, sec. 5, 00000

0. 2000 [] vbus 14001 500. 0 FOURCORN tory 1.2000

0, 2000 + vhus 14003 S500. 0 NAVATD 1YY 1.2000

0. 2000 * vhus 26003 500.0 ADELANTO 11y 1.2000

0. 2000 # vhus 26048 500. 0 HMLCLLES t oty 1.2000

N.GILA FLT N, GILA-IMP. ¥ LINE OUT

2006 HS3-SA APPROVED BASE CASE

OCTOBER 28, 2003

N.GILA STAB,3 PH FLT N.GILA 500KV

FLASH CAPS,W/% CYC CLR FLT)IMPY-NE QUT34/8 CYC REIN CAPS

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.

MOST RELENT VERSION OF THE MDF USED.

frequencles stabi1ity\2006\ng_1vx. cht
o Tue Jam 27 12138158 200% :
T T T T T T T T
60, %00L—. b et e e e s e e e ey - L N T N ~ . :. -
$0.300L— . . . . .. et e e e T e T T T S
00— ... 0L . . ; e e e Tl i
L e e e e e e -
o e

S0l . ..l P . oL ¥ el .
s!.m__ .............. . - . - PR - : - - - —
59700k« . o e Ta e e .. e e e e L I T T T S T T T E STPEI
BR.600L— . . . .o LT e e e e . I R T T T R
5. | | 1 L - ! 1 1 1 ]

0. 01667 Time, Sec. 5. 00000

59,500 [] thus 14001 $00.0 FOURCORN 15y 60,500

§9.500 + 1bus 14003 500.0 NAVAIO 1oy 60,500

59,500 * het 14231 230.0 HESTHING 11y 60,500

59.500 # fhas 26003 500.0 ADELANTO try 60. 500

59.500 ] thus 26048 500.0 HCCULLES 1ty 60, 500

N.EILA FLT N, GILA-IMP. V LINE QuT

2006 HS3-5A APPROVED BASE CASE
OCTOBER 28, 2003
N.GILA STAB,3 PH FLT N.GILA 500KV

FLASH CAPS,H/4 CYC CLR FLT} IMPU-NG OUT;4%/8 CYC REIN CAPS

ALL COMHENTS FROM THE TSS REVIEW ARE ADDED.
HOST RELCENT VERSION OF THE MDF USED.

R I3




ARIZONA_voltages
Tue Jan 27 121329110 200%

stAb1LILYN2006\nv _clx, chf

o.soc0l_ . "
LR S ; C e e o]
L D D e e oA
0.5000{ . .
QMO0 L ..o .. L R [ . -
ga0l _ .. oL ... . U A S e L P I =
0. 2000} i { | ] I | | L {
0.01667 Time, sec. 5. 00000
0. 2000 o vhus 15207 230.0 KYRENE 11y 1. 2000
0. 2000 + vbul 14203 230, 0 CASGRAPS 11y 1. 2000
0. 2000 * vhl 14221 230.0 PNFKAPS 1ty 1. 2000
0. 2000 H vhul 1ty 1. 2000

14231 230.0 HESTHING

WESTERN ELECTRICITY COORDINATING COUNCIL

NAV. FLT. Nav-Crystal line out

OCTOBER 28, 2003

NAV-CRYS STAB; 1/03; T=0 3P FLT NAVSOO0} 6% FLT DMPING;FLSH CAPS
NAV-HCD/MKP, MKP-ELIHE CLR FLT H/NAV-LRYS)8C REIN;2006. dyd; WSCE. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RELENT VERSION OF THE MDF USED.

rotorangles stabl1l$y\2006\nv._clx, cht
160.00] Tue Jan 27 12i39:11 2004
T T T T T T T T
120,00} 3 . :

%. coaf

4. ool

-32, 0oo|

&4, 000

-%6.000|

B R T T P T PR, IR R R A T S R

160, 00f 1 !
0.01667 Time, secC. S. 00000
-160.0 [§) ang 14931 24,0 PALOVRDI 1 160. 00
-160.0 + ang 14987 18,0 DEG-CT1 1 160,00
-160.0 * ang 1491% 22,0 FENGN4EC M1 160,00
-160:0 = ang 14941 15.5 SAGUARDI 11 160,00
-160.0 % ang 14951 13,8 WPHX CC1 [ 160.00
-160.0 r ang 15981 26.0 NAVAJO 1 1t 160,00

"RN ELECTRICITY COORDINATING COUNCIL

“LT. Nav-Crystal line out

-ER 28, 2003
noav-CRYS STAB7 1/031 T=0 37 FLT NAVS00; 6% FLT DHPINGIFLSH CAPS
NAY-MCC/MKE , MKR-ELDIYE LR FLT W/NAV-CRYS) 8L REINj 2006, dyd; WSCL. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADBED.
MOST RECENT VERSION OF THE MDF USED.

EHY_voltages

stabi11vy\2006\nv_clx. chf
Tue Jan 27 12139011 2004 .

8.3000

02000 1 I
0.01667 Time, sec. S. 00000
0, 2000 o vhus 4001 500.0 FOURCORN 11 1. 2000
0. 2000 + R vbus 14003 S00. 0 NAVAIO 11 1. 2000
0. 2000 * vbus 26003 500.0 ADELANTO t 1. 2000
0. 2000 = vhus 26048 500.0 MCCULLGS 11 1. 2000

WESTERN ELECTRICITY COORDINATING [OUNCIL

Nav, FLT. Nav-Crystal line ocut

OCTOBER 28, 2003

NAV-LRYS STAB; 1/03) T=0 3P FLT NAVS00) 6% FLT DMPING)FLSH CAPS
NAY-HCC/MKP, MKP-ELDJMC ELR FLT W/NAV-CRYS; 8L REIN;2006. dydi HSCL. bat

ALL COMMENTS FROM THE T55 REVIEW ARE ADDED,
MOST RECENT VERSION OF THE MDF LISED.

frequencies s%abl131ty\2006\nv_clx. ch¢
Tue Jan 27 12139711 2004
0. 500|
T T [ T T T T T T
so.400f . .

s%.500 1 | 1 ! | ] 1 1
0. 01667 Time, sec. 5. 00000
53,500 Q fbus 14001 500.0 FOURCORN (] 60.500
59.500 + fhus 14003 500.0 NAVATO 1 60,500
59,500 * [ 14231 230.0 WESTHING 11 60,500
59.500 i fbus 26003 S00.0 ADELANTG [ 60. 500
59,500 " fhus 26048 500.0 MCTULLES 11 . 60,500

HESTERN ELECTRILITY COORDINATING FOUNECIL

Nav, FLT. Nav-Crystal line out

OCTOBER 28, 2002

NAy-CRYS STABY 1/031 T=0 3 FLT NAVS00; 6% FLT DMPING;FLSH CAPS
NAV-MCL/MKP, MRP-ELDSHE CLR FLT H/NAV-CRYS;8C REIN; 2008, dydjWSCE. dat

ALL COMMENTS FROM THE TS5 REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

RI¥



EHV.voltages | stabllity\2008\nv..;mk. chs

ARIZONA.voltages Stability\2006\nv_mk. chi
Tue Jan 27 12139034 2004

Tue Jan 27 12233134 2004

fotcool _ ... 1. 1000

8. 9000

BHOOOL . o o v v e s ate e ate e e L T O 0. 000!
L T R AT N - 0.3000)
5.2000 1 1 1 ] [ 1 I 0. 2000 1 1 i
0, 01667 Time, sec. 3, 00000 0, 01667 Time, sec. 5. 00000
0. 2000 o vhus 15207 230. 0 KYRENE 11 1.2000| | 0. 2000 o vhus 114001 S0Q. 0 FOURCORN 1 1R 14 2000
0, 2000 + vbul 14203 230.0 CASGRAPS 11 1, 2000 0, 2000 + vhus 14603 500, 0 NAVATO t IR 1. 2000
0. 2000 * vbul 14221 230.0 PNPKAPS 1 1. 2000 0. 2000 * vhus 26003 500.0 ADELANTO [ ] 1. 2000
1, 2000 3= vbul 14231 230.0 HESTWING 11 1.2000 0. 2000 & vhus 26048 500.0 MCCULLGS 1 IR 1. 2000
HESTERN ELECTRICITY COORDINATING COUNCIL WESTERN ELECTRICITY COORDINATING COUNCIL
NAV, FLT, Navjo-Mnk. line out NAV. FLT. Navjo-HMnk. line out
OCTOBER 28, 2003 OCTOBER 28, 2003
NAUV-MKP STAB; 1/03p T=0 3F FLT NAUS00} 6% FLT DMPINGjFLSH CAPS . NAV-MKP STAB3 1/03) T=0 3P FLT NAVS00j 6% FLT DMPINGJFLSH CAPS
NAV-MEC/MKP,MKP-ELDIYE CLR FLT H/NAV-HKP{8C REIN}2006. dydjHSTE. bat NAY-MCL/MKP, MKP-ELD HE CLR FLT W/NAV-MKP}8C REIN;2006. dyd;HSCC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED. ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED. - MOST RECENT VERSION OF THE MDF USED.
rotorangles stabillty\2006\nv.mK. ch frequencies . étulllty\znns\nv.mk. cht
160,00 Tue Jan 27 12139134 2004 @ Tue Jan 27 12139135 2004
T T T T T T T - T T T T T T T T J
MO0 . L L. . e e e e e . . e e e e e N .. . . 0,400 . e e e e et e e it e e e . P e e e PO . -
96, 000 : .

T et ittt weicag ST S N % toenocazzzoomd
I WV - :
T N T e
Gooool . . ... ... .. ISP '- EEIRI .. ----- e e p L -
ool L L L L . . el . el . -
ool L L oL . : . . : 4
ool L. L el e S e e e e e :
=tz 000 .. BB . - . S . e s T e e e e T e e e e s o . - —
-160. 00| | | | ! | I _1 1 1 59,500 ! 1 A | ! J 1. I 1 :
0.01667 Time, sec. 5. 00000 Q, 01667 Time, sec, S. 00000
-160.0 o ang 14931 24,0 PALOVRDI 1 1R 160, 00 59.500 o hus 14001 500.0 FOURCORN 1 IR 0. 500
-160.0 + ang 14987 18.0 DIG-CTI 1 1R 160, 00 59.500 + fhus 14003 500. 0 NAVAIG 1 1R 60,500
-160. 0 * £9.CY 14914 22,0 FONBNYCT - H {R 160,00 5§9.500 * © fhul 14231 230. 0 HESTRING 1 1R 60. 500
-160.0 WL ang 14941 15.5 SAGUARO! 1 1R 160. 0O 59.500 = fhus 26003 500.0 ADELANTO 1 1R 0. 500
~160.Q b ang 14351 13,8 NPHX CTY L1 IR 160. 60 $9.500 i fhus 26048 500.0 MCCULLES 1 1R 60, 500
~160. 0 o ang 15981 26,0 NAVAJO 3 1 1R 160, 00
“CRN ELECTRICITY COGRDINATING COUNCIL WESTERN ELECTRICITY EﬂﬂRDINATING COUNCIL
FLT. Navjo-Mnk. line out NAV. FLT. Mavjo-Mnk. llne aut
ER 28, 2003 B OETOBER 28, 2003
+..o~MKP STAB} 1/03§ T=0 3P FLT NAVS00) 6% FLT DHPING;FLSH CAPS . NAU-MKP STAB3 1/03) T=0 3F FLT NAUSOD} 64 FLT DMPING;FLSH CAPS
NAV-MCL/MKP, HKP-ELD; 4T CLR FLT H/NAV-HKP{8C REIN} 2006, dyd; KSCT. bat NAV-MCC/MKP, MKP-ELDS 4T CLA FLT H/NAV-MKP3SC REIN3.2006. dydsHSCE. bat
ALL COMHENTS FROM THE TSS REVIEW ARE ADDED. ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED, MOST RELENT VERSION OF THE MDF USED.

R/S



ARIZONA_voltages staB111EY\2006\nv_ww, Che EHV_voltages Stabi i yN2006\IV_ww. Cht
Tue Jan 27 12339:46 200% ‘ Tue Jan 27 1213346 2004
142000} 14 2000 -
T T T T T 7 —T 7 T T T T T T —
[T S . e e e E e e 1. 1000k,
—— e e - e e e — e e ]
[ T I < SN e TP e RTTITT ESFEE % ..... RS 140000}
A . . :
0.50000__ . 0, socol__
o.rc00{ ° Ceocol . ..
0,100, 0.7000f—.
L weee .- e e e e e e PR N 08000l . .. owe ... [' ..... e e e e e e e e e e e e e e e e -]
0.5000 .. X ....................................... ©,5000L . IR l»l ---------- LR - . -
0.4%000f,. . 0uM000L . . . . e . . [ | ......... LTI S L T L T D T T R AT ﬂ
0.3000} G3000l _ , .. 0. .. ‘Ell .........................................
0. 200} __ i 0.2000 ! 1l ! ! i ! 1 I
0. 01667 Time, sec. 5. 00000 0. 01667 Time, seCs 5. 00000
0.2000 o vhus 15207 230.0 KYRENE 1 1R 1. 2000 0.2000 o] vbus 14001 500, 0 FOLRCORN 1 1R 1. 2000
0.2000 + vbul 14203 230.0 CASGRAPS t IR 1. 2000 0.2000 + vhus 14003 500. 0 NaVATO t IR 1.2000
0, 2000 * vhul 14221 290, 0 PNPKAPS 1 1R 1. 2000 0. 2000 * vbus 26003 500.0 ADELANTO t 1R 1.2000
0,2000 = viul 14231 230,08 HESTHING 1 tR 1. 2000 0.2000 B vhus 2604a S00.0 HCCULLGS t 1R 1.2000
Nav FLY NAV-WW LINE Out NAV FLT NAV-WW LINE OuT
2006 HS3-54 AFPROVED BASE LCASE 2006 HS3-5A4 APPROVED BASE CASE
QCTOBER 28, 2003 . OCTOBER 28, 2003
NAV-HNG STAB; 1,033 T=0 3F FLT NAVS00; 6X FLT DMPINGJFLSH CAPS NAV-HWG STAB3 17033 T=0 3P FLT NAVSO0; 6X FLT DMPINGjFLSH CAPS
NAY-HCC/MKP, MKP-ELDSHT CLR FLT W/NAV-HWG8C REIN32006. dydjWSCC. bat NAV-MCC/MKP, MKP-ELDJ4E CLR FLT H/NAV-KWG)8C REIN;2006. dyd;HSCC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED, ALL COMMENTS FROM THE TSS REVIEW ARE ADDED,
MOST RECENT VERSION OF THE HDF USED. MOST RECENT VERSION OF THE MDF LSED.
rotorangles stabllity\2006\nv_wv. ch? trequencles . st\bllltg\éons\nv_w. cht
150,00 Tue Jan 27 12139346 2004 <0500 Tug Jan 27 12138147 2004
T T T T T T T T ¥ H T T ! R ! ! I
L N e e e e e e e e e e e . , B . f.¥0— ... LIRS L I . See e e -]
. . . . 0 . N

»32, 000]

6%, 00l - X . .. . ! —

L PR PO SRR ....w..............A‘..: .....

SMAM0OLL L L L L L L. e e e e e L e e e e e e s PR

-150, 1 1 1 ) B i I ] |
0. 0168687 Time, sec. . 5. 00000
-160.0 o ang 14931 24,0 PALOVRD! t 1R 160,00
-160.0 + wng 14987 18.0 DBG-CTS 1 1R 150, 00
+160.0 * ang 14914 22.0 FONGNYCE H iR 160. 00
-160.0 = g 1494 15.5 SAGUAROY 1 1R 160, 00
-160,0 » ang 14951 13.8 WPHX CE1 1 IR 160,00
+160,0 v ang 15981  26.0 NAVATO 1 1 1R 160, 00

y NAV-WH LINE OUT

HS3-SA APPROVED BASE CASE

SER 28, 2003 .
nAV-HHE STAB3 1/03; T=0 3F FLT NAVSO0$ 6% FLT DMPING|FLSH CAPS
NAU-MCT/HKP, MKP-ELDINE TLR FLT W/NAV-WKG; BL REIN;2008. dyd; HSTE. bat

ALL COMMENTS FROM THE TSS REVIEN ARE ADDED.
HOST RECENT VERSION OF THE MDF USED.

1 ] 1 1 i3 1 | 1 )
0. 01667 Time, sec. S, 00000
59.500 o thus 14001 500.0 FOURCORN 1R 60,500
59.500 + hus 14003 500.0 NAVAIO 1 1R 60,500
59,500 - * hul 14231 330.0 WESTHING 1R 60.500
$9.500 e hus 26003 500.0 ADELANTO 1R &0. 500
59,500 ———— ® hus 26048 500,90 MCCULLES VIR §0.500
NAV FLT  NAV-WH LINE ouv

2006 HS3-SA AFFROVED BASE CASE

OCTOBER 28, 2003

NAV-HHG STAR§ 1/03)] T=0 3P FLT NAVS00; 6% FLT DMPING;FLSH CAPS
NAV-HCL/MKP, HRP-ELDSE TLR FLT W/NAV-WHG) 8C REIN; 2006, dydsHSCL. bat

ALL COMMENTS FROM THE TSS REVIEH ARE ADDED,
MOST RECENT VERSION OF THE MDF LUSED.

B/6



ARTZONA voltages
Tue Jan 27 12140:06 200%

stabllity\2006\pha_ndx, cht

EHV_voltages
Tue Jan 27 12140106 2004

stabil1ty\2006\pkx_ndx. chi

L e e e e e e e e PR _‘ 0,500
a.s000! - e e e e e s e e e e e e e e e e i e . . 0,500} . - . . e e e e e e e e e e e e e e e e e e PR
n.mu_..... ..... e .......... ..1 9. %000} . - A ----- _1
L T A [ e [ S SO g2oool ... ... e e T N T T AL R e LT ST
0,200, | 1 | 1 { 1 { 1 0. 2000 1 ! 1 1 ! i | |
0. 01667 Time, sec. 5. GO000 0. 01667 Time, sec. 5. 00000
©. 2800 © vhus 15207 230, 0 KYRENE 11 1.2000 0.2000 o vhus 14001 500.0 FOURCORN 1 10 1. 2000
0. 2000 + vbul 14203 230.0 CASERAPS 11 1.2000 0.2000 + vbus 14003 500.0 NAVAJO 1t 10 1. 2000
0. 2000 * vbul 14221 230, 0 PNPKAPS 11 1,2000 0. 2000 . * vhus 26003 S00.0 ADELANTO t 10 1.2000
0, 2000 B vhul 14231 230.0 WESTRING 1 1.2000 0. 2000 * vius 26048 500. 0 MCCULLGS 1 10 1, 2000
PERKINS FLT PERKINS-MEAD LINE OUT PERKINS FLT PERK INS-MEAD LINE OUT
2006 HS3-SA AFPROVED BASE CASE 2006 HS3-S5A APFROVED BASE CASE
OLTOBER 28, 2003 OCTORER 28, 2003
PERK-HEAD STAB3 01/03; V=0 3P FLT PERKSO0JFLSH CAPS MKP-YAU/YAV-HWG, PERK-MEAD STAB) 01/03; T=0 3P FLT PERKSCO3FLSH CAPS MKP-YAV/YAV-WHG,
NAV-MKP/HUG;4C ELR FLT W/PERK -MEAD3 8C REIN;2006. dydjWSCE. bat NAV-MKP/WHG; 4T CLR FLT W/PERK-MEAD;SC REIN}2006. dyd;HSCE. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDEB. ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED. HMOST RECENT VERSION OF THE MDF LISED.
rotorangles stabl 11ty\2006\phx_mdx. ch frequencles stabl 11t 9Y\2006\phx_adx. cht
15 00 Tue Jan 27 12:40:06 2004 <. 5001 Tue Jan 27 $2i40106 2004
T T T T T T - T T T T . T T T T T
[T U ‘ D L X - S . Mol L L. e ... Ve e e e e . P e e e e . . -
%.000f . .......... B : : . €0 2001

B

R S e ce ]

ool L.l e e . T S -

SREOOLL L L L S L L e e e et e e e s Te e .S S e e e Z‘ ..... R T T - SR —

-150. 00 1 I 1 l L 1 1 | t
0.01667 Time, sec. 5. 00000
-160,0 [¢] ang 14931 24,0 PALOVRDI 110 160, 00
~160,0 + ang 14987 18.0 DRG-CT1 1 ta 160,00
-160.0 * ang 14914 . 22,0 FONGNYCE H 10 160, 00
-160.0 e ang 19341 15,5 SAGUAROT 110 1€0. 00
-160.0 bl ang 14951 13,8 WPHX CC1 110 160,00
-180.0 r ang 15981 26,0 NAVAIO 1 1t 10 160. 00
“TVINS FLT PERKINS-MEAD LINE OUT

HS3-SA AFPROVED BASE LASE
ER 28, 2003
~-HEAD STAB} 01,033 T=0 3P FLT PERKSO0JFLSH CAPS MKP-YAV/YAV-WHE,
NAV-HKP/WWG;4C CLR FLT H/PERK-MEAD; 8C REINI2006. dyud;HSCC. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LISED.

SB0L_ . . T . e e e e e ..... . O . N P —
. . .

P I e . . B

L I < . s T

b | S T e e e v e el S u e e v e R T PO B .

59,500 t 1 1 ! } { | | il
0,01667 Time, sec. 5. 00000
53,500 o fhus 14001 500.0 FOURCORN 110 60,500
53.500 + fius $4003 500.0 NAVATO 110 §0.500
53.500 * hul 14231 230.0 HESTHING 110 60,500
59.500 * fhus 26003 500.0 ADELANTO 1t 10 60.500
59,500 » thus 26048 500, & MCCULLGS t 1o 60,500

PERKINS FLT PERKINS-MEAD LINE QUT

2006 HS3-5A APPROVED BASE EASE

OCTORER 28, 2003

PERK-MEAD STABf 81/03; T=0 3P FLT PERKS00;FLSH CAPS HKP-YAV/YAV-WWE,
NAV-MKP/HHE; 4 CLR FLT W/PERK-MEAD;8C REIN;2006, dyd)WSLL. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RETCENT VERSION OF THE MDF USED.

B/7



ARIZONA_voltages .| stabty 1%y\2006\p1x_dvx. cht
Tue Jan 27 12140121 200%
142000 :
T T T T T T T T

1. 1000

0.9000

0. 9000f

Oeoool _ L ... ... b £ e e e e e e e e e e e e e P - pu
P B & RO F R SR PR -
. 4 . . .
L O e e e e e et e e s —
Be3000L— . L . . s e e it e e e et e e e et e e R T T T T P, T -
0..2000] 1 | | ! 1 1 Ll ! |
0. 01667 Time, sec. 5. 00000
0, 2000 . o vhus 15207 230. 0 KYRENE 1 10 1. 2000
0, 2000 + vhul 14203 230, 0 CASGRAFS t 10 1. 2000
0, 2000 * vbul 14221 230.0 PNFKAPS 110 1. 2000
0. 2000 = vhul 14231 230.0 WESTRING 110 “1.2000
WESTERN ELECTRICITY COORDINATING LOUNCIL
PV FLT.  w/PV - Devers 1lme out
OCTOBER 28, 2003
PU-IEV STAB; 1/03) T=0 3P FLT PUS005 10X FLT DMPINGJFLSH CAPS
RAV-MKP/HKP-YAV, PV-DV/NGINC TLR FLT W/PV-DEVBT REIN;2006. dud;HSCLC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADBED.
MOST RECENT VERSION OF THE HDF LISED.
rotorangles stabl 118y\2006\p1x_dvx. Cht
Tue Jan 27 12:140:121 200%
160. 00|
T T T T T T T T

B e L T A . o v
e e T R e e See e s LR L : .
B O L D S T L T
RUN ] ] ] i I 1 | 1 1
0.01667 Time, sec. 5. 00000
-160.0 o ang 14931 24,0 PALOVRDY t ts 160.00
-150.0 + ang 14987 18.0 DEG-CT! t 18 160,00
-160.0 * ang 14814 22,0 FONGNYEL W18 160,00
+160,0 N ang 14941 15.5 SAGUARD! 118 160. 00
-160.0 » ang 14951 13. 8 -WPHX CCY 118 160. 00
~160,0 ur ang 15281 26,0 NAVAIG 1 118 160.00

""TERN ELECTRICITY COORDINATING COUNCIL
‘LT, wW/PV - Devers line out
‘BER 28, 2003
.-DEV STAB§ 1/03j T=0 3P FLT PVS00j 10X FLT DMPINGFLSH CAPS
NAV-HKP/MKP- YAV, FY-DU/NG 4T CLR FLT W/PY-DEVSC REIN;2008. {443 WSLL. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED,
HOST RECENT VERSION OF THE MBF LISED.

EHV_veltages stabl1ity\2006\p1x_dvx. chf
Tue Jan 27 12140:21 2004
1.2000)
$.1000|
1.00000 .,
0. %000f__ .
ool L L. L L B e e ‘1
ool — Lo . e el -
o.5000 . e . - e e e e e e .- —
o.5000[ - . e e e e s .- N
GO0BL . L L el .. S N Ve e e L -
L ) RO - .
0..2000) | I 1 1 ! ! ] 1 A
0. 01667 Time, sec. X S. 00000
0.2000 o vhbus 1400t 500.0 FOURCORN t 18 1.2000
0, 2000 + vhus 14003 500, 0 NAVATO t 18 1. 2000
0.2000 * vhus 26003 500.0 ADELANTO 1 18 1.2000
0, 2000 3= vbus 26048 S00.0 MCTULLES 1 186 1.2000
HESTERN ELECTRICITY COORDINATING COUNCIL
BV FLT.  w/PV - Devers line out
OCTOBER 28, 2003
PY-DEV STABy 1/03; T=0 3P FLT PV5005 10X FLT DMPING;FLSH [APS
NAY-MKP/HKR-YAY, PY-DU/NGIHE CLA FLT W/PY-DEVEC REINS 2006, dudsHSCC. bat
ALL COMMENTS FROM THE TSS REVIEN ARE ADDED. *
MOST RECENT VERSION OF THE MDF USED.
frequencles stabl 11tU\2006\p1x_dvx. cht
Tue Jan 27 12:40121 2004
40. 500
T T T T T T T T T

55,000 . . . . . B T T N e L) R L |
SR . . L e Tae e e R . 2 ]
T AT N e T -
s3.500) 1 1l - i I 1 L I 1 1
0.01667 Time, sec. . 5. 00000
53,500 " ] thus 14001 500, 0 FOURCORN 118 60. 500
59,500 + thus 14003 500, 0 NAVAJO 1 t8  60.500
53,500 * hul 14231 230.0 HESTHING t 18 60,500
58,500 = thus 26003 500.0 ADELANTO 118 60,500
59.500 % thus 26048 S00. O MCCLLLES t 18 50,500

HESTERN ELECTRICITY COORDINATING COUNCIL

PV FLT. w/PV - Devers linc out

OCTOBER 28, 2003

PV-DEV STAB} 1/03} T=0 3P FLT PVS00310% FLT DMPINGJFLSH CAPS
NAV-MKP/MKP-YAY, PV-DU/NGEHC CLR FLT H/PV-DEVEC REIN;2006. dud;WSCL. bat

ALL CQHHMENTS FROM THE TSS REVIEN ARE ADDED.
MOST RELENT VERSION OF THE MDF LSED.

BilE



ARIZONA_voltages
- Tue Jan 27 12140:38 2004

stabilllty\2006\plx. } Jx. cht

141000

c.8000b . . e e s e s 3 - .- 4: ----- . EEEN PR " . -—{
0.5000h . . . .. .. . .. - . e - -. . . - - . -—
R T T TP | [ e e e s e * LR T T T T T T S
03000}, . . -
0. 2000) H ] 1 1 | I 1 |
0. 01667 Time, sec. 5. 00000
0. 2000 o vhus 15207 230.0 XYRENE (] 142000
0. 2000 + vbul 14203 230. 0 EASGRAPS (] 1.2000
0. 2000 * vhut 14221 230.0 PNPKAPS 1 1.2000
0. 2000 = vhul 14231 230.0 WESTHING (] " t.2000
PALO VERDE FLT HASSY-J0JOBA LINE OLT
2006 H53-5A APPROVED BASE CASE
OCTOBER 28, 2003
HAS-JT STAB 41§ 01/03; T=0 3F FLT PU500110X% FLT BHPINGFLSH CAPS
NAV~MKP/HKE-YAV, FU-DU/NGIHE CLR FLT H/HAS-J378C REIN) 2006, dydjWSCE. bpt
ALL COMMENTS FROM THE TS5 REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.
rotorangles Stabl11ty\2006\p1x_} Ix. Che
o Tue Jan 27 12:40:39 200%
f l l I T 1 T T T
vl e e . . . . .

32,000

EHV_voltages
Tue Jan 27 12:40:38 2004

s$abl11tyN2006\P1 X Jx. Ché

L _.1
L3 I . . D e el
050001 . . i .. e . . . . e PR
[ e b e e e e e e e e B -
e300l L .. oL o. .. e .
0. 2000} ! 1 | 1 | 1 1 ! !
0.01667 Time, sec. 5. 00000
0. 2000 — o vius 14001 500. 0 FOURCORN L I ] 1.2000
0. 2000 —_———— + vhus 14003 500. 0 NAVAIO L I } 1.2000
0. 2000 * vbus 26003 500.0 ADELANTD 1 13 1. 2000
0. 2000 3 vbus 26048 500. 0 MCCULLES 1 31 1.2000
PALO VERDE FLT _HASSY-J0JOBA LINE OUT
2006 HS3~SA AFPROVED BASE CASE
OCTOBER 28, 2003
HAS-IT STAB {3 01/03; T=0 3P FLT PU500710% FLT DMPING;FLSH CAPS
NAV-MKP/HKP- YAV, PU-DU/NGHE CLR FLT W/HAS-JJ58C REIN;2006. dydsHSCD. bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
- frequenctes stabl11ty\2006\plx.§Ix. cht
Tue Jan 27 12i40:39 2004%
60500 :
T T ! T ! T T T T
L e L N . .. -

53, 00f

64,000 e e e e e e e e e e e e e e e i e e e e T T T T T T T T A T
SO0k L L L e L Lt e et e e e et e e s P e e i e et i e e e e i e e . e e e + Bt L L T
Mool L. L oL L. L. e e e e T e L e e . B I L LR R B L N T e e oo
-160.00 ___ ] | 1 1 ) | ] i 53.500] - I | 1 1 [ ] ! 1
0. 01667 Time, sec. 5. 00000 0. 01667 Time, sec. 5. 00000
-160.0 o ang 19931 24,0 PALOURDt 1oty 160..00 $9.500 o thus 14001 500.0 FOURCORN 1t 0,500
~160.0 + ang 14987 18.0 DBG-CTI 11 160,00 59,500 + fhus 14003 500,08 NAVAJO 1t 60,500
-160.0 * ang 14914 22,0 FONGNHCE Ho1y 160,00 59. 500 * hul 14231 230.0 HESTHING oty §0.500
-168.0 #* ang 14841 15.5 SAGUARDI 11y 160. 00 59. 500 e flus 26003 500.0 ADELANTO to1g 60,500
-160.0 n ang 14951 13,8 WPHX CCI 1 1y 160. 00 59,500 L] flus 26048 500,0 HMECULLGS 111 60,500
160, 0 o ang 15981 26,0 NAVAZO 1 1y 160. 00
~ VERDE FLT HASSY-JOJOBA LINE OUT PALO VERDE FLT HASSY-J0J0BA LINE OUT

HS3-5A APPROVED BASE CASE

JER 28, 2003
. »~13 STAB &1) 01/03; T=0 3F FLT PV5005 10X FLT DMPING;FLSH CAFS
NAV-MKP/HKP- YAV, PU-DU/NGS Y0 CLR FLT H/HAS-JI;38C REIN; 2006, dyd;WSEL. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ABDED.
MOST RELENT VERSION OF THE MDF LSED.

2006 HS3-SA APFROVED BASE CASE

OLTOBER 28, 2003

HAS-IT STAB e13 01/03; T~0 3P FLT PVS00110% FLT DHPING;FLSH CAPS
NAV-MKP/HKR-YAV, PY-DU/NEHT CLR FLT W/HAS-JI38C REIN;2006. dudjHSCC. bpt

ALL COMHENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.

R/9



ARIZONA_voltages stability\2006\plx_ng, chf EHV._voltages s£abl11ty\2006\p12ng. cht
Tue Jan 27 12:%1:07 2004 Tue Jan 27 12141107 2004
142000 12000
1 T T T T T T T T T T T T T T T T T
341000 . N 4 o - . .
1. 000 1.0000(
0. 300a] N 03000k . . .S .. .. &{ - P e e st . - . -
0. 80a0] ; " M . 80001 __ R
[ I . . . : . L S e e i M
L Nt | I, . . . - _ 86000 . . e ... e e e e . e e e e e e -
L 1 el el asoo L. - e et .
. 4 . . . : . .
amoonl . L ... ... A e e it e e et e e e e e e e e et e e e e e e e e e - L S L L .
o.3c00| : 230000 . .o S Lt R LR e .
0.2000) 1 1 ! | 1 ! | ! 1 0.2000 | ! 1 ! ! | 1 b |
0. 01667 Time, sec. S. 00000 0. 01667 Time, sec. 5. 00000
0. 2000 o vhus 15207 230.0 KYRENE 11 1. 2000 0. 2000 o vhus 14001 500. 0 FOURCORN 118 1.2000
0. 2000 + vhul 14203 230.0 CASGRAPS t 1 1. 2000 0.2000 + vhus 14003 500.0 NAVATD 118 12000
Q. 2000 * vbul 1422¢ 230.0 PNPKAPS . 1 1 1. 2000 0.2000 * vbus 26003 500.0 ADELANTO 118 1.2000
0. 2000 -3k vbul 14231 230.0 HESTWING 11 1. 2000 0, 2000 W vbus 26048 500. 0 MCCWLLES 118 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL WESTERN ELECTRICITY COORDINATING COUNCIL
PV FLT, w/HASSY-N.GILA line out PV FLT. Ww/HASSY-N.GILA 1ine out
OCTORER 28, 2003 OCTOBER 28, 2003 .
PY-NGILA STABj 1/033 T=0 3P FLT PUSDO; 10X FLT DMPING§FLSH CAPS PV-NGILA STAB; 1/03j) T=0 3F FLT PVS00;10% FLT DMPING;FLSH CAPS
NAV-MKP/MKP - YAV, PU-DU/NGYE CLR FLT W/PV-NG;8C REIN; 2006. dydjWSCL, bat NAV-MKP/MKP- YAV, FU-DU/NG YT CLR FLT W/PV-NG38C REIN;2006. dydiWSCC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED. ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED. MOST RECENT VERSION OF THE MDF USED.
rotorangles stabl llty\zOOS\)lx;ns. cht- trequencies stability\2006\p1x_ng. cht
Tue Jan 27 1231413107 2004 Tue Jan 27 12141108 2004
160,00 0,500 .
T T T T T T T T T ! T T T ! T T T T
: ; L e .. D . e
0,300} . -

ol L L e .

“sno0l_ . . ) . - : j i EIE I, . - e . P

36,0001 . . L P PN \ T -

128,000 . : SLE00L. . .. Lt s B S T .

-180.00 1 1 ! L 1 ! ' 1 53,500 | A ] 1 . ! | 1 1
0. 01667 Time, sec. . S. 00000 0.01667 Time, sec. S. 00000
~160,0 o ang - 14931 24,0 PALOVRDYI 118 160, 00 59.500 o thus 14001 500.0 FOURCORN 118 60. 500
-160.0 + ang 14987 18.0 DBG-CTY 118 160. 00 59,500 + fbus 14003 50C. 0 NAVATO 1 18 60. 500
-160.0 * ang 14914 22.0 FONENYCC H 18 160. 00 59, 500 * fbul 14231 230, 0 KESTRING t 18 60. 500
-160.0 Bl ang 14941 15.5 SAGUAROL 1 18 180. 00 59, 500 Nl fbus 26003 500. 0 ADELANTO t 18 €0. 500
-160.0 k] ang 14951 13.8 WPHX CC} 1 ts8 160, 00 59,500 »® fhus 2608 500, 0 MCCULLGS 118 60,500
-160,0 had ang 15381  26.0 NAVAIO ! 1 18 160. 00

TERN ELECTRICITY COORDINATING COUNCIL
LT. w/HASSY-N.GILA 1ine out
JBER 28, 2003
~v-NGILA STAB; 1/031 T=0 3P FLT PVSQ0310% FLT DMPING;FLSH CAPS
NAV-HKP/HKP - YAV, PU-DU/NGS4C CLR FLT N/PV-NGj8C REIN;2006. dud;HSCL. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADBED.
MOST RECENT VERSION OF THE MDF LSED.

HESTERN ELECTRICITY COORDINATING COUNEIL

*PY FLT. w/HASSY-N.BILA 1ine out

QCTOBER 28, 2003

PU-NGILA STABy 1/03; T=0 3P FLT PVS00}10% FLT DMPINGJFLSH CaAPS
NAV-KKP/MKP- YAV, PY-DU/NG; 4E CLR FLT H/PY-NG; 8C REIN; 2008, dud;HSCC. bat

ALL COMHMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

B0 »



ARIZONA_voltages
Tue Jan 27 121%1226 2004

stabl1itu\20067\p1x_rux. chf

L I s

EHV_voltages stabl11ty\2006\p 1x_rux. cht
Tue Jan 27 1214126 200%
1.2000)
H ! T T J T T T
1. 1000] .

. 3000}

[ e [N e e e e
L E U | EPE L. e P PR .
o.s000b. .. . .: ..... - .o .: ..................... .: ..... : ......... —
LI R . e e Te D A R TR Y T e e e . AL Tl e . LRy -
3000L L. LS L L. LT P Y P ) R e e e e Y e e e e
0.2000 1 I L 1 | i 1 1
0, 01667 Time, sec, 5..00000
0. 2000 o vbus 15207 230.0 KYRENE [ 1.2000
0. 2000 + ° wvhul 14203 230.0 CASERAPS [ 1.2000
0.2000 * vbul 14221 230.0 PNPKAPS [ 1.2000
0.2000 =+ vhiet 14231 230.0 HESTWING [ 1.2000
PALO VERDE FLT PU-RLDD LINE OUT
2006 HS3-SA APPROVED BASE CASE
OCTQEBER 28, 2003
PU-RUDD STAB #1) 014023 T=0 3P FLT PU500j10% FLT DMAING{FLSH CAPS
NAV-MKE/MKP-YAY, PU-DV/NGJHC CLR FLT W/PV-RDJ8C REIN;2006. dudiHSCE. bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
rotorangles stabi11ty\2006\plx rux. cht
Tue Jan 27 12141127 2004
160, 00
T L T T T T T T
128,00, _ e e e e A R . N -

BGOOOL— . . . e e e e eie e e : ..... 4 :
L Y T N e e e e e e e e e and
L T T T T S PN .
Gacal L L. L PR e
0.2000) | 1 ! J i } ! 1

0, 01667 Time, sec, 5. 00000

0.2000 Q vbus 14001 500.0 FOLURCORN 1 18 1.2000

0.2000 ° + vhus 14003 500.0 NAVAJO 1t 18 1.2000

0. 2000 * vbus 26003 500. 0 ADELANTO t 18 1.2000

0. 2000 #* vhus 26048 500.0 MCOULLES 1t ta 1.2000

PALOD VERDE FLT FV-RUDD LINE OUT

2006 HS3-54 APPROVED BASE CASE

OCTORER 28, 2003 A

PV-RUDD STAB e!j 01,033 T=0 3P FLT PVUS00310% FLT DMPING}FLSH CAFS

NAV-MKP/MKP- YAV, PU-DU/NG; 4C CLR FLT W/PV-RDj8C REIN; 2006, dydjHSCL. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.

MOST RELENT VERSION OF THE MDF LSED.

frequenclies stabl1ity\2006\plx_rux. cht
. Tue Jan 27 12041227 2004
i T T T T T T L T

B0l ... oL ... . ERIPEPEY .. . L L A B BN BRI . . -
L e I ) Te e e e e e e . I e e a e te e . D N BT SER
&0. 200 .

60, 100}

~32,0001—. . e r e v e e e e A e ......... . N - 59, %00] .
mmo_.. . . e £9. 800¢... - . . - . . e e e e e e P g
B T T e L, et —— [ . e e et e e e e e et e I -
B T R I et ISR smesol— . L. oL Lt e Latel Pee e e i —
-169,00) ! | ! - | i ) il 1 53.500 ! 1 | 1 . 1 | | ] |
0. 01667 ) Time, sec, $. 00000 0. 01667 Time, sec. S. 00000
-150.0 Q ang 14931 24,0 PALOVRDY 1 18 160. 00 59,500 (o] hus 14001 500.0 FOURCORN 1 18 60.500
-160.0 + ang 14387 18.0 DBG-CTH 1 18 160. 00 59,500 + fhus 14003 500.0 NAUVAJO 118 60,500 {-
-160.0 * ang 1491% 22,0 FINGNYCT H 18 160. 00 59,500 * - fhul 1423t 230.0 HESTHING 1 18 60. 500
-160.0 = ang 14944 15,5 SAGUARO! 1 18 160. 00 59,500 3= fhus 26003 500.0 ADELANTO 1 18 60,500
-160.0 ] ang 14951 13,8 HPHX CCt 118 160, 00 59,500 " fhus 26048 S00.0 MCOULLES 1 18 60,500
-160.0 o g 15981  26. 0 NAVAJO 1 118 160. 00
7 VERDE FLT PV-RUDB LINE OUT PALO VERDE FLT FU-RUDD LINE OUT

H53-SA APPROVED BASE CASE

JBER 28, 2003

©V-RUDD STAB #1p 01/033 T=0 3P FLT PVS00310% FLT DHPING;FLSH.CAPS
NAV-HKP/HKP-YAY, PV-DU/NG; YT CLR FLT W/PY-RD;8C REIN;2008. dyd;WSLL. hpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RELENT VERSION OF THE MDF LSED.

2008 HS3-SA AFPROVED BASE CASE

OCYOBER 28, 2003

PU-RUDD STAB ¢1j 017033 T~0 3P FLT PVS00; 10X FLT DMPING;FLSH CAPS
NAV-HKP/HMKP-YAY, PV-DU/NGHE CLR FLT W/PVU-RD3BC REING2006. dydjHSCC. bpt

ALL COMMENTS FROM THE TS5 REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LISED.

B2



ARIZONA.voltages
Tue Jan 27 12341137 2004

stabl1ity\2006\p1x_wv. cht

1, 5000

8.70000__,

O.&000l_ . . .

05000k . . . m. ...

GMo00L . . . . .. L. .. s

maocal L L L. ., K N - :

02000 1 { I | | 1 | [
0. 01667 Time, sec. 5. 00000
0.2000 a vhus 15207 230. 8 KYRENE 118 1.2000
0.2000 + vhul 14203 230. 0 CASERARS 118 1.2000
0, 2000 * vbul 14221 230. 0 PNPKARS t 18 12000
0.2000 #* vhul 14231 230. 0 HESTHING 118 1.2600 |

WESTERN ELECTRICITY COORDINATING EOUNCIL

PY FLT w/PV-Wid 1lne out

OCTOBER 28, 2003

FU-HWG STAB3 1/03; T=0 3P FLT PVS00;10% FLT DMPING)FLSH CAPS
NAU-MKP/MKP- YAV, PY-DV/NBIHC CLR FLT H/PV-WH{8C REIN;2006. dyd;WSCC, bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.

rotorangles . stabl11ty\2006\plx. ww. che
<o Tue Jan 27 12141138 2004 .
T T T T T T —T

L N e
Tl R T T T U T Y + —
B R T T
-160. 00| ] 1 | | ] L l { L
0. 01667 Time, sec. S. 00000
~160. 0 [e] ang 14931 24, 0 PALOVRD! 1 18 160. 00
-160. 0 + ang 14987 18,0 DBG-CTY 1 18 160 00
~-160.0 * ang 14914 22, 0 FUNGNYLT H 18 160. 00
-160.0 L ang 14941 15. 5 SAGELARDL t 18 160. 00
+160.0 I © wng 14951 13. 8 WPHX L1 1t 18 160. 00
-160.0 or g 15981 26.0 NAVAIO | 1 18 160. 00

“CRN ELECTRICITY COORDINATING COUNCIL
T Ww/PU-HW 1ine out
R 28, 2003
. WG STABJ 1/033 T=0 3P FLT PUS00310% FLT DMPING{FLSH CAFS
NAU-HKP/HKP- YAV, PU-DU/NG3 YC CLR FLT H/PY-HW}8C REIN§2006. dyd)HSEC, bat

ALL COMMENTS FROM THE TSS REVIEM ARE ADDED.
HOST RELENT VERSION OF THE MIF USER.

EHY_voltages stability\2006\p1x_wW. Che
Tue Jan 27 12141137 2004
1,200
T T T T T T T T
1.1000{
1.0000L__
0. 5000
a.e00] .
0,700]_
OuB000L _ o 4 v e e i s e e e e e e e et e e . .. -
L . . ..
. . . : 1
oooaf . . .. oe L e e et e L
Lt L P . -
0,200} 1 | l___ 1 | 1 1 1 1
0. 01667 Time, sec, 5. 00000
0, 2000 o vhus 14001 500. 0 FOURCORN 119 12000
0. 2000 + vbus 14003 500. 8 NAVAJO 1 18 1.2000
0, 2000 * vhus 26003 500.0Q ADELANTO t 18 1.2000
0, 2000 = vhus 26048 500.0 HCTULLES 118 12000
WESTERN ELECTRILITY COORDINATING COUNCIL
PFU FLT w/PV-WW 1ine out
OCTOBER 28, 2003 .
PU-WHG STAB; 1/033 T=0 3P FLT PUS00; 10X FLT DHMPING§FLSH CAPS
NaV-HKP/HKP- YAV, FU-DU/NGIMC CLR FLT W/PV-WH; 80 REINJ2006, dydjWSCC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HMOST RECENT VERSION OF THE MDF USED.
frequencies stabll lty\ZOOS\plx_w; cht
. Tue Jan 27 12141138 2004
! ! T 1 T T T T T
L e e e . - . R -
60,300 P R I e TR R I T UG R
0. 200]
40, 100}
£0, 0004
53, 300f
sueol— ... - . PRV . - . —
. O L S e e e e e : -
59,600} : . .
3,500 1 1 | ! ! 1 L 1 i
0.016867 Time, sec. 5. 00000
53, 500 ] fhus 14601 500.0 FOURCORN t 18 £0,500
£3.500 + thus 1403 500.0 Navala 1t 18 §0.500
53,500 * fhul 14231 230.0 HESTHING 118 60,500
59.500 = fhus 26003 500.9Q ADELANTO 118 60.500
59,500 H] fhus 26048 500. 0 MCIULLGS 118 60.500

HESTERN ELECTRICITY COORDINATING COUNCIL

PV FLT w/PU-WH 1ine out

OCTOBER 28, 2003 R

PY-HNG. STAB} 1/03; T=0 3P FLT PYS00;10X FLT DHPING}FLSH CARS
NAV-MKP/HKP- YAV, PU-DU/NGIHC CLR FLT R/PVU-HHy8C REIN32006. dud;HSCC. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RELENT VERSION OF THE HDF LSED.

B2z



HS3-54 APPROVED BASE [ASE

£R 28, 2003 '
«« -CH STAB #13 01/03; T=0 37 FLT PF34S;
YC CLR FLT W/PP-DH; 2006, dydsWSEL. bpt

ALL COMHENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED.

ARIZONA_voltages stabi1lty\2006\pp_ch. Chi
12000 Tua Jan 27 12141156 2004
T T T T T T T T T
1. 1000] X ) P ,- . e
e ]
t.0000" n
L TR U | T S e . _l
oasoool . L., L L. L I el o o .
B0 L L. ... e e e e e e e e e e
&m._ ..... . . ewe e f M e e e e e eae e e , ,_
0.5000L _ : . . -.......4--~......-...:.‘4-..: ................
. A . . . .
L R R e e e e e e e Tae e e R BT . - -
03000} " . o
0. 2000} } | i 1 | ! | | |
0.01667 Time, sec. 5, 00000
0.2000 o vhus 15207 230, 0 KYRENE [ t,2000
0.2000 + vhul 14203 230. 0 CASGRAPS 1 12000
0.2000 * vhul 149221 230.0 PNPKAFS Tt 1.2000
0.2000 #* vbul 14231 230.0 HESTHING 1 1,2000
ENPK 345KV FLT PR-CH LINE OUT
2006 HS3-SA APPROVED BASE CASE
OCTOBER 28, 2003 .
FP-CH STAR ¢1j 01/03; T=0 3P FLT PP34S5)
YT CLR FLT H/PP-CHp 2006, dydjSCC. bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RELENT VERSION OF THE MDF USED.
roterangles s%abl11ty\2008\pp_ch. cht
Tue Jan 27 12141157 2004
160. 00{
T T T T T T T T T
T R Ve -
Lo . e . e PN e -
L L . : Lol . -
B e L e et o . -
B O SO P S U
150,00 ! | | 1 | 1 | ! ]
0. 01667 Time, sec, -§. 00000
-160.0 —_— o ang 14931 24,0 PALOVRD! 11 160.00
-160.0 ————————— + ang 14987 18.0 DIG-CTI L 160.00
-160.0 * _ang 14914 22.0 FONGNYLT H 1 160. 00
-160.0 g ang 14941 5.5 SAGUARO1 11 160, 00
-160.0 » ang 14951 13,8 WPHX CC1 11 160. 00
-160.0 w ang 15981 26,0 NAVAJO 1 11 160,00
34SKY FLT BR-TH LINE OUT

EHV_voltages
Tue Jan 27 12341156 2004

stabi1i¢Y\2006\pp..Ch. Cht

L e e e e e e e e e e e
Q. 6000 — . . - : . O I T T .. - . : -
soal— L ) " e ]
04000 — . & . .. . a e et e s e s et e L I T TR T T S Y, * —
B3000L~ . . . ... .. T e e . he e e R -
402000 j| ! 1 ! ! I ) 1 L.

0. 01667 Time, sec, 5. 00000

0. 2000 o vbus 14001 S00.0 FOURCORN 1t 1.2000

0. 2000 + vhus 14003 S00. O NAVAIQ 1 1. 2000

0. 2000 * vhus 26003 500.0 ADELANTO 11 1.,2000

9. 2000 = vbus 280N 500.0 HCOWMLES vt 1.2000

PNPK 345KV FLT PP-CH LINE OUT

2006 HS3-SA APPROVED BASE CASE

OCTOBER 28, 2003

PP-CR STAR #1j 01/03; T=0 3P FLT FF345)

YC CLR FLT W/PR-CHj2006. dydjHSCE. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.

MOST REEENT VERSION OF THE MDF LSED.

trequenctes stabl116u\2006\pp_ch. Cht
“ Tue Jan 27 12:41:57 2004
4 T T T 1 T T T T

L . - . . . S e e et e n e ate e .. ~ . -

FMOe v 4 e n s e e e e v s e sas e e . .. .. ................ : . . - -

B T S T S T

s%00l - ... oL L. L T e e e e Te e e e 4 :

600l . . . S .. T T I T T e e e R

3,500 ! 1 I 1 1 1 1 1 !
0.01667 Time, sec. 5. 00000
59,500 [ o hus 14001 500.0 FOURTORN 11 60.500
59.500 + fus 14003 500.0 NAVAIO 1t 60. 500
59,500 * fhul 14231 230.0 WESTUING 1 60. 500
59,500 3* thus 26003 500.0 ADELANTO [ 60.500
59.500 o thus 26048 500,0 HCTULLGS 1t 60.500

PNPK' 345KV FLT PP-CH LINE QuT
2006 HS3-5A APFROVED BASE EASE

OCTOBER 28, 2003

PP-CH STAR 1} 01/033 T=0 3P FLT PP34S)
YT CLR FLT W/FP-CHj 2006. dydHSCL. bpt

ALL COMMENTS FROM THE TS5 REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

B23



ARIZONA_voltages
Tue Jan 27 12:42:08 2004

stabl11ty\2006\rux-p1x, cht

ool L.l D P .. -
sl - L. DL el
O.u000( _ ., . + I i e T -
L L | . E T S S T T P -l
0. 2000 I \ I 1 t | ] | 1
0. 01687 Time, sec. 5. 00000
0.2000 o vhus 15207 230.0 KYRENE [ 1. 2000
©0.2000 + vhul 14203 230.0 CASGRARS [ 1. 2000
0.2000 * vbul 14221 230,0 PNPKAPS 1 1.2000
0.2000 F* vhul 14231 230.0 HESTHWING 1 1.2000
RUDD FLT RUDD-PV LINE OUT
2006 HS3-SA APFROVED BASE LCASE
OCTORER 24, 2003 N
PU-RUDD STAR #1j 01/03) T+0 3P FLT RUDDS00;10% FLT DMPING|FLSH CAPS
NAV-HKP/MKR-YAV, PV-DU/NG; 4T CLR FLT W/PY-RUDD;S8C REIN}2006. dyd)HSLE, bpt
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE HDF USED.
rotorangles stabl11ty\2006\rux-p1x. cht
. Tue Jan 27 12:42:08 2004
! T T I T T T T T
ol L, . D e

EHV_voltages 5tabl11ty\2006\rux-plx, che
Tue Jan 27 12:42:08 2004
142000)
T T T 1 T L T T
1, 1000 ,

o.3000f . .. .

6.2000] 1
0.01667 ) i Time, sec. 5. 00000
0.2000 o] vhus 14001 500.0 FOLRCORN 1 1D 12000
0.2000 + vhus 14603 500. 0 NAVATO 11 1.2000
0.2000 * vbus 26003 500. 0 ADELANTO 11D 1. 2000
0. 2000 = vbus 26048 500, 0 MCCULLES 1 tD 1. 2000

RUDD FLT RUDDB-PV LINE OUT

2006 HS3-5A APFROVED BASE CASE

OCTORER 2¢, 2003

PU-RUDD STAR #if 01/03; T=0 3P FLT RUDDS00j10X FLT DMPING)FLSH CAPS
NAV-MKF/MKP-YAV, PV-DU/NG; 4T CLR FLT W/PVY-RUDD;8C REIN;2006. dydjWSCT, bpt

ALL COMMENTS FROM THE TS5 REVIEW ARE ADDED,
MOST RECENT VERSION OF THE MDF USED.

’7 trequencles $tabl11ty\2006 \rux-plx. chf
Tue Jan 27 12:42109 2004 . .
%0, 550
! T I 1 ! T l T
L T T T T T TS VR N . .o

~e4.000l ., . . . N ... e e e e ME0Ol - . L. ... . - . - . . e e —
r- . . . . . .
MO0 L L sl . A P : e e e e e e e e e L T L L T, L R [ ¢ -
Bl T Ce e e . L ~| e e N )
-168.00 ! t 1 1 | 1 | I 1 3,500 - ! t [ 4 . | I 1 1 ]
0. 01667 Time, sec. 5. 00000 0. 01667 Time, sac. 5. 00000
-160.0 Q ang 14931 24.0 PALOVRDI 11D 160. 00 59.500 [¢] thus 14001 500.0 FOURCORN 11D §0. 500
-160.0 + ang 14987 18.0 DBG-CT1 [ Y 160,00 59.500 + fhus 14003 500. 0 NAVAIO 1 1D 60,500
~160.0 * ang 14914 22,0 FONGNYCE 4t 160,00 59,500 * f3ul 14231 230, 0 WESTHING 11D 60500
«160.0 £ ang 14941 15,5 SAGLARCY 1 1D 160.00 59,500 4 thus 26003 $00.0 ADELANTO 1 1D 50, 500
-160.0 » ang 14951 13,8 HPHK £21 11D 160. 00 59,500 H fhus 26048 500,0 HCCULLES 11D 0,500
-160.0 w ang 15981  26.0 NAVAIO 1 1 1D 160,00
T FLT RUDD-PYV LINE QUT RUDD FLT RUDD-PY LINE OUT

HS3-5A APPROVED BASE [ASE-

JER 28, 2003
~v-RUDD STAB #1) 01/03; T~0 3P FLT RUDD500;10% FLT DMFING}FLSH CARS
NAU-HKF/MKP- YAV, PU-DV/NG34C CLR FLT W/PY-RUDD; 8L REIN;2006. dud;HSLL, bpt

ALL COMMENTS FROM THE TSS REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

2006 HS3-SA APPROVED BASE LASE

OCTOBER 28, 2003

PY-RUDD STAB &1 01/033 T=0-3P FLT RUDDS00;10% FLT DHPINGJFLSH CAPS
NAV-HKP/HKP- YAV, PV-DU/NGHC CLR FLT W/PY-RUDD; 8C REIN;2006. dydjHSCL. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST- RELENT VERSION OF THE MDF LISED.



ARIZONA.voltages
Tue Jan 27 12042125 2004

s%abllity\2006\sg.ch, chf

L e . P e L. e
0. 50000 .: . : . K
. . . . . .

L T e e e . I T N T T PSR S ¢ . -
L e e T S e e e L -
0,200 | ] ! 1 | i 1 - i)

0, 01667 Time, sec. 5. 00000

0. 2000 [o] vhus 15207 230, 0 KYRENE [ 1,2000

0. 2000 —_——— . + vhul 14203 230, 0 CASGRAPS 11 1.2000

0.2000 - * vbul 14221 230.0 PNPXAPS 1t 1. 2000

0.2000 —— = vhul 14231 230, 0 WESTHING 1 1,2000

SABUARD FLY SAG-CH LINE OUT

2006 HS3-5A4 APPROVED BASE CASE

OCTORER 28, 2003

SAG-[H STAB 13 01/03; T=0 3¢ FLT SAG500}

YC CLR FLY W/SAG-CH{2006.dud; HSCL. bpt

ALL COMMENTS FROM THE TSS REVIER ARE ADDED.

MOST RELENT VERSION OF THE MDF USED.

. rotorangles stahilLty\2006\sg_ch. chi
. Tee Jan 27 12142125 2004
T " T | — T T T T T

e L e . D S . cee

Aol Ll el e e

LT P .. -

W00l L L, L e e Ve e N T T T T

R L e S T e e e e R R T e e e a s R T N T -

-15a. ool ] I ) } 1 1 ] ) I
0. 01667 Time, sec. 5. 00000
-160.0 o ang 14931 24,0 PALOVRDL (| 160, 00
~162.0 + ang 14987 18.0 DBS-CTH 11 160. 00
-160.0 * ang 14914 22,0 FINGNICT K1 160,00
-160.0 e ang 14941 15,5 SABUARDY [ 168, 00
~160.0 X ang 14951 13.8 WPHX (L) 11 160,00
~160.9 ————— o ang 15981 26,0 NAVAJOD ¢ 1 160. 00
“ RO FLY SAG-CH LINE ouT

53-SA APPROVED BASE [ASE

R 28, 2003
_ HSTAB a1} 01/03 T=0

3P FLT 5AGS00)

4€ CLR FLT W/SAG-CH3 2006, dyd;HSCC. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.

MOST RECENT VERSION ‘OF THE

MDF USED.

EHU_vblnscs stability\2006\sg_ch. chf
Tue Jan 27 12142125 2004
1. 2000 .
T T T

0.%000L. . . B L B P B T T ) PR Y o e
CaS000L_ . . . L. L. e .. .: .......... .. ........................... -~
B.M000L L L 4 e e e et e e e e AR T S T T S T |
B3000L ., . S . 0L et e . fee e e e e e S e e e Tae e e e e e e R R —
0,200 i 1 ! ! ! !

0,01667 Time, sec. . 5. 00000

o, 2000 o vhus 14001 500, 0 FOURCORN [l 1.2000

0.2000 + vius 14003 500. 0 NAVATO 19 1,2000

0,2000 * vius 26002 500, 0 ADELANTO 1t 1.2000

Q.2000 * vius 26048 $00.0 WCLULLES o 1.2000

SAELARO FLT SAG-CH LINE OUT

2006 HS3-SA APPROVED BASE CASE

OCTOBER 28, 2003

SAR-CH STAB e1j 01/03p T=0 3R FLT SAGS00)

YL CLR FLT W/SAG-CH) 2006. dydiHSCL. bpt

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.

MOST RELENT VERSION OF THE MDF USED.

{requencies stab111ty\2006\sg_ch. cht
Tue Jan 27 1242126 200%
50,500
T ! T T T T T T

E T T - . LR ~ .« .o . —

sa.%0] e e e e ) . e . e
59. 800} T T T T T T L P T S D I L T I ) - -
B0l . L. . L et e e L e e e e W e e e L T T R T -]
o R T T U oo e e D T S - A T T T T T SRS
3, 500} 1 ! ! | 1 L 1
0. 01667 Time, sac. 5. 00000
59.500 o fhus 1400t 500.0 FOURCORN [ 60. 500
59.500 + thus 14003 500. 0 NAVATO [ 60v500
59.500 * ul 14231 230. 0 WESTHING ot 0. 500
59.500 = fhus 26003 500 O ADELANTO 11 €0. 500
59.500 b fhus 26048 500.0 MCDULLES 11 60,500
SABUARG FLT $AG-CH LINE OUT

2006 H53-SA APPROVED BASE CASE

OCTOBER 28, 2003

SAG-CH STAB #13 01/03; T=0 3P FLT SAG5003
4T LR FLT W/SAG-CH§2006. dydjHSCD, bpt

ALL COMMENTS FROM THE TSS REVIEN ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED,

BR5"



2000,

ARIZONA_voltages
Tue Jan 27 12142136 2004

stabl11ty\2006\ww_nv, chi

ool L Lo L 11 [ e e e e e
. 4 .
dsool L L. FS U P -
L 3 B e e B e e e e e e e et e e et e e e e e e e e
L I I DT T T T
2..2000) { J ! ! | | 1 1
0. 01667 Time, sec, S. 00000
0.2000 o vhus 15207 230, 0 KYRENE t " 1,2000
0.2000 + vbul 14202 230. 0 CASERAPS [ 1.2000
0.2000 * vhul 14221 230.0 PNPKARS 1t 1. 2000
0.2000 4k vhul 14231 230, 0 HESTRING 11 1.2000
HESTERN ELECTRICITY COORDINATING COUNCIL
W, FLT. WW-Nav 1line out
OCTOBER 28, 2003
HWE-NAV STAB; 1/03} T=0 3P FLT WHGSO00jFLSH CAPS MXP-YAU/YAV-WHG, -
NAV-HKP/WHG$ HC CLR FLT W/NWG-NAUTSC REINS 2006, dyd WSCL. bat -
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED.
rotorangles s52b111SY\2006\ww_nv.che
Tue Jan 27 12142137 2004
160,00
T T T T T T T T
e . e N .

R TL .

~%. 000 _ . . . . . . ]

w00 L0, L T e e e . . . -

160, | 1 | 1 L i 1 | {
0.01667 Time, seC. ) S. 00000
-160,0 =} ang 14931 24,0 PALOVRD! 118 160.00
-160.0 + g 14287 18,0 DBG-CTY 1 ts 160,00
-160. 0 * ang 1491% 22,0 FINGNYCT H 16 160. 00
-160.0 # ang 14941 15,5 SAGUARDI 118 160. 00
-160.0 " ang 14951 13,8 HPHX CC1 118 150.00
-160,0 o ang 15981 26.0 NAVAZO § [ BRI 16000

RN ELECTRICITY COORDINATING COUNCIL

LT, WW-Nav line out .

3ER 28, 2003
WHG-NAY STAB) 1/03) T=0 3P FLT HWNGS003FLSH CAPS. HKP-YAV/YAV-HWE,
NAU-MKP/HHG; %C QLR FLT H/WNG-NAV;S8C REIN; 2008, dud WSEL.bat

ALL COMMENTS FROM THE 7SS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

EHV_voltages
Tee Jan 27 1242137 2004

Stabil1ty\2006\wv_nv. Cht

Q. 6000 - . - . . - . : R L T T T T

B S O S AR i

0. 4000} - . .

0.3000{ . . N -

0. 2000} ] ! 1 1 | | | |
0.01667 Time, sec, 5. 00000
0.2000 —— o vbus 14001 500.0 FOURCORN 1 16 1.2000
0. 2000 + vbus 14003 500. 0 NAVATO t 18 1. 2000
0. 2000 * vbus 26003 500. @ ADELANTO 1 186 1.2000
0. 2000 * vbus 26048 500.0 MCCULLES 1 t6 1. 2000
WESTERN ELECTRICITY COORDINATING COUNCIL
Wd. FLT. WH-Nav 1ine out
QUTOBER 28, 2003
WHG-NAV STAB; 1/03) T=0 3P FLT WHES00;FLSH CAPS MKP-YaV/YAV-WHG,

NAV-MKP/WHG{4E [LR FLT H/WWG-NAV3 8L REIN§2006, dyd HSCC.bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
{frequencies stabl11ty\2006\ww_nv. cht
Tue Jan 27 {2:142:37 2004
&0.500
. T T ! T T l y T
L . e e et e e . .. .
50, 300} ;

60, 200

0. poog

a0l ... e e e e e e e . .. -
oy T T T T T . -]
L - T i T S T T T T T T A o
Ss.600f_ . . . S .. .. Ye v e e R T R
£3.500 1 | 1 ! t 1 1 ] ]
0.01667 Tine, sec. 5. 00000
53,500 o fhus 14001 $00,0 FOURCORN 118 60.500
59,500 + fhus 14003 500.0 NAVAJD 116 60,500
59.500 * 5ul 14231 230, 0 HESTHING 116 60.500
59.500 = fhus 26003 500.0 ADELANTD 1t 18 60.500
59,500 » hus 26048 500.0 HCCULLES 1 16 §0.500

RESTERN ELECTRICITY COORDINATING COUNCIL

HWe FLT. KH-Nav line out

OETOBER 28, 2003

WHG-NAY STAB} 1/03) T=0 3P FLT NKWGSQ0;FLSH CAPS HKP-YAV/YAV-WHG,
NAV-MXP/WHE;4E CLR FLT H/WWG-NAV; 80 REING2008. dyd WSCL. bat

ALL COMMENTS FROW THE YSS REVIEW ARE ADDED.
HMOST RELCENT VERSION OF THE HDF LUSED.

R26



Tue Jan 27 12:42:54 2004

ARIZONA.voltages stabl113y\2006 \ww._p1x. che

1. 1000

T T ¥ T T

1+ 0000|
0. 3000)
©. 5000} N ¥ :
o000l L. ... A DN e e e e
O.D00L L L ..o . . ) [ . A e e e e e e e - .. -
v
oo L LS. S el
GM000L. . .. e .. LT S L T
Basool_ ... oL .. . P N I CO S
@.2000) | 1 1 1 1 { ! 1
0.01667 Time, sec. 5. 00000
0, 2000 o vius 15207 230.0 XYRENE t Y. 2000
0. 2000 + vbul 14203 230, 0 CASGRAPS 11 1. 2000
0. 2000 * vhul 14221 230.0 PNPKAPS 11 1.2000
0.2000 4= vbui 14231 230,0 HESTHING 11 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL
WM. FLT. WR-FV 1ine out
OCTORER 28, 2003 .
WHG-YAV STAB} 1/03; T=0 3P FLT WWGS003FLSH CAPS MKP-YAU/YAV-WHEG,
NAV-MKP/WNETHT CLR FLT W/WWG-PAL;BC REIN2006. dud WSLC, bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED,
MOST RECENT VERSION OF THE HDF USED.
rotorangles stabll1ty\2006\wv_plx. ch¢
Tue Jan 27 12:42:15% 2004
160 0|
T T T T T T T T
WO, . e el e e, N : - EERE ' ...... . \ ..

~32.000]__ DO .. e . : .
B N .. B O B
swetoot L L. e, L L. e et e A e o
sAeeell L L L 0L L L R e P
-160..00| | t L ! 1 | 1 |
0.01667 Time, sec. 5. 00000
-160,0 <] ang | 14931 24,0 PALOVRDY 116 160.00
-160.0 + ang 14987 18,0 DBG-CTH t 1€ 150,00
-160.0 * ang ., {4914 22,0 FCNGNYCC H ts 150.00
-160.0 e ang {4341 15,5 SAGLARO! 1 16 160.00
-160.0 F] ang 14951 13,8 WPHX CCI 1 16 160.00
-160.0 w ang 15381 26,0 NAVAJO 1 1 ts 160.00

“ERN ELECTRICITY COORDINATING COUNCIL
LT. HH-FV line out

ER 28, 2003

<.~ YAV STAB} 1/03p T=0 3P FLT WWES00;FLSH CAPS MKP-YAU/YAV-HHS,

NAV-HKP/WNGEYC CLR

FLT H/WWG-PAL}8C REIN;2006.dyd HSCL.bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

EHV_valtages stabl1ity\2006\ww_plx. chf
Tue Jan 27 12:42:5% 2004
1. 2000
T T ! T T T T T T
1. 1000

L e i R T T T . —
: Y :

Geooof_ ... L. e e S —

e . : ; el ) : : :

e S N RIS A S S

0.5000] .

0.3000{ . :
0. 2000] ) I I 1 L | 1 1
0.01667 Time, sec, 5. 00000
0, 2000 ° vhus 14001 500.0 FOURCORN 1 186 1. 2000
0. 2000 + vhus 14003 500.0 NAVAJOD t 16 1.2000
0. 2000 * vhus 25003 500. 0 ADELANTC t 16 1.2000
G, 2000 W#* vhus 26048 500, 0 MCOULLES 1 18 1. 2000
NESTERN ELECTRICITY COORDINATING COLNCIL
RRe FLT. HR-FV 1lne out
GCTOBER 28, 2003 .
WHG-YAV STAB§ 1/033 T=0 3P FLT WWGESO03FLSH CAPS MKP-YAV/YAV-WHG,
NAV-MKF/WWE; 4T [LR FLT W/WHG-PAL; 8C REIN;2006. dud WSCL. bat
ALL COMMENTS FROM THE TSS REVIEK ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.
frequencies $%abl1iEy\2006 \wwplx. Che
Tue Jan 27 12142155 2004
&0, 500
! ! T T T R T T
BOLM00L— . .. e e e e e e [N L [N R -
50, 300}

0. 2004
%4, 100}

&2, acy

59. 000 PR . I T O LI T T . —_
55.70_0.._ P I R I A B R T T T SR N I L R I |
BREOL . LS.t e e e Ca e e T T S AT —
5,20 1 1 | i | ! I |
0, 01667 Time, sec. 5. 00000
59,500 o] thus 15001 $00.0 FOURCORN 1 16 60,500
59.500 + fhus 14003 S00.0 HAVAJO 118 §0.500
59.500 * £3ul 14231 230.0 HESTHING 1 16 60. 500
59.500 3k fius 26003 500.0 ADELANTO 118 60. 500
59.500 " fhes 26048 500.0 HCTHLLES 118 60.500

WESTERN ELECTRICITY COCRDINATING COUNCIL

HH. FLT. WK-FU llne out

QLTOBER 28, 2003

HWG-YaV STAB} 1/033 T=0 3P FLT WKGS00;FLSH CAPS HKP-YAV/YAV-HHS,
NAV-MKP/WHEHC CLR FLT W/NHG-PAL$GC REIN; 2005, dyd WSCC, bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

RR7



ARIZONA.voltages stabl11E4\2006\ww_yp. chi EHV_voltages $tabl11Ey\2006\WVyP. Ch
122000 Tue Jan 27 12:43106 2004 1. 2000 Tue Jan 27 12143107 2004
T T T T T ¥ T T T T T T T T T T
11000 : Ll . : ) 1. 1000} . . :
120007 1.0000{
0. 9000 0.9000{
0. 8000| 0. 20000 __ .
0.7000} . Det000| .
o.sol_. . Bla .- .. e e L om0l L.l S - R :
' . - e e e PR . .
[ A O B _____ . e e e e e e e e e e e _l 0.5000 B T W e e e e e ._J
ewool— . . . oe. . . . . : _ BMOOOL— o 2 4 o v e T e e e e e e e et e e a e L DU =
83000 . ... .. . . . 30k . .. S .. e e et e T P e e e R -
a. 2000) 1 ] 1 ] 1 ] ] ] 0, 2000] 1 1 I I | 1 ) 1 ) 1
0.01667 Time, sec. 5. 00000 0. 01667 Time, sec. . 5. 00000
0. 2000 —_—_——— o vhus 15207 230.0 XYRENE 1 186 1, 2000 0. 2000 o vbus 14004 500.0 FOURCORN 1 16 1. 2000
0. 2000 et e + vbul 14203 230. 0 CASGRAPS 1 18 1. 2000 0. 2000 + vhus 14003 500, 0 NAVAJQ t 186 1. 2000
0. 2000 * vbul = 14221 230,0 PNPKAPS 1 16 1. 2000 0. 2000 * vbus 26003 500. 0° ADELANTO t 16 1.2000
0. 2000 #* vhul 14231 230.0 HESTHING 1 186 1. 2000 0. 2000 #*= vhus 26048 500.0 MCCULLES 1 186 1. 2000
WESTERN ELECTRICITY COORDINATING COUNCIL HESTERN ELECTRICITY COORDINATING COUNCIL
Wi, FLY. WW-YaV llne out Wi FLT. HW-YAV line out
OCTOBER 28, 2003 . OLTOBER 28, 2003 .
WWG-YAV 5TABy 1/03; T*0 3P FLT HWESOO$FLSH LAPS MKP-YAV/YAV-HWG, WWG-YAV STAB} 1/03) T=0 3P FLT WNGSO0jFLSH CAPS MKP-YAV/YAV-HKG,
NAV-MKP/WHGI4E CLR FLT W/WWG-YAV]SC REINI2006. dyd WSCL. bat NAV-MKP/HHGS 4T CLR FLT M/ME-YAULBC REIN} 2006, {yd WSCC. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED, ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF LSED, MOST RELENT VERSION OF THE MOF USED.
rotorangles stabl11ty\2006\ww_yp. cht frequencles stabll1tu\2006 \ww-uP. chf
Tue Jan 27 12:43:07 2004 Tue Jan 27 12:4%3:07 2004 .
180, &4, 500
T T T T T T T T ! ! T ! ! T T T T
MOl L L L e e e e | sod00 w ... e .. e e TS . - . -

ool L. L.

P ____________________ | . . . ..........
~%6, 000f..... P e e . L oeh e e e e e ete e e ...... ST . .. . v - : .
B | L S T . %600k . . . . 0L .. e e e s T A
-160,00 1 { | { ] 1 I | ] 52,50 o - t 1 | I | i ! !
0. 01667 Time, sec. S, 00000 0. 01667 Time, sec. 5. 00000
‘160.0 | . [+] ang 4531 24.0 PALOVRDI 1 16 160,00 59,500 o Thus 14001 500, 0 FOURTORN 116 0,500
~160.0 + ang 1987 18,0 DBG-CTY 116 160, 00 59,500 + C thus 14003 500.0 NAVAID 116 60,500
16040 * ang 914 22,0 FONGRYCC Ho1g 160. 00 59,500 * thut 14231 230.0 WESTWING 118 60,500
-160.0 4= ang 4341 15.5 SAGUARO1 1 18 160. 00 59,500 —_ N hus 26003 500.0 ADELANTD 1186 60,500
-160.0 ] ang 14851 13,8 HFHX CT1 1 18 160.00 59,500 ————— ® thus 26048 500. 0 MCTLALGS f 16 60,500
-160.0 w ang | 15381 26.0 NAUATO 1 118 160,00 )
“ERN ELECTRICITY COORDINATING COUNCIL WESTERN ELECTRICITY COORDINATING ZOUNCIL °
LT SH-YAV 1ine out HWs FLT, WH-YAV line out
SER 28, 2003 OCTOBER 28, 2003 .
WAG-YAY STAB] 1/03; T=0 3P FLY WWES00;FLSH CAPS MKP-YAU/YAU-WHE, HHG-YAY STAB] 1/033 T=0 3F FLT WWGSQOJFLSH LAFS MKA-YAU/YAV-KHE,
NAU-MKP/HRGI 4T CLR FLT W/WNG-YAV; 8T REIN;2006. dyd WSCE. Bas - NAY-MKP/HMGS4E ELR FLT W/HME-YAV$8C REIN;2006. dyd WSCL. bat
ALL COMMENTS FROM THE TSS REVIEN ARE ADDED. ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED, MOST RECENT VERSION OF THE MDF LISED.

828



ARIZONA_voltages stability\2006\yp_mK. chf EHV_voltages stabl11ty\2006\yp_nk. chf
f Tue Jan 27 12143125 2004 Tue Jan 27 12143125 2004
2000 1. 2000
T T T T T T T T T i T v T 1 T T T T
tocoat . L . e D [ a totocal .
e — — — R e —_— .
i Lt —+ e ——— ]
* L b i Ha-
to00~ Z T 3 120000l
8. 9000 ®OOL . LS. - . B T R s
©. sc00f Ggoool— . .. Lo . .
2.7000] Gl . L ... . e e e e e e - K
o.so00] B8000|— . ..o e v e e e e e e e et e e e e e B . -
5000l e . . “ . D TR P . . . e -
G000 e . e L e e e e e e e e i e . e e e e e e e e e L T ‘ ..... -
mosoh_ . ..o L e et e T e e e e e e . S 0300k .o w e R R AL CEEE L R
o 1 1 1 1 I 1 1 | 1 8. 2000 ! ! ! ! L 1 1 1 !
0. 01667 Time, sec. S. 00000 0.01687 ~ = Time, sec. 5. 00000
0. 2000 o vbus 15207 230.0 KYRENE (3] 1.2000 0, 2000 o] vbus 14001 500.0 FOLIRCORN 118 1.2c00
0.2000 + vhul 14203 230. 0 CASGRAFS t 1 1.2000 0. 2000 + vbus 14003 500, 0 NAVATO 1 16 1.2000
0. 2000 * wvbul 14221 230.0 PNPKAPS 1t 1.,2000 0..2000 * vbus 26003 500.0 ADELANTO 1 76 1.2000
0. 2000 H= vhil 14231 230.0 HESTHING [ 1.2000 0, 2000 #* vhus 26048 500, 0 MCCULLGS 't te 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL WESTERN ELECTRICITY COORDINATING COUNCIL
YAV. FLT. Yav-Hoen line cut YAV, FLT, Yav-Moen line out
OCTOBER 28, 2003 OLTOBER 28, 2003
YAV 5TADy 1/03; T=0 3F FLT WIG500}FLSH CAPS MKR-YAV/YAV-HUG, , YAV STAB} 1/03) T=0 3P FLT WWGSOOIFLSH CAPS MKP-YAU/YAV-KHG,
NAV-MKP/WWG4C CLR FLT W/YAV-NNK}8C REIN;2006. dyd HSCC. hat NAV-MKP/WRER4E CLR FLT N/YAV-MNK18C REIN;2006. dyd WSCEC.bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED. ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED. HOST RELCENT VERSION OF THE MDF USED.
rotorangles stabi11ty\2006\yp..mk. cht frequencies stabi11ty\2006\yp_mk. cht
Tue Jan 27 12143325 2004 Tue Jan 27 12143126 2004
150 N 0.500) B
T T T T T T T T T T T T T T T T T
o L Lo ] e I : e N e
. e et e e P N _____ sl ... oo P ..... ........ -
. L T T o e -
%9, 100) 4
: 5. 0ao}
B0 L L L. . I e T . - - e N B .- N -
. e . el ss.ao0f - . D Ll
] S e e . e e e s L T T T SN i — 9. 7001 L IR e e e e e e e e ¢ -t
R T e P T e et 59800} . . : ES T
~160, o} ! ] I L I | 1 | { $9.500] ] f ! | L { ! 1 !
0. 01667 Time, sec. R 5. 00000 |/ 0.01667 Time, sec. . 5. 00000
~160,0 o ang 14931 24,0 PALOVRD1 1 16 160.00 59.500 o us 14001 500.0 FOURCORN 1 16 60, 500
-160.0 + ang 14987 18.0 DRG-CT1 1 16 160,00 59.500 + fhus 14003 500.0 NAVAIO ° 1 168 60.500
~160.0 * ang 14914 22,0 FONGNYCC H t6 160.00 59.500 * fhul 14231 230, 0 WESTHINS 1 t86 60.500
~160.0 H: ang 1494t 1S.5 SAGUARO1T 1 16 160,00 59.500 ol , fhus 26003 S00.0 ADELANTO 1 t6 60. 500
~160,0 E] ang 14951 13. 8 WPHX CC1 1 ts 160,00 59,506 H] " thus 26048 500.0 MCCLLLES 1 te 80, 500
-160.0 « ang 15981 26,0 NAVAJC 1 1 tse 160.00

“RN ELECTRICITY COORDINATING COUNEIL

FLT. Yav-Hoen lime cut

3ER 28, 2003
1AV STAB) (/033 T=0 3F FLT WWGES5003;FLSH CAPS MKP-YAV/YAU-WNG,
NAU-MKP/HHE4C CLR FLT W/YAV-MNK;8C REIN;2008. dyd HSLL. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MIF USED.

WESTERN ELECTRICITY COORDINATING COUNCIL

YAV. FLT. Yay-Moen line out

OCTOBER 28, 2003

YAV STAB3 1/033 T=0 3P FLT WHE500)FLSH CAPS HKP-YAU/YAV-WHE,
NAV-MKP/WNG34E CLR FLT H/YAU-MNK$8C REIN;2006. dyd WSCE. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
HOST RECENT VERSION OF THE MDF USED.

BA7



ARIZONA_voltages
Tue Jan 27 12043137 2004

stabllIty\2006\yp_ww.ch!

EHV_voltages
Tue Jan 27 12143137 2004

stabil1ty\2006\yp_ww. cht

1..2000 1.2000
i T T T T T T T 1 7 T T T T T T T
1. 1000} N e e . . . : —
-y o IR
o v - =
1. 00001 —
0. 3000
. . . . o.2000]__ . . .
ool L oL L. e R e e e T L R e IR e el CIPI e —
BRoool — .o, ... ..... ..... .- . ‘ ..... ..... U , e e e e CeBOOOL— .~ - - oo . e i s e e e e e . Nt e e e e e ----- . . . -
usooo._.. ....................................... . 5000} — - - - - ' - D L I R —
owoool_ L L L .. ... . e .. e e e e e e P e . 0000l L L et e e [ D L #
Q20001 . . . L 0. ... Lt e T T e e e e fe e e e e e e e . S S Q00L— . . . S e LT e e T e e Y s e e S e e e e NPT B R e
6.2000 1 H 1 | ! | ! ) 1 62000 ! | I I ! } | | I
0.01667 Time, sec. 5, 00000 0.01667 Time, sec, 5. 00000
0. 2000 [] vbus 15207 230,0 KYRENE 1 16 1. 2000 0. 2000 o vhus 14001 500.0 FOURCORN 11, 1. 2000
0. 2000 + vbul 14203 230.0 CASERAPS 116 1. 2000 0. 2000 + vbus 14003 500.0 NAVATO [ 1,2000
0. 2000 * vBul 14221 230.0 PNPKAPS 1 1 1.2000 0. 2000 * vhus 26003 500:0 ADELANTO Pt 1.2000
©.2000 ** vhul 14231 230.0 WESTHING 1 1s 1. 2000 0.2000 ¥ vbus 26048 500.0 MCCULLES 11, 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL KESTERN ELECTRICITY COORDINATING COUNCIL
YAV, FLT, Yav-KWW line out YAV, FLT. Yav-H{ line out
OCTOBER 28, 2003 OCTOBER 28, 2003
YAV 'STABp 1/03§ T0 3P FLT HWGS00)FLSH CAPS MKP-YAU/YAV-HWE, YAV STABj 1/03; T=0 3P FLT KWGS00;FLSH CAPS MKP-YAV/YAU-KWG,
NAV-HKP/HKEIHC CLR FLT W/YAV-HH;8C REING2006. dyd WSCE. bat NAV-MKP/WNGS4C CLR FLT W/YAV-KH{8C REINj2006. dyd WSCT. bat
ALL COMMENTS FROM THE TSS REVIEW ARE ADDED. AL COMMENTS FROM THE TSS REVIEM ARE ADDED.
MOST RECENT VERSION OF THE MDF USED. MOST RECENT VERSION OF THE MDF USED.
@ rotorangles Stabt11ty\2006\yp_wv. cht trequenctes Stabil1ty\2006\ypww. Che
. Tue Jan 27 12:43:37 2004 “0.500 Tue Jan 27 12:43:38 2004
T T B T T T T T T T T T T T T T T
@0l L L . . ol N N X L R . e e .. -
. - . T . . . R . .
. L L A S P
.20 .. L L L, L LT e fe e e . I e e . T e e I
800~ . .. L. T s e e e . e e e
ik - N
- ey
o SR . el S o : i sewol ... DL ... A A | o -
4.0l . ) - TN : . ] ss.000f . . . R
SI6000L L L L sl it e e et e Ve e e L T . - 1 . - 59. 700L— B T T T T -4
-tam00l . L., .., . L S ST T . . -3 SIEOOL— . . . S ... it e e e et o T e e e T e S s
-160.00 1 L ) | | I i ! 53, 500} ! H | | 1 ! 1 | !
0. 01667 Time, sec. S. 00000° 0.01667 Time, sec. 5. 00000
160, 0 [¢) ang 14931 24,0 PALOVRD! 11, 160. 00 59,500 o] fhus 14001 500, 0 FOLURCORN 191, 60,500
-160.0 + ang 14987 18.0 DBG-CTI 11, 160, 00 59.500 + fhus 14003 500. 0 NAVAJO 11, §0.500
-160.0 * ang 14914 22,0 FCNGNYLT Hot. 160. 00 58.500 * hul 14231 230, 0 WESTHING 1. 60,500
-160.0 4 ang 14941 15,5 SAGUARDY 1. 160. 00 53.500 N hus 26003 500, 0 ADELANTO 11, §0.500
-160.0 ™ ang . 14951 13,8 WPHX CCU 1t 160. 00 59,500 " fthus 26048 500.0 NCCULLES (IR £0.500
-160.0 r ang 15981 26.0 NAVATO 1, 11, 150. 00

“AN ELECTRICITY COORDINATING COUNCIL
“LTa Yav-KH 1lne out
<R 28, 2003
\nw STABg 17031 'T=0 3P FLT KHNG5003FLSH CAPS MKP-YAU/YAU-KHG,
NAV-MKP/HHES4E CLR FLT W/YAU-HW;8C REIN32006. dyd WSCC. bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

HESTERN ELECTRICITY COORDINATING COUNCIL

YAV, FLT. Yav-WW line out

GCTOBER 28, 2003

YAV STAB 1/03) T=0 3P FLT WHESQO1FLSH CAPS MKP-YAV/YAV-WKE,
NAV-HMKP/HHG; 4L CLR FLT W/YAV-HR; 8L REIN;2006. dyd WSCL.bat

ALL COMMENTS FROM THE TSS REVIEW ARE ADDED.
MOST RECENT VERSION OF THE MDF USED.

B30
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Simulation

Browning 500kv
Browning-Kyrene outage..

Table of Contents

Cholla 500 & 345kv
Cholla-Coronado outage

Cholla-Four Corners outage

Cholla-Pinnacle Peak outage
Cholla-Saguaro outage

Four Corners 500kv

Four Corners-Moenkopi outage

Jojoba 500kv
Jojoba-Hassayampa outage

Jojoba-Kyrene outage
Kyrene 500kv
Kyrene-Jojoba outage

Moenkopi 500kv
Moenkopi-Eldorado outage

Moenkopi-Yavapai outage

North Gila 500kv

North Gila-Hassayampa outage
North Gila-Imperial Valley outage

Navajo S00kv
Navajo-Crystal outage

Navajo-Moenkopi outage

Navajo-Raceway outage
Perkins 500kv
Perkins-Mead outage

Palo Verde 500kv
Palo Verde-Devers outage

Palo Verde-Jojoba outage

Palo Verde-North Gila outage
Palo Verde-Rudd outage...

Palo Verde-Westwing outage

Pinnacle Peak 345kv
Pinnacle Peak-Cholla outage

Rudd 500kv
Rudd-Palo Verde outage

Raceway 500kv
Raceway-Navajo outage

Saguaro 500kv

Saguaro-Cholla outage
Westwing 500kv
Westwing-Palo Verde outage

Westwing-Raceway outage
Westwing-Yavapai outage

Yavapai 500kv

Yavapai-Moenkopi outage
Yavapai-Westwing outage

C2
C3
C4
C5

Co

c7
C8

Cc9

C10
C11

C12
C13

C14
C15
Cle
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29

C30
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ARIZONA_vGltages stabl11ty\201 2\bnx kyx., che
Tue Jan 27 12:58249 2004
1. 2000}
! ' T T T T ' T

EHV.voltages
Tue Jan 27 12:58549 2004

stabl 11¥y\201 2\bnx_kyx, Chf

1 T T T T T T

.
. e,

U S R

n.seou....,: ..... .. ..... .._. °~§'°°—---: B I I R e e L D I IR
[ S . e e e te e e e N P R T L — L T P e e L T TR S .. -
L e L S e oo L e FO et P Y T
5. 2000) [ i | L ) | ! 1 0. 2000} ! 1 i i I | I 1 f
0. 01667 Time, sec. 5. 00000 © 10.016867 Time, sec. S. 00000
0. 2000 — o vhus 15207 230.0 KYRENE - 11 1.2000 0. 2000 o vhus 14001 500,0 FOLRCORN t 11 1. 2000
0.2000 + vhul 14202 230, 0 CASERAPS t 1..2000 0. 2000. + vius 14003 500.0 NAVAIO 111 1. 2000
©.2000 * vbul 14221 230.0 PNPKAPS 11 1.2000 0, 2000 * vius 26003 500.0 ADELANTO 111 1..2000
0. 2000 * vbul 14231 230.0 HESTHING 11 1.2000 0. 2000 s vhus 26048 500.0 MLULALGH 111 1.2000
KYRENE FLT KYR-BRNN LINE OUT KYRENE FLT KYR-BRWN LINE OUT
2012 HSIA APROVED BASE CASE 2012 HS1A APROVED BASE LCASE
MAY 19, 2003 MAY t9, 2003
BRWN-KYR STAB 1) 01/03) T=0 3P FLT KYRS0O) BRKN-KYR STAB ef} 01/03) T=~0 3P FL.T KYRSQD;
HC CLR FLT H/BRHN-KYR;2012. dydpWSCL. bpt B 4L CLR FLT HW/BRWN-KYR3 2012, dydjHSCT. bpt
ALL COMMENTS RECEIVED FROM THE 7SS REVIEW HAVE BEEN ADDED. ALL COMMENTS RELEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
LCONTAINS THE NEW GOVERNOR MODELINS RECEIVED IN RESPONSE TO THE CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUESY. NOVEMBER 7, 2002 DATA REQUEST.
rotorangles . stability\201 2\bnx. kyx, ch frequencies s$ab1116y\2012\bnx_kyx. chf
160 Tue Jan 27 12:58:49 2004 Tue Jan 27 $2:58:50 200%
0,500 :
N T T T T T T T T T ¥ T T T T T T
.. et e e P e . .. P LA S e e ,
6. 0000 D P R Y * R - R e T :. Ve e -: ..... 0L ... L. T e e e T T T ST S L PO .
L M I PR . S I S S
su.lw_...,.....'.'..'\-....' ......... S
N R A I I IE IR IR
' \

ml Ll e R sl L L e L . .. N
ol L L L i o e e el - B
B T [P $ue e P TP e e et sumol . e en . e e i R
WO L L L S e e e T e e e e e e e . oY e e e e T T T e N | sa.600L R feew e R A DI e I R T
180,00 1 ! IS N | ! | I ! 1 58, 500{_ 1 I I { | ! ] ] ]
0. 01667 - Time, sec. 5. 00000 0. 01667 Time, sec. S, 00000
-160.0 o © ang 14931 2%.0 PALOVRDI t 11 160, 00 59500 o thus 14001 500, 0 FOURCORN 111 60,500
-160.0 + ang 14987 18,0 DEG-CT1 L ¢ 160. 00 59,500 + fhus 14003 500.0 NAVAZO t 11 60,500
-160.0 * ang 14314 22,0 FONGNHCC H {1 160, 00 59, 500 * hul 14231 230,0 RESTHING 1t 60. 500
-160.0 i ang 14241 15,5 SAGUAROL 111 160. 00 59, 500 p— *= fhus 26003 500.0 ADELANTO 111 60. 500
-160,0 L ang 14951 13,8 WX CC! 111 160, 00 59,500 i thus 26048 500.0 HCTULLGH 1t €0.500
t .0 —_ « ang | 15381 26,0 NAVAJO ) 111 160. 00
E FLT KYR-BRAN LINE OUT KYRENE FLT KYR-BRWN LINE OUT

'HStA APROVED BASE CASE
\e i9, 2003

BRUN-KYR STAB 1} 01/03§ <0 3F FLT KYRS00)
4E LR FLT W/BRHN-KYR}2012, dydsNSCT. bpt

ALL -COMMENTS RELCEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED,. WHIEM
LONTAEINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

c1l

2012 HS1A APROVED BASE CASE

uAY 19, 2002

BRHN-KYR STAB ey 01/03; T=0 3P FLT KYRS001
YC CLR FLT R/BRWN-KYR32012. dyd)HSTE. bpt

ALL COMMENTS RECEIVED FROM THE T55 REVIER HAVE BEEN ADDED.

HOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH '
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE

NOVEMBER 7, 2002 DATA REQUEST.



ARIZONA_voltages stabl11ty\2012\ch.cor. cht EHV_voltages stabl11ty\201 2\ch.cor. cht
. Tue Jan 27 12:53:08 200% 1.2000 Tue Jan 27 12:59:08 200%
T T T T 7 T T T T ) T T LA T T T T
torooal : : T U SO U U S
— < R e — .._.(:_. — ._1____.._«...._.
% 5 *
tor 1.0000}__
a.s000 . 2,000} ...
o.8000l M N : 00000 N °
L e e ] e . 07000} — : .
L e S, .. . e . s000)_. e e L. .. .. e e M e e e e e
L . . e e e e e e e e e e e 0. 5000 — . . L IR B T
B T T T TSR T .. S e e e e LT B 8. 4000L— R LR et . ----- R I I -
L T T B T T G3000L— . ... Ll fee e e IR LI R REEEPEN PR ST
0.2000 1 ! 1 ! ] | | 1 ! 0.2000 1 1 1 L 1 I I !
0. 01667 Time, sec. 5. 00000 0. 01667 Time, sec. 5. 00000
0. 2000 o vbus 15207 230,0 KYRENE 111 1.2000 0..2000 ‘0 vbus 14001 500.0 FOURCORN 111 1.2000
0. 2000 + vbul 14203 230.0 CASERAPS 1911 1.2000 0. 2000 + vhus 14003 S00.0 NAVAIO 1t 11 1.2000
0. 2000 * vhul 14221 230.0 PNFKAPS 111 1.2000 0. 2000 * vus 26003 500, 0 ADELANTO 111 1. 2000
0. 2000 4= vbil 14231 230.0 WESTHING 11t 1.2000 0, 2000 = vhis 26048 500.0 MCEULLEH 111 1. 2000
CHOLLA S00KV FLT CH-COR LINE OUT CHOLLA SOOKV FLT CH-COR LINE OUT
2012 HS1A APROVED BASE CASE 2012 HS!A APROVED BASE CASE
May 19, 2003 MAY 19, 2003
CHO-COR STABF 1/03; T=0 3@ FLT [HOSO0034C CLR FLT CHO-COR STAB) 1/031 T=0 3P FLT CHOSOO34C CLR FLT
H/CHO-COR} 201 2. dyd3 HSCC, bpt W/CHO-COR; 2012, dydsNSCT. bpt
ALL. COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED. ALL, COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNANICS FILE IS USED, WHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LUSED, WHICH
CONTAINS THE NEW GOVERNOR HMODELING RECEIVED IN RESPONSE TO THE CONTAINS THE NEH GOVERNOR MODELING RECEIVED IN RESPONSE TG THE
NOVEMBER 7, 2002 DATA REIUEST. NOVEMBER 7, 2002 DATA REQUEST.
Totorangles stabl1ity\2012\ch_cor. r:)if trequencles . stabl11ty\2012\ch.cor. cht
Tue Jan 27 12:59:08 2004 Tue Jan 27 12:59:09 2004
160.00 %0..500
T T T T T T T T T ! T T T T T T T T
ool L. L .. L ‘ e . _____ . P = L .. e e e e e et e e e e . —
!ﬁ’.ﬂn_. . P T e e e T . . e ‘ ..... €0.300L. . . LS. ...t . A : . . v .-
ol DL . el R . n S0l L L e e et e
-s6.0001 . LR s ] 537000 - . e e e - -
ool L L. oe, L L. e e e . L e T P D SME0OL . L L LS. ... P [ L
150, 90| ! 1 l 1 [ 1 | ! 53. 500} I 1 1 1 I ! 1 ] | _
0.01667 Time, sec. 5. 00000 0.01667 Time, seC. 5. 00000
-160.0 o wng 14931  24.0 PALOURDY 111 160. 00 59,500 o fhus 14001 500.0 FOURCORN 111 60. 500
~160.0 + . ang 14387 18,0 DBE-CTY [ 160,00 59.500 + 1hus 14003 500.0 NAVAIO 111 60,500
-160.0 * ang 14914 22,0 FENGNHLT Hot1 160,00 59.500 * 1hul 14231 230.0 HESTRING t 11 £0. 500
~160.0 e ang 14941 15.5 SAGUAROt 1 11 160. 00 53, 500 H= fhus 26003 5C0.0 ADELANTO t 11 60.500
~160.0 o ang 14851 13.8 HPHX CLCi 111 160. 00 §9.500 ® #hus 26048 500,0 MCTULLEH 111 60. 500
-160.0 —— w ang 15381 26,0 NAVAJO 1 111 160, 00
LA SOOKV FLT CH-COR LINE QUT EHOLLA 500KV FLT CH-COR LINE OUT
2 HS1A APROVED BASE CASE 2012 HSTA APROVED BASE CASE
nAY 19, 2003 MAY 13, 2003 .
CHO-COR STAB} 1/03y T=0 3P FLT CHOSOO0;4C CLR FLT LCHO-LOR STABg 1/035 T=0 3F FLT CHOSOO34C LR FLT
H/CHO-COR3 2012, dydjHSCE. bpt H/ECHO-CORy 2012. dudjHSEE, bpt

ALL COMMENTS RECEIVED FRON THE TS5 REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LUSED, WHILH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA RELUEST.

Cz

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LUSED, WHICH
CONTAINS THE NEW BOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOUEMBER 7, 2002 DATA REQUEST.



ARIZONA_voltages stablil{ty\2012\ch.fc. che
1. 2000 Tue Jan 27 12153124 2004
T ‘I’ ! T T T T T
1et000] : .
100
0.5000|
e
0. 7000} ..
0. 6000}_
6. 5000} . .. e - . e
GMoal_ . L ... .. e e e Ve e s S e e e L T -
e300l . . . F S
0,200/ ! ! | I} I 1 | 1 1
0.01867 Time, sec. S. 00000
0. 2000 o vhbus 15207 220, 0 KYRENE t 1, 2000
0. 2000 + vbul 14203 230, 0 CASGRAPS t 1. 2000
0. 2000 * vhul 14221 230.0 PNPXAPS t 1 1.2000
0. 2000 3 vhul 14231 230.0 HESTWING 1.1 1. 2000
CHOLLA FLT CH-FC LINE OUTI -
2012 HSTA APROVED BASE LCASE
MAY 19, 2003
CHO-FC o1 STAB) 61/03) T=0 3P FLT CHOMSIFLSH FEN-CHO CAPS)
ML CLR FLT W/THO-FE ¢132012, dyd§WSCC. bpt
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, HHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE 10 THE
NOVEMBER 7, 2002 DATA RERQUEST.
rotorangles stabl1ity\2012\chotc. cht
Tue Jan 27 12153125 2004
160,00}
T T T T T T T T T
o e e e . . -

%000 . . . ..

e e e A e e

128,00} L ‘e e 4 e I R T T S

160,00} ! { | I [ 1 { ! |
0, 01667 Tine, sec. 5, 00000
-160.0 . o ang 14331  24.0 PALOVRDE i 11 160, 00
-160.0 + ang 14987 18.0 DEG-CT1 11 160,00
-160.0 * ang 14914 22,0 FONGNHLL H 11 160. 00
-160.0 * ang 14N 15.5 SABUARO! ' 11 160,00
-160.0 P ang 14581 13.8 WPHX (T f U1 160,00
-160.0 o ang 15981 26.0 NAVAIO 1 P11 160,00

LA FLT DH-FC LINE 0UT1

2 HS1A APROVED BASE CASE
naY 19, 2003
CHO-FE o1 STAB; 01/03) T=0 3P FLT [CHO34SIFLSH FIN-CHO CAPS)
YC CLR FLT W/THO-FE #1352012, dudjHSCE. bpt

ALL COMMENTS RELEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

EHV_voltages stabl11tu\2012\ch_tc. che
Tee Jan 27 12159:25 2004
%, 2000|
! l I l T T T T T
B e e B R e DS I S S R SR
et : = e : & >
% s ——fe—— * *.
- 0 T =
B I L T R O
030000 ; ‘ " N - N . v
oagcool— ... .. L. R e B s e - -
: .
[ o e e e e e e e e . R
L O O .- - . et
P e P
OMO0OL. . . . e . . . e e et e [P N T L
.3000( . N e
o. 1 | ! ) [ | 1 ! 1
0.01667 Time, sec, 5. 00000
0.2000 o vhus 14001 500.0 FOURCORN 111 1, 2000
0. 2000 + vhus 14003 500.0 NAVAIO 111 1. 2000
0.2000 * vhus 26003 500.0 ADELANTO 111 1. 2000
G, 2000 M= vbus 26048 500.0 MCCIRLGH t I 1.2000
- CHOLLA FLT [H-FC LINE OUTY
2012 HStA APROVED BASE CASE
MAY 19, 2003
CHO-FC ¢1 STABy 01/03; T=0 3P FLT CHO34S)FLSH FTN-CHO CAPS
YL ELR FLT W/CHO-FC 192012, dyd;WSCL. bpt
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
frequencies stabl1ity\2012\ch. fc. chi
w Tue Jan 27 12159125 2004
T T T T T T T T
L e e e e O N . e e
6030 _ . ., -, et e e . L S e e e e P T I IR A

$9.000 .. . - ‘e . e s v e e e m PRI . D ) -
L R R R R T PP Se e e e e e e e Tea e B T TR -
5%800L . . . . . . . e et e e e AT SO . e i e e 2% e e e R R |
53,500 1 i 1 1 1 | i I !
0. 01667 Time, sec. 5. 00000
59,500 o] fhus 14001 500.0 FOURCORM 1t §0.500
59.500 + fhus 14003 500.0 NAVAIO 111 £0.500
59.500 * fbul 14231 230.0 HESTHING 1 11 60.500
59.500 el 1hus 26003 500.0 ADELANTO 111 60.500
59,500 n thus 26048 500.0 MCCULLGH 111 60,500

a3

CHOLLA FLT CH-FT LINE OUTI

2012 HS1A APROVED BASE CASE

MAY 19, 2003

LHO-FT ¢! STABy 01/03; 7~0 3P FLT LHO34S)FLSH FIN-CHO CAPS;
YC CLR FLT W/THO-FE #1)2012, dydgHSLL. bpt

ALL COMMENTS RETEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LUSED, RHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THi
NOVEMBER 7, 2002 DATA REQUEST. .



ARIZONA_voltages
Tue Jan 27 12:59:35 2004

stablliy\2012\chopp. cht

1. 1000

oo
0,900
0.3000 : . .
PR R S . P R e el
weo . ... L . e e e el
osmol Lo e e el -
[ S e e e e [ S e e s . : P
B3000E . . L. L L .. T e e it e e L AR I S ST
02000 I i 1 ! t I ! L 1

0., 01667 Time, sec. 5. 00000

0. 2000 —— o vbus 15207 230, 8 KYRENE t 11 1.2000

0. 2000 + vhul 14203 230,0 CASGRAPS 1 t1 1.2000

Q. 2000 * vhul 14221 230.0 FNPFKAPS 11 142000

0. 2000 == vhul 14231 230.0 HESTWING Tt 11 1.2000

EHOLLA FLT CH-PPX LINE ouT!

2012 HS1A APROVED BASE CASE

HAY 19, 2003

CHO-PPK o1 STAB} 01/03p T=Q 3P FLT CHO34S3FLSH FCN-CHO CAPS)

$C CLR FLT W/CHO-PPK ot} 8C REIN CAPS;2012, dyd;WSCT. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED,

HOST RELCENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH

CONTAINS THE NEW SOVERNOR MODELING RECEIVED IN RESPONSE TO THE

NOVEMBER 7, 2002 DATA REQUEST.

rotorangtes stabll1ty\2012\ch_pp. che
Tue Jan 27 12159136 2004
(0. 00
T T ! ! T ' l T

120,00

EHV.voltages stabilty\2012\ch pp. che
Tue Jan 27 12153136 2004
1. 2000|
T T T T T T T T
e U SR i e e . . .
%
1.0000]
0.50001 .
©. 8000}
0.7000f._ . -
oso0of . . . . . . e e D VR e .
P - P
a,4000{ P S Fae e e e e e s . -
0,300} .
08,2000 ! I ! 1 1 i 1 | 1
0. 01667 Time, sec. S. 00000
0. 2000 o vhus 14001 500. 0 FOURCORN 111 1.2000
0, 2000 + vhus 15003 500. 0 NAVAJO LI IR § 1.2000
0.2000 * vius 26003 500, 0 ADELANTO LI I § 1.2000
0.2000 ——— I vhus 26048 500.0 HCCLLEH 111 1. 2g00
CHOLLA FLT CH-FPK LINE OUT!
2012 HS1A AFROVED BASE CASE
MAY 19, 2003
CHO-PPK ¢1 STABp 01/03p T=0 3P FLT CHO34S)FLSH FCN-CHD CAPS
YT CLR FLT W/CHO-PPK #138C REIN CAPS;2012. dydjWSCL, bpt
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMILS FILE 1S USED, WHICH
LONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REGUEST.
frequencles stabl11ty\2012\ch.pP. Cht
. Tue Jan 27 12153136 2004
T T T T T T T T T
e e v

- . .. J e

4,000 P .. . e ) . e ol L L oLl e e e e

~9. 000l . L L oL L ..t e e . e e e e e e P e e e e LI e e e e e P S%M0L.. . . . oL ... Tea e e e e . LI T T T T T T T T PO PRI |

B e L et sa.cool . . .

~160. 00) . | | 1 1 59,5001 1 1 | | 1 i 1 ! !
0.01667 Time, sec. ) 5. 00000 0.01667 - Time, sec. 5. 00060
-160.0 ) ang 14931 24,0 PALOVRD! 111 160,00 59,500 5] fhus 14001 500,0 FOURCORN 1 11 60,500
-150.0 + g 14987 18,0 DBG-CTI t 11 160,00 59.500 + flus 14003 500.0 NavAT 1 11 60,500
-180.0 * ang 14914 22,0 FONBNYCEL H 11 160.00 59.500 * fhul 14231 230.0 KESTRING 111 60. 500
-160.0 ol ang 14341 1S.5 SABUARD1 it 11 160. 00 59.500 3k thus 26003 500.0 ADELANTO 111 60. 500
-160.0 ™ Wng 14351 13.8 NPHX ETI 111 160,00 59,500 ] fhus 26048 500.0 MCOULLGH 111 | 60,500
~160,0 o ang 15981 26,0 NAVAID 1 t 11 160,00

LA AT CH-PPK LIHE OUT!

1 HS1A APROVED BASE CASE
MAY 19, 2003
CHO-PPK &1 STABj 01/03; T+0 3P FLT CHO3YS5{FLSH FCN-CHO CAPS)
MC CLR FLT W/CHO-PPK #138C REIN CAPS)2012. dydyHSCE. bpt

ALL COMHENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, RHIEH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REDUEST.

CHOLLA FLT CH-PFK LINE QUTY

2012 H51A APROVED BASE LASE

MaY 19, 2003 .

CHO-FFK ¢! STAB} 01/031 T=0 3F FLT CHO3YS§FLSH FCN-CHO CARS)
YC CLR FLT H/CHO-PAK ¢138C REIN CAFS;2012, dydjWSCE. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIER HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

Y



ARIZONA_voltages
Tue Jan 27 12159155 2004

stabil1tu\2012\ch_sg. chf

EHV.voltages stability\2012\ch_sg. cht
Tue Jan 27 §2i59:56 200%
1.2000)
T T T T T T T T

1. 1000}

08,8000

e tes—rwd

—__i.h_\___:\___au——n—w,—-—-—

~-§4. 000
B T N e e e Ve e S [ T “ e -
sl Lol oLl L D e P T
150, 00] 1 | ] 1 1 [ | I !
Q. 01667 Time, sec. 5. 00000
-160.0 =] ang 14931 24,0 PALOVRD( 11t 180.00
-160.0 + »ng 14387 18,0 DBG-ETH 1 tI 160,00
-160.0 * ang 14914 22,0 FENENSCC Htl 160,00
+160.0 R ang 14341 15,5 SABUARO1 111 160, 00
-160.0 I ang 14351 13,8 WPHX CE1 111 160, 00
~160.0 vr ang 15381 26.0 NAVATO 1 111 160,00
A S00KV FLT EH-5A5 LINE OUT
4 HS1A APROVED BASE CASE
naY {9, 2003

CHO-SAG STAB} 1/03; T=0 3P FLT CHOSOOJC CLR FLT
W/CHO-SAG} 2012, dyd s HSCEC. hpt

ALL COMMENTS RELCEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHILH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7T, 2002 DATA RERJUEST.

; owool ., L oLl e e PO
DeBOOOL . . . . s e e e e e e e e e e w .....’ . B T oo . - . o.¢000] e e e e PO :.....:....‘ ........... e PR :.._
o.sm0f . N .. T, e L — 050000 o . ..ol ... e e e PO D I
oMo00l L L. e ... e e e e e e e e e e e e . e . OMOOBL . .. oe .. .. e e e e e e e S L
03000l . . .S ..t e I . R T e e K I 0.3000L— . . . LS. .. AR K K SRIREEIE SRR e e T st
o, 2000} | 1 I ] ) 1 | | 1 o, | 1 ! ) ! I ! 1 | -
0.01667 Time, sec. 5. 00000 0.01667 Time, sec. 5. 00000
0. 2000 o vhus 15207 230. 0 KYRENE 1t 1. 2000 @, 2000 o vhbus 14001 500, 0 FOURCORN 111 .2000
0. 2000 + vhul 14203 230, 0 CASERAFS 11 1.2000 0. 2000 + vius 14003 S0C. 0 NAVAIO t 11 1. 2000
0. 2000 * vbul 14221 230.0 PNPXARS t 1. 2000 0. 2000 * vhus 26003 500.0 ADELANTO 1ttt 1. 2000
0. 2000 =+ vhul 14231 230.0 KESTHING t 1.2000 0. 2000 ##* vhus 26048 500.0 HCCULLEH 1 11 142000
CHOLLA 500KV FLT . CH-SAB LINE our CHOLLA 500KV ¢LT CH-SAG LINE OUT
2012 HS1A APROVED BASE CASE 2012 HS1A APROVED BASE CASE .
MAY 19, 2003 MAY 19, 2003 ,
CHO-SAG STAB) 1/03; T=0 37 FLT CHOSOOrYC CLR FLY CHO-SAG STABj 1/03t T=0 3P FLY CHOS0034C CLR FLT
W/CHO 56632012, dydj HSCC. bpt W/CHO-5AG) 2012, dydHSCE, bpt
AaLL .CDHH'ENTS RECEIVED FRON THE TSS REVIEW HAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE T55 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE YO THE CONTAINS THE NEH GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. NOVEMBER 7, 2002 DATA REQUEST.
rotorangles stabl11ty\2012\ch_sg. cht frequencles stabl1tty\2012\ch.s3. cht
150, Tue Jan 27 12159156 2004 . . <. Tue Jan 27 12:59156 2004
3 T T T T T T T T T T T T T T T T T T
ol oL . Cen : S a0 Ce e ol : . -
%000l . .. .. .. R SRR e e e e ______ L e e EEESEN Tae e f e e e e . L
: 59,200 i K RS T

59,3000 . -
s9.700L_ PR
59.800L . .-
59,500 1 1 1 1 | 1 ! | 1
0. 01667 Time, sec. S. 00000
59,500 o fbus 14001 500, 0 FOURCORN 111 60,500
59. 500 ——— e + fhus 14003 500,0 NAvaJO 111 £0. 500
59,500 * fbul 14231 230, 0 KESTHING i1 60.500
53.500 — **= thus 26003 500. 0 ADELANTO totr 60,500
53. 500 ————— b fhus 26048 500.0 MCCULLEH t 11 60, 500

CHOLLA 500KV FLT [H-SAE LINE OUT

2012 HStA APROVED BASE LASE

MAY 19, 2003

CHO-SAG-STAB) "1/033 T=0 3@ FLT CHOSOOI4E CLR FLT
W/LHO-SAB} 2042, dydjHSEL, bpt

ALL, COMMENTS RETEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
LONTAINS THE NEW GOVERNOR HMODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.



ARIZONA.voltages stabl11ty\2042\tc_mk. cht EHV.voltages stabilitg\201 2\ reumk. che
Tue Jan 27 13100310 2004 Tua Jan 27 13200310 2004
1. 20001 1.2000
T T T T T T T ! ! T ! T ! i I
’-m"l——-—'—-——-i—-—f:/_-_ e e e e e e e e e e b e e
. L L vy . . e -
1.0000f
0.%000
0.8000|
8.7000} .
[t I TN R PR
. : .
L R f I N
ool L Lo oe ... . P TR s L .. s
. . . . . . . . .
. . . . . ‘ ; . .
n.m[_....‘ ..... A LI N T e e L i ool L LS. O 3 P N R T ST S (PRI
[ 1 1 1 1 ! H ! 1 A 0. 2000] 1 1 ) 1 1 ] ! B
0. 01667 Time, sec. 5. 00000 0, 01667 Time, sec. S. 00000
0. 2000 o} vbus 15207 230.0 KYRENE [ § 1.2000 0, 2000 ] vbus 14001 500.0 FOURCORN 111 1. 2000
0. 2000 + vhul 14203 230.0 CASGRAFS t ot 12000 9. 2000 + vhus 14003 500.0 NAVAJO t 11 1. 2000
0. 2000 * vhul 14221 230.0 PNPKAFS 111 1. 2000 0. 2000 * vhus 26003 500.0 ADELANTO t 11 1.2000
Q. 2000 = vhul 14231 230.0 KESTHWING 111 12000 0,2000 = vbus  * 26048 '500.0 MCDULIEM 1 11 1.2000

FEN FLTS00 FECN-MNK out

2012 HS1A APROVED BASE CASE

HAY 19, 2003

FOLIRCORN-MOENKOP] STABj 1/03; T=0 3P FLT FENSOD310X FLT DHPINGIFLSH
FAPS FON-MKP/NAV-MKPTYC CLR FLT W/FUN-MKP)BC REIN CAPSJ2012. dydjHSTC. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.

HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEN GOVERNOR MODELING RECEIVED IN RESPONSE TD THE
NOVEMBER 7, 2002 DATA RELUEST.

FIN FLTS00 FCN-MNK out

2012 HS1A APROUED BASE CASE

MAY 19, 2003 -

FOLURCORN-MOENKOPE STAB) 1/033 T=0 3P FLT FUNSOOp 10X FLT DMPING)FLSH
CAPS FEN-HKP/NAV-MKP3HC LLR FLT W/FCN-MKPISC REIN CAPS;2012. dydpWSCE, bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMILCS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST:

@ rotarangles Stab111EYN2012\ PC_nk, cht @ trequenctes Stabl11EYN2012\ Pk, Che
16000 Tue Jan 27 |3;00:10 2004 . Tue Jan 27 1310010 2004
T T T T T T T T T T T T T T ' T T
B0 L, L ... Vi e et e e . L .. , . BOMOOL . . L . e e h et et e e et e e e N e e e e e e e e e ete e e e . - _
: . 60, 300) d
0,200
60, 100]
: 0. cooy
-Ja.mu_........,.: ..... ..... .. ‘ ..... ..... PR ] 58 %00f .
R I e e D : Ll i P I, .. e
“%6.000L P e e e e ... ..... l e e e e e e et 5% 001 .. D N N . -
B e PR R FS - 9600l L .. S e et E I e L A
16000 ___ | 1 1 | | ] | | 3,500} ! | 1 1 | i 1
0.01667 Time, sec. S. 00000 0.01667 Time, sec. 5. 00000
~160.0 [=] ang 14931 24.0 PALOVRD! t 11 160, 00 59. 500 [o] fhus 14001 500. 0 FOURCORN 111 60,500
-160,0 + ang 14987 18,0 DES-CTH 141 1604 00 59,500 + 1hus 14003 500.0 NAVAJO 1 11 60,500
~160.0 * ang 14914 22,0 FONBNYED H 11 160,00 59.500 * fhul 14231 230.0 WESTHING 1 11 60,500
+160.0 = ang 14941 * 15,5 SAGUAROY t 31 160, 00 $9.500 2= thus 26003 500.0 ADELANTO 111 60.500
-160.0 % ang 14951 13,8 WPHX [Tt 111 160. 00 59.500 ] fhus 26048 500.0 MCLCIMLEH 1 11 650.500
-160.0 o ang 15981 26.0 NAVAJO t 1 11 160. 00
FLTS00 FIN-MNK out FEN FLTS00 FEDN-MNK out
+ HS1A APROVED BASE CASE 2012 HS1A APROVED BASE [CASE
wY 13, 2003 WAY 13, 2003

FOLIRCORN-MQENKOPT STaB; 1/03; T*0 3P FLT FINS00§10% FLT SMPING|FLSH
CAPS FCN-MKP/NAV-MKPPHE ELR FLT W/FIN-NKP38C REIN CAPS)2012. dydgWSTL, bpt

ALL COMHENTS RECEIVED FRCM THE TSS REVIEN HAVE BEEN ADJED.

HOST RECENT VERSION Of THE MASTER DYNAMICS FILE 1S USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REWUEST,

FOLRCORN-MOENKOPY STAB} 1/03; T=0 3P FLT FINSO0;10% FLT DMPING)FLSH
CAPS FON-MKP/NAV-HKP34C CLR FLT R/FON-MKP18C REIN CARSS2012, dudsHSCC. bpt

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR HMODELING RETCEIVED IN RESPONSE TO THE
NOVEMBER 7,. 2002 DATA REQUEST.

C 6



ARIZONA_voltages
Tue Jan 27 13100824 2004

stabilIs\2052\ ) Jx_hax. chf

1. 1000,

0, $0c0|

L .

[N

20001 S|
0. 01667

|
Time, sec. 5. 00000

15207 230, 0 KYRENE

14203 230. 0 CASERAPS
14221 230. 0 PNPXAPS
14231 230. 0 WESTHING

0.2000
0. 2000
0.2000

0.2000

vhus
vbul
vbul
vbul

1.2000
1.2000
1.2000
1.2000

#x10

JOJOBA FLT JOJQBA-HASSY LINE OUT

2012 H51A APROVED BASE CASE

HAY 19, 2003

HAS-IJ STAR ¢1f 01/03¢ T=Q 3F FLY JI500;10% FLT DMPINGFLSH CARS
NAV-MKP/HKP- YAV, PU-DU/NG YT LR FLT W/HAS-JJ38C REING 2012, dydjHSCL. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. :

rotorangles Stability\ 2012013 hax. chi

Tue Jan 27 13:00:25

SEBMO00L L L L oL L L L ien w e ete e e e e m . . - . P . . . s e e
=96, 000 v . . s s PR P PN -
MMOO— . L L S s T e e e e e e T e s e . S S e e e e e e R .
-140, 1 | | ! ! I ! 1
0. 01687 Time, - sec. S. 00000
~160.0 o ang 14931 24.0 PALOVRD! 111 160,00
-160.0 + ang 14987 18.0 DBG-CTI 111 160.0¢
-160.0 * ang 14914 22.0 FTNGNYCC H11 160.00
-160.0 N ang 14944 15,5 SAGUARO1 o1t 160,90
-160.0 " ang 14351 13.8 KPHX CC! 1t 160,00
-150.0 U ang 15381 26,0 NAVAZD 1 111 160,00
A R JOJOBA-HASSY LINE OUT

HS1A APROVED BASE CASE

test 19, 2003 : .

HAS-J STAB 1} 01/03; T=0 3P FLT JJS00310% FLT DMPINGJFLSH CAPS
NAU-MKR/MKF-YAV, PU-DU/NGF 4€ CLR FLT W/HAS-JT18C REINj2012, dydsHSCE. bpt

ALL COMHENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH
CONTAINS THE NEM GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA RELUEST.

EHV.voltages stabl11EY\2012\] jx_hax. cht
Tue Jan 27 13100125 2004
12000
T T T T T T T T

8,500

awooal. . .. ... e e e L Y

.................... PR
S3000L . ... S e ... RPN . . P Yen e e a P N SR T .
4. 2000/ ! 1 ! 1 . | | 1 1
0. 01667 Tine, sec. . 5. 00000
0.2000 o] vbus 14001 500.0 FOURCORN 191 1.2000
0. 2000 + vbus 14003 500. 8 NAVAIQ 1tr 1.2000
0. 2000 * vbus 26003 500.0 ADELANTO tTr 12000
0. 2000 = vhus 26048 500, 0 MCCLLLEH [ 1.2000
.
JOJORA FLT JOJOBA-HASSY LINE OUT
2012 HS1A APROVED BASE CASE
HAY 19, 2003

HAS-3J STAB e1j 01/03) 7=O 3P FLY JJIS00)10X FLT DHPING)FLSH CAFS
NAV-MKP/MKP-YAV, PU-DU/NG 4C CLR FLT H/HAS-IT38C REINJ2012. dyd)HSLL, bpt

ALL TDMMENTS RELEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED,
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, HHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

frequencies
Tue Jan 27 1310025 2004

stabi1ity\2012\} Jx_hax. ch¢

w8, %001

59, 00]

S R e F [P

53600 :

$9.500 1 ! 1 I 1 L I I 1
3.01667 Time, sec. 5. 00000
59.500 o thus 14001 500.0 FOURCORN 111 €0, 500
§9.500 + thus 14003 S00.0 NAVAJO 111 60, 500
59.500 * hul 14231 230.0 HESTUING 111 60,500
59.500 A fhus 26003 500.0 ADELANTO t 11 60,500
59.500 n thus 26048 500, 0 MCORLLGH 111 60,500

JOJOBA FLT JOJOBA-HASSY LINE OUT

2012 HS1A APROVED BASE CASE

HAY 19, 2003

HAS-JJ STAB #13 01/03; T=0 3F FLT JIS00310X FLT DHPINGIFLSH CAPS
NAV-MKP/HKP-YAV, PY-DU/NEI 4L CLR FLT W/HAS-JT18C REINj2012, dydjHSIT. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED,
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

&7



ARIZONA_voltages
Tue Jan 27 13:00:35 200%

Stabil1ty\2012\§ Jx_kyx, che

0.%000__ L T T T T S L T
Bu3000L. ., - v S . T e e . R I T T R I T TR .
0. 20001 . 1 1 ! 1 | ! 1 1 1
0. 01667 Time, sec. S. 00000
0, 2000 o vhus 15207 230.0 KYRENE 111 1.2000
©. 2000 + vhul 14203 230. 0 CASERAPS 111 1.2000
a, 2000 * vhul 14221 230.0 PRPKAPS t 11 1.2000
0. 2000 A& vbul 14231 230. 0 HESTHING 111 1.2000 |
JOJOBA FLT JOJOBA-KYR LINE OUT

2012 HS1A APROVED BASE CASE

HAY 19, 2003

JI-KYR STAB #t; 01/03) T=0 3° FLT JI500310% FLT DHPINGJFLSH CAPS
NAU-MKP/HKP-YAV, PU-DU/NGJ4C LR FLT H/1J-KYR{BC REIN;20t2, dydyHSCT. byt

ALL COMMENTS RECEIVED FROW THE TSS REVIEW HAVE BEEN ADDED.
#0ST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

rotorangles
Tue Jan 27 13100136 2004

Stability\2012\ ) Ix_kyx. cht

160, | t 1 ! ! 1 1 !
0. 01667 Time, sec. 5. 00000
-160.0 <] ang 1493t 24,0 PALOVRD1 111 160. 00
-160.0 + ang 14587  18.0 DRG-CTY $11 160, 00
-160.0 * ang 14914 22.0 FUNGNHEC HfI 160,00
-160. 08 =+ ang 14941 15.5 SAGUARO! 111 160. 00
-160,0 n ang 14951 13,8 WPHX LC1 151 160.00
-160,0 wn ang 15981 26,0 NAVATO | [ ¢ 160, 00
A AT JOJOBA-KYR LINE oUT

AS1A APROVED BASE CASE
1. 19, 2003
JI-KYR STAB e1j 01/03) T=0 3P FLT JI500510X FLT DHPINGFLSH CAPS
NAU-HKP/MKP-YaV, PV -DU/NG) 4T CLR FLT W/JJ-XYR}8C REIN;2012. dydsNSCE. bpt

ALL COMMENTS RETEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.

MOST RETENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR HODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7; 2002 DATA REQUEST.- -

EHV_voltages
Tue Jan 27 13;00:35 2004

s%abIILEYNSOI 2N Ix_Kyx. che

0. 6000 e T e e e PP ,\ ........... ._
[ SN et . . e e e e e e e _.‘
0. %000f .

0.30000 ...

0,200 1 ! I 1 | l 1 L L
0,01667 Time, sec, R 5. 00000
0.2000 ] vhus 14001 S00.0 FOURCORN 111 1.2000
0. 2000 + vhus 14003 500. 0 NAVATO 111 1.2000
0.2000 * vhus 26003 500.0 ADELANTO to1r 1.2000
0. 2000 * vbus 26048 500. 0 MCCULLSH 111 1.2000

JoJoBA FLT JOJOBA-KYR LINE OuT
2012 HS1A APROVEN BASE CASE
MAY t9, 2003
JI-KYR STAB s13 01/03p T-0 3P FLY JI500110% FLT DMPING)FLSH CAPS
NAV-HKE/HKP-YAV, PU-DU/NGI 4C CLA FLT W/I3-KYRIB8C REING2012, dydyHSTL. byt
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED,
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LISED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE '
NOVEMBER 7, 2002 DATA REGUEST.
trequencles stablllty\2012\} Jx_kyx. che
Tue Jan 27 13:00:36 2004

<0.500) 2 ;

T T I | T B T T T

MO e e e e

60, 3000 . e M $ .

59.900 - . - S T T T U Y Pe e ere w e e - .. - . -
L R R Tee e e e T e e e e e e e R . 2 . vt
%800 . ., L L. .. e e fh e s e 4 Y : - -
53..500 ! ! ! i 1
0.01667 Time, sec. 5. 00000
59,500 o hus 1400t 500, 0 FOURCORN 111 60,500
59.500 + fhus 14003 500, 0 NAVAZD (B 60,500
59.500 * hul 14231 230.0 RESTHING 1 11 60,500
59.500 = thus 26003 500.0 ADELANTO 111 60,500
59.500 S H] thus 2608 00, 0 MCTULLGH T tI 60.500

&3

JOJOBA FLT JOJOBA-KYR LINE OUT

2012 HS1A APROVED BASE CASE

HAY 19, 2003

JI-KYR STAB e13 01/03; T=0 3P FLT JI500310% FLT DMPING}FLSH CAPS
NAU-HMKP/HKP-YAV, FU-DU/NEJHC CLR FLT H/IJ-KYR§8C REIN;20t2, dydsNSCT. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEH HAVE BEEN ADDED.

HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE -
NOUVEMBER 7, 2002 BATA REQUEST.



ARIZONA_voltages stabllEty\201 2\kyxo 3 Ix. chi E_voltages stabl11ty\2012\kyx_} Ix. ch¢
©1. 2000 Tue Jan 27 13100152 200% Tus Jam 27 1300152 2004
_ 1.2000|
T T T ! T J T T T ! T ! T ! !
1. 3000} . : . :
™ .
Q. 5000f .
0, 5000 N 0. 8000¢ ...
0. 7000]_ y ; : 0,7000|
gesoo0l . . .. .: ......... :. . . [ , . . :. P ‘ PR — 8, 60001
P R 1 R e osmal L ..o e el : B ]
0. 4000} P | I L ......... — G000k . . ... AEERERS . —
L . fe e . e e s e et . e e S e e e e e e . e O3cal__ . . . .. .. D T T T S S e e e e e e e e h v e AR TIPS PP |
0. 2000 ! | | ! I | | 1 1 0. 2000] | 1 | 1 [ 1 H 1
0. 01667 Time, sec. 5. 00000 0. 01667 Time, sec. 5. 00000
0. 2000 o vbus 15207 230.0 KYRENE t 1. 2000 0. 2000 o vbus 14001 5000 FOURCORN 111 1,2000
0. 2000 + vhbul 14203 230. 0 CASGRAPS 11 1.2000 0. 2000 + vbus 14003 500,0 NAVATO 111 1.2000
0. 2000 * vhul 14221 230.0 PNPKAPS t 1.2000 C. 2000 * vhus 26003 500.0 ADELANTOD 1 11 1.2000
0. 2000 #H: vbul 14231 230, 0 HESTWING 11 1. 2000 1 0. 2000 I vius 26048 500.0 MCLULLEH 111 1.2000
KYRENE FLT KYR-JOJOBA LINE OUT KYRENE FLT KYR-J0J0BA LINE OUT
2012 HS1A APROVED BASE CASE 2012 HS1A APROVED BASE CASE
MAY 19, 2003 MAY 19, 2003
JJ-KYR STAB «1j 01/03; T=0 3P FLT KYRS00) JI-KYR STAR e1j 01/03; T=0 3P FLT XYRS00)
4L LLR FLT W/AIT-KYR72012, dydi WSCE. bpt 4C CLR FLT W/JT-KYR§2082. dydjHSCC. bpt
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED, ALL COHMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOUEMBER 7, 2002 DATA REQUEST. NOVEMBER 7, 2002 DATA REQUEST.
rotorangles Stab111Ey\201 2\Myx_) Jx. AP frequencies Stabi11tyN2012\ByZ_ 1%, Cht
Tee Jan 27 13:00:52 2004 Tue Jan 27 13100353 200%
160, 00| 0, 3
T T T T T T T T T i ! T T T T - T .
el L L. F R P M0l e e e e e e N . .
26,000} . e D . .:. PR A AR $0MWOfes o b e e e foee e . - b
w0l .. LS L R T S Tee el e e e e e e e P |

__+_.—._—\

\__‘_,_,u;—-——\ e e
——m—-——-

64,000 R . .. A ol PR e el B R
Bt T S T S N . T e e e f e e e Te e e e s e e e v s e e e . PR 5%.700— . . B + . . . : . -
samoob .. L L L L. ... e e e . P L e . EE S E0ob_ ... 0L .., e N T e e e e e e e e e ..l
-160. 0 | | 1 1 1 | | | - 59, 1 | I t l 1 | ! |
0, 01667 Time, sec. . 5.00000 0. 01667 Time, sec. S. 00000
-160.0 o ang 14931 24,0 PALOVRDS K 160, 00 59,500 [} fhus 14001 500.0 FOURTORN t 11 60,500
~160.0 + ang 14987 18,0 DIG-CTY 1 11 160, 00 59,500 + thus 14003 500.0 NAVAIO t 11 60. 500
-160.0 * ang 14914 22,0 FENGNYCT Htl 160, 00 59,500 * hul 14231 230,0 WESTHING t 11 60,500
-160.0 #= ang 14941 15,5 SAGUARO! t 11 160, 00 53,500 = fhus 26003 500.0 ABELANTO IR 60. 500
-180.0 ] ang 14951 13.8 HPHX CC3 11 16C. 00 59. 500 — —_ E thus 26048 500.0 HMCTULLGH t 11 60. 500
~168.0 or ang 15981 26.0 NAVAJO 1 111 160. 00
NE FLT KYR-JOJOBA LINE OUT KYRENE FLT KYR-JOJOBA LINE oUT
2 HS1A APROVED BASE CASE 2012 HS1A APROVED BASE LASE
HAY 19, 2003 MAY 19, 2003

JII-KYR STAB e1j 01/03) T=0 3P FLT KYRSOO!
4T CLR FLT W/JT-KYR)2012. dydjSEC. bpt

ALL COMMENTS RECEIVED FROM THE TS5 REVIER HAVE BEEN ADDED.
MOST RELCENT VERSION OF THE HASTER DYNAMICS FILE IS USED, WHICH
'CONTAINS THE NEW GOVERNOR MODELINE RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST,

c7

JI-KYR STAB 1) 01/03) T=0 3P FLT KYRS0Op
4C [LR FLT W/JJ-KYR; 2012, dydsHSCE. bpt

ALL COMMENTS RECEIVEDR FROM THE TSS REVIEH HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAHMIES FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.



ARIZONA.voltages stabl1ity\2012\mk edx. ch¢ EHV.voltages stabllley\2012\mk_edx. cht
Tue Jan 27 13101103 2004 Tue Jan 27 13101304 2004
142000 12000
T T T T T T T T ! i T ! ! ! ! T !
thﬂ‘______.__.___.‘: .]: . /’\._,pf\-.__...—-—.(.______...__q_.__._.__'d.___
—— - . . .
- . - = <
L 2 T T A T T T R
8. 30001
0.8000|
0,760].... -
o.%000| _ ..: ........... T, :.....‘ ..... . ..... : ..... . ..:-.__
: ousoon] e A
L . : o L S [P e e \_
B30l ... S L. e e e AR N Ve e s e e e e e R A A e B3000fm . .. S R e LI R e a . - .-
0..2000 - 1 1 1 . | ! ) 1 ©.2000} ) ! ! 1 1 { 1 | !
0.01667 Time, sec, 5. 00000 0. 01667 Time, sec. S. 00000
0. 2000 o vhus 15207 230.0 KYRENE 111 12000 0. 2000 o vbus 14001 500.0 FOURCORN 111 1, 2000
0. 2000 ot vbul 14203 230.0 CASGRAPS 111 142000 0,.2000 + vbus 14003 500.0 NAVAJO 111 1.2000
0. 2000 * vbil 14221 230, 0 PNPRAPS t 1 2008 0. 2000 * vbus 26003 500,08 ARELANTO 111 1.2000
0, 2000 L vhut 14231 230.0 WESTHING t 142000 0. 2000 * vbus 26048 S00.0 MCOULLEH 111 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL HESTERN ELECTRICITY COORDINATING COUNCIL
MKP FLT, MKP-ELD line out ! HKP FLT. WKP-ELD 1line out
MAY 193, 2003 MAY 19, 2003
MKP-ELD STABy 1/03; T~0 3P FLT MKPSOO§FLSH CAPS MKP-YAV/YAV-HWG, MKP-ELD STABp 1/03; T=0 3P FL.T MKPSOOJFLSH CAPS MKP-YAV/YAV-HHG,
NAV-MCL/HKP, MKP-ELDIHC CLR FLT W/MKP-ELD)8C REIN32012. dyd;NSCC, bat NAV-MCLC/HKP, MKP-ELDIYC CLR FLT H/MKP-ELD3BC REIN;2012. dydjWSLL, bat
ALL EOMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE YSS REVIEN HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMILCS FILE IS USED, WHICH MOST RECENT VERSION OF THE HASTER DYNAMILS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REEUEST. NOVEMBER 7, 2002 DATA REQUEST.
@ rotorangles stabl1ity\2012\ak_edx, cht frequencies stabl11ty\201 2\mk_edx. chf
150400 Tue Jan 27 13101304 2004 <o. S0l Tue Jan 27 t3:01:04 2004
T T . T T T T T T T T T ) T T T T
vl L. .. S . e L N T el .. o]

-M.o0ol e e s 4 e mta 4 e 4 ke 4 4 4 4 a4 4 m e m e e 4 et w e e see s arm s m e e s e s . — §%.000L . .. . .. . - . R .- .. .- . DR -
B N e e e e e e e e e e L T F L L . .
AM00— . L. oL, L R U N LU, L R SR80k . .. L . P I Lt e e e e e P e T e e e e e . -
-160.90) | 1 ] 1 ] | 1 1 53,500 I } L ) 1 ) 1 I ]
0. 01667 Time, sec. 5. 00000 0. 01667 Time, sec. 5. 00000
~160.0 N o ang 14931 24.0 PALOVRDI 111 160.00 59, 500 o] thus 14008 500.3 FOURCORN 1 11 60,500
-160.0 + ang 14987 18,0 DBE-LT! | 1 11 160. 00 59.500 + 1thus 14003 500.0 NAVATO 1 11 60.500
~160.0 * ang 14914 22,0 FUNGNYLL H11 160. 00 59.500 * fhul 14231 230, 0 WESTRING 11 60.500
«~160.0 *: ang 149%1 15,5 SAGUARD! 111 180. 00 59,500 bl thus 26003 500.0 ADELANTD 1 t1 60,500
-160.0 ] ang 14951 13.8 KPHX CC1 t 11 150.00 59.500 L] fhus 26048 500.0 HCTULLGH 111 60,500
-160.0 24 ang 15381 26.0 NAVAJO t t 11 160. 00
RN ELECTRICITY. COORDINATING COUNCIL WESTERN ELECTRICITY COORDINATING COLNCIL
FLT. MXP-ELD line out MKP FLT, HKP-ELD line out
HAY 19, 2003 HAY 19, 2003

HKP-ELD STAB} 1/033 T=0 3P FLT MKPSOO3FLSH CAPS MKP-YAU/YAU-WHG,
NAV-MCC/HKP, MKP-ELDS 4T CLR FLT NZMKP-ELDISC REIN§2012, dyd; HSLE. bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEM HAVE BEEN ADDED.
MOST RECENT VERSION-OF THE MASTER DYNAMICS FILE 1S USED, WHICH
LONTAINS THE NEM SOVERNOR MOIELING RECEIVED IN RESFONSE TQ THE
NOVEMBER 7, 2002 DATA REQUEST.

C/0

MKP-ELD STAB3 1/033 T=0 3P FLT MKPSOO3FLSH CAPS MKP-YAU/YAV-HMG,
NAV-HCC/HKP, MKP-ELDHC CLR FLT W/MKP-ELD36C REIN;20%2, dydjHSTL, bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED,
MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEH GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.



ARIZONA_voltages stabl11ey\2012\nk_yp. cht EHV_voltages stabl1Lty\201 2\nk_yp. cht
1. 2000 Tue Jan 27 13101218 2004 Tue Jan 27 13101118 2004
. 1.2000) .
: i T . I l T T T T T ' ' ‘
g 1] 2 ' A . - . 1
. . " . . . .
e ) e et
. L S L e e S Se e .
: = . . SRR P ORI .. -
: . : LR T 1 EE P A, P ; . L]
0. 7000 e e e e PR, e e 4 000k o b b e e wa . %\J ......... e e N e e e e e e d
L P e R [ e e e e . PR e
0.5000( ..:.... . . :. _ ..:. ..:...‘ ........... 0.S000L—. . - - . - . ..: .: ..... : .......... - . : . -
L L T T e e e e _. L e R I N L R R P S PR :%
0.3000i . . . .. . . . e ] [ e N e e e e L -
0.2000{___. I | { ! ! 1 i | 02000 1 | ! t /| ! I 1 !
0. 01667 Time, sec. 5. 00000 0.01667 Time, sec. 5.00000
02000 o] viis 15207 230.0 KYRENE 11 1.2000 0. 2000 o vhus 14001 5000 FOURCORN [ 1.2000
0,2000 + vbul 14203 230.0 CASERAPS 11 12000 0. 2000 + vius 14003 500.0 NAVATO [ IS 1. 2000
0, 2000 * vhat 14221 230.0 PNPKARS ot 1.2000 9. 2000 * vhus 26003 500.0 ADELANTO 111 1.2000
9.2000 4= vhul 14231 230,0 HESTHING tot 1.2000 0. 2000 * vhus 26048 500, O MCTCULLEH [N 1.2000
MKP. FLT MKP-YAV ‘llne out MKP. FLT HKP-YAV 1ihe out
2012 HS3A APROVED BASE CASE 2012 HS1A APROVED BASE CASE
MAY 19, 2003 MaY 19, 2003 .
MKP-YAY STAB} 1/03) T~0 3P FLT MKPSOOIFLSH CAPS MKP-YAV/YAU-HHE, MKP-YAV STAB§ 1/03) T=0 3P FLT MKPSO0;FLSH CAPS MKP-YAV/YAV-HNG,
NAV-MCL/MKP, MKP-ELDSYC CLR FLT W/MKP-YAVIBC REIN;2012. dydjHSCC. bat NAV-MCC/MKP, MKP-ELD34E [LR FLT W/MKP-YAV;8C REIN;2012. dydjWSCL, bat
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
HOST RECENT VERSION OF THE HASTER DYNAMICS FILE IS USED, WHICH MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESFONSE TO THE CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. NOVEMBER 7, 2002 DATA REQUEST.
rotorangles Stabil1ty\201 2\mk yp. che frequencies Stabl11tu\2012\ak-yp. ch
0.t Tue Jan 27 13:012t9 2004 o Tue Jan 27 13301313 2004
T T T T T T T T T T T T T T T | — T
L e e , ......... , .o S%OL_ L Ll e e T . R . cr e e
000} PO N e L N 0.300le L Lt e S L P S
, B T §0.200 :
e L T T T T o T
e e I S £a. 100
3 " S
L e e e . e €a. o0y
. . . .
B0l L e PN e e e e . .- - 3. %00
e S c - Lol S 300] - e el . o
00Ol L L L e e ete e e e et e e e ' b e e et e e e e e ..... , . . sh0l— . .. oL e et e e e L L L " [ p
Wl L L L. . . e e e ] L I N e O I T R P
-150 } ! I 1 J 1 1 1 59,500 1 ) | § 1 | ] 1 1
0. 01667 Time, sec. 5. 00000 0.01667 Time, sec., S. 00000
.~160.0 o ang 14931 24,0 PALOVRD( [BEE] 160, 00 59,500 o thus 14001 500.0 FOLREORN 111 60,500
~160.0 + ang 14387 18,0 DBG-ETI 111 160,00 59,500 + fhus 114003 500,0 KAVAJO t 11 60. 500
-160.0 * ang 14914 22,0 FINBNYCE W1t 160, 00 59,500 * hut 19231 230.0 HESTHING 111 60,500
-160.0 k= ang 14941  15.5 SASUARD! 111 160,00 59,500 #* fhus 26003 500.0 ADELANTQ tte §0.500
~160.0 » ang 14851 13.8 WPHX CCt 111 160. 00 59.500 »® fhus 26048 500, 0 HCLULLGH (IR 60.500
$160.0 o ang 15981 26.0 NAVAJO f $1r 160,00
FLT HKP-YAV line out MKP. FLT MKP-YAV 1ine out
2 HS1A APROVED BASE CASE 2012 HS1A APROVED BASE CASE
nAY 19, 2003 HAY 19, 2003
MKP-YAV STABf 1/03; T=0 3R FLT MKPSO00)FLSH CAPS MKR-YAV/YAV-WHE, MXP-YAV STAB3 1/03; T=0 3P FLT MKFS00jFLSH CAPS MKP-YAU/YAVU-HKG,
NAV-MCLAKP, HKP-ELDF4C [LR FLT W/MKP-YAV;8C REIN32012. dydjNSTL. bat NAV-MEC/MKP, MKP-ELD34C CLR FLT W/MKP-YAV)BC REIN)2012, dydjHSCL. bat
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED. ALL EDNHF_;'NTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, WHICH MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECETVED IN RESPONSE TO THE CONTAINS THE NEW EOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA RERUEST. NOVEMBER 7, 2002 DATA REQUEST.
N

Cll



ARI20NA.voltages stabl116y\2012\ng_hax. ch¢
. Tue Jan 27 13101328 2004
’ T T T T T T T T T

EHV_voltages stabl1{ty\2012\ng_hax. cht
1. 2000 Tue Jan 27 13101128 2004
T T T T T T T T
1, 10004 . . . X

0. 3000|

GMOOOL_ L .y e A e e et e e e P pu 8. 40001
u.w’._..A.: ............... I P L - 0.30001, : :
- 2000} 1 ! { L t 8.2000/ ! { [ 1. } 1 1 1
0, 01667 Time, sec. 5. 00000 0. 01667 Time, sec. 5. 00000
0. 2000 Q vhus 15207 230.0 XYRENE 111 1. 2000 0, 2000 —_— o vhus 14001 S00.0 FOURCORN 111 142000
0. 2000 —————— + vbul 14203 230.0 CASGRAPS 111 1.2000 0. 2000 0 + vbus 14003 500.0 NAVATO ot 1.2000
0. 2000 ) * viat 14221 230.0 PRPKAPS PR 1. 2000 0.2000 * vhus 26003 500.0 ADELANTO 110 1.2000
0. 2000 — #* vhul 14231 230, 0 KESTHING 111 1.2000 6. 2000 ————— * vhus 26048 500.0 MCCULLGH 11t 1.2000
N.GILA FLT N, GILA-HASSY LINE OUT N.GILA FLT  N.GILA-HASSY LINE ouT
2012 HS1A APROVED BASE LASE . 2012 HS1A APROVED BASE CASE
MaY 19, 2003 MAY 19, 2003
N.GILA STAB,3 PH FLT N.GILA S00KV N.GILA STAB,2 PH FLT N.GILA 500KV
FLASH TAPS,W/% TYC [LR FLTJHASSAYMPA-NG OUTj4/8 CYC REIN CAFS FLASH CAPS,H/4 CYC CLR FLT$HASSAYMPA-NG OUT{%/8 CYC REIN CAPS
ALL COMMENTS RECEIVED FROM TME 1SS REVIEW MAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED,
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE MEH GOVERNOR MODELING RECEIVEDR [N RESPONSE TO THE TONVAINS THE NEW GOVERNOR MDDELING RECEIVED IN RESPONSE T0 THE
NOVEHBER 7, 2002 DATA REQUEST. NOVEMBER 7, 2002 DATA REQUEST.
@ rotorangles Stabil1ey\2012\ng_rax. che @ frequenctes Stabil1ty\2012\ng_hax. cht
- Tue Jan 27 13:01329 2004 @ Tue Jan 27 13101229 2004
u T T T T T T T Y T T T T I T ! ! T
128, 001, .. e e . . N e e e e . . PP . . L iﬂ-!ﬂnr__. G e R . . e e L S ; .
tﬂ-mr.‘ I S T P R T Y DI T T T P -t
§0. 200
0. 100
y 40, 0og
-32.000{ ot e e e eae e . ..... fa v e v a e s e v .- ”-"‘J—-~
™ el cae e 4 s9.500)
-ss.ooo’_. : = -~ ss.m_. ..... e e s ite e —
BT L T L PR SR %600l . . . S, S L e e s e —
“160, 00| ! 1 1 | I t 1 ! A 53, 5%0] ! 1. A H 1 } 1 1
0.01667 Time, sec. 5. 00000 0. 01667 Time, sec. 5, 00000
-160.0 —_—— o g 14931 24,0 PALOVRDI [IEE 160. 00 59,500 o fhus 14001 500, 0 FOLRCORN 111 €0, 500
-160.0 ——— + ang 14987 18,0 DBG-LCTY 11 160.00 $9. 500 + fhus 14003 500, 0 NAvATO 111 60,500
-150.0 * g 14914 22.0 FONGNYCT Wil 160,00 $9.500 * aul 14231 230.0 RESTRING 111 60,500
-160.0 N ang 14941 15,5 SAGUARD? 111 160.00 53.500 v . fius 26003 500.0 ADELANTO 1 1r 62,500
-168,0 ® ang 14951 13,8 WPHX CCt t 1t 160,00 52,500 » fhus 26048 S00.0 MCDULLGH [ 60,500
-180.0 or wng 15981 26.0 NAVATO 1 11t 160. 00
A FLT  N.SILA-HASSY LINE OUT N,EILA FLT N, GILA-HASSY LINE OUT

HS1A APRQVED BASE LASE
wed 19, 2003
N.SILA STAB,3 PH FLT N.GILA 500KV

FLASH EAPS,H/4 CYC CLR FLTjHASSAYMPA-NG OUT;4/8 CYC REIN CAPS

ALL COMMENTS RECEIVED FROM THE TSS REVIEM HAVE BEEN ADDED..

HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RETEIVED IN RESFONSE TO THE

NOVEMBER 7, 2002 DATA REQUEST.

(2

2012 HS1A APROVED RASE CASE

HAY 19, 2003 |

N.GILA STAB,3 PH FLT N.RILA 500KV

FLASH CAPS, W/ LYC CLR FLTHASSAYMPA-NG OUT;4/8 CYC REIN CAPS

ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMIES FILE IS USED, WHICH
CONTAINS THE NEN GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.



ARIZONA_voltages
Tue Jan 27 13101345 2004

stabl1ity\2012\ng_tvx. cht

. 50001

0MO00L. . L L el ! [ N T I PP e S
o.)uon_;-....-.... ...... ) Tl . S e e e e at e e e e e s - I
o ! I ] | 1 1
Time, sec. 5. 00000
o * vbus 15207 230. 0 KYRENE 11 1.2000
+ vbul 14203 230, 0 CASERARS 1t 1.2000
* vhul 14221 230. 0 PNPKAPS ot 1.2000
= vbul 14231 230, 0 KESTHING 11 1.2000
N.GILA FLT  N.GILA-IMP, V LINE cuT
2012 HS1A APROVED BASE CASE
MAY 19, 2003
N. GILA STAB,3 PH FLT N, GILA S00KV -
FLASH CAPS,R/4 CYC CLR FLT; IMPV-NG OUT34/8 CYC REIN CAPS
ALL COMMENTS RECEIVED FROM THE TSS REVIEK HAVE BEEN ADDED.
MOST RETENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
rotorangles stabl11ty\2012\ng=tvx. cht
Tue Jan 27 13:01:46 2004
460,
T T T T T T T T

T

N EHV.voltages . stabl11ty\2012\ng_1vx. cht
Tue Jan 27 13:101346 2004
1.2000)
T T T T T T T T

0.%000]. - D T T T R P ) D L T R L T R Y ¢ . .T

0.3000, . - S e e v e e . Coa e B D L The T A .-

b, ! 1 I L t L [
0. 01667 Time, sec. . . S. 00000
0.2000 ] vhus 14001 500.0 FOURCORN 11r 1.2000
0.2000 + vius 14003 500.0 NAVAIO e 1.2000
0.2000 * . vhus ' 25003 S00.0 ADELANTO IR 1.2000
0.2000 #* vbus 26048 S00,0 MCCULLBH 111 1. 2000
N. BILA FLT N.BILA-THP. V LINE OUT

2012 HSTA APROVED BASE CASE

HAY 19, 2003

N.GILA STAB,3 PH FLT N.GILA S00XV

FLASH CAPS,W/4 CYC CLR FLT} IMPV-NG OUT)4/8 CYC REIN CAPS

ALL COMMENTS RECEIVER FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMILCS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

frequencies stabl1ity\2012\ng_1vx. ch

Tue Jan 27 13101346 2004
50500

T T ! T T T !
0,00l . e e ]
000 . .. 0 et e e e et e e e R S T T P Y PEREE -
0, 200} P

N e U L. D P PR 230 . . .
~er.o00]__ A . e e I Ll DU R -
S 000l L . . s e e e et e e e a e e e . . b e et e e h ate e e e e e . . . - 58.70L.. - . . ... T a e e w te e e .. e e e e S e e e e P e e fe e e v . T oe e e a F e e . .
~128.000... . . P e L R T e e e e e e R 59,5001 Gl .. Te v e e e ee e T e e e d e e e e e e e e e e . . e e S e d
~460. 00 | 1 1 1 L 1 ! 1 59,500 ! 1 L I I ! ! | .
|o.oiger Time, sec, 5, 00000 0. 01667 Tine, sec. 5, 00000
-150.0 o ang 14931 24,0 PALOVRDY t 11 160. 00 59.500 —_— o fhus 44001 500.0 FOURCORN t i1 60,500
-160.0 + ang 14987 18,0 DB&E-LCT1 t 11 160. 00 59.500 + Thus 14003 500.0 NAVAJO t tl 60,500
-160.0 ——————— - * ang 14914 22.0 FONGNYCE H 11 160, 00 59.500 * 1hul 14231 230,0 HESTHING 1 t1 60.500
<160, 0 P — 3 ang 149%1  15.5 SAGLARO1 111 180. 00 5%.500 el thus 26003 500.0 ADELANTO 111 60,500
=160, 0 ] ang 1495¢ 13,8 WPHX LCt 111 160. 00 59.500 s N thus 26049 500. 0 MCCURIEM 111 60,500
-180.0 — « ang 1538¢ 26,0 NAVAJO 1 111 160, 0Q .
AFT  NEILA-IMP. U LINE OUT N.BILA FLT  N.GILA-IMP. U LINE OUT
H51A APROVED BASE CASE 2012 HS1A APROVED BASE CASE
an? 19, 2003 MAY 19, 2003

N.GILA STAB,3 PH FLT N.BILA S00KY

FLASH CARS,H/% CYC CLR FLTjIMPV-NS OUT34/8 EYC REIN CAFS

ALL COMMENTS RECEIVED FROM THE 7SS REVIEN HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH

EONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO

NOVEHBER 7, 2002 DATA REQUEST.

THE

N. GILA STAB,3 PH FLT N.GILA 500KV
FLASH CAPS,H/% CYC CLR FLTJIMFVU-NB OUT;4/8 CYC REIN LAPS

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, HHICH
CONTAINS THE NEW GOVERNOR HODELING REEEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.



ARIZONA.voltages
Tue Jan 27 13101157 2004

stability\2012\nv_clx. cht

EHV_voltages
Tue Jan 27 13101157 2004

stabl1ity\2012\nv_clx. cht

1.2000
T T T T
Tat000p \../"—‘"\__-—-s-s~__+_._v._'__ ==
: y- il . i T
- -
1.00 .
0.300L— . oL oL e s N e T e e e et e o e L e s, TP IR e e e el
L T 1 e T A .
F i T X - S T, e e
o 6000 L T TR P : ..... PR R |
0.5000| R - - - -~
o.4000 T T S I X T L T ‘. -
0.3000__ . | T L e e L AT
. . . : H . . . . . . .
9,200} ! I ! | | ! i 1 ! 0. 2000} L ” 1 1 ! { e | I L
0.01667 Time, sec. 5. 00000 0. 01667 . Time, sec. 5. 00000
0. 2000 (o] vbus 15207 230.0 KYRENE t 11 1. 2000 0. 2000 o Vhus 14001 500.0 FOURCORN 141 1.2000
0, 2000 '+ vbul 14203 230.0 CASGRAPS 111 12000 0. 2000 + Vhus 14003 500.0 NAVATO 1 LI 1.2000
0; 2000 * Viul 14221 230,0 PNPKARS 111 1,2000 0. 2000 To* vbus 26003 500.0 ADELANTO 111! 1. 2000
0. 2000 £ vbul 14231 230.0 HESTHING 1 11 1.2000 0, 2000 #*® vbus 26048 500.0 MCCULLEH 111 1.2000

WESTERN ELECTRICITY COORDINATING COUNCIL

NV, FLT. Nav-Crystal 1ine out

MAY 13, 2003

NAV-CRYS STAB§ 1/03; T=0 3P FLT NAVS00) 6X FLT DMPING)FLSH CAPS
NAV-HCL/MKP, MKP-ELDJ YT CLR FLT W/NAV-CRYS;8L REIND2012. dyd;WSCL. bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REDQUEST.

rotorangles
Tue Jan 27 13301357 2004

stabllity\20tA\av_clx. cht

BBOOOL L . e e e JOR e e e e e e e e e e e e e e e

WESTERN ELECTRICITY COORDINATING COUNCIL

NaV, FLT. Nav-Crystal line out

HaY 19, 2003

NAV-CRYS STAB) 1/03) T~0 3F FLT NAVSO0) 6% FLT DMPINGIFLSH CAPS
NAY-HCC/MKP, MKP-ELDI4E CLR FLT H/NAV-CRYS)8C REIN)2012. dyd)HSCL. bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE 1S USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

frequencies
Tue Jan 27 13:01:58 2004

stabl11$y\2012\nv.clx, che.

T T T T T T T ‘I T

ool L L. L [

20000 . s . oe . ... . P e e e e e e e e e e e s _ MOl L L. e . e et e e e . L U I L N T I A, . -

g0l . Lol ee e . T TR R R S R . e e IR R R L A A N R R I

-160. 50| ! ] | 1 I 1 ! 3, 500} ! I il | l ! { | 1
0. 01667 Time, sec. 5, 00000 0. 01667 Time, sac. 5.00000
-180.0 o] ang 14931 24,0 PALOVRDY 1 11 160. 00 '59. 500 ] thus 14001. 500.0 FOURCORN 111 60.500
-160.0 + ang 14987 18.0 DEE-LTt t 41 160. 00 59,500 + thus 14003 500.0 NAVAJO 1 311 60,500
-180,0 * ang 19914 22,0 FONGNYCC M.t 160.00 59.500 * hul 14231 230.0 KESTRING 111 60.500|
-150.0 sl ang -149%1 15,5 SAGUARD! t 11 160, 00 59,500 HH: 1hus 26003 500.0 ADELANTO 1 1 60,500
~160.0 — »w ang 14951 13.8 WPHX LTt 111 160. 00 59.500 H thus 26048 500.0 HCCLALGH LI A 4 60, 500
*160.0 “r 26,0 NAVAIO 111 180, 00

ang 15981

IRNELECTRICITY EOORDINATING COLNCIL

. FLT. Nav-Crystal lime out
MAY 19, 2003
NAV-CRYS STAB§ 1/03) T=Q 3P FLT NAVS0OJ 6% FLT DHAINGIFLSH CaPs
NAU-MCC/HKR, MKP-ELDJNE CLR FLT H/NAV-CRYS38C REIN;2012. dydjHSCL, bat

ALL COMMENTS RELCEIVED FROM THE TSS REVIEW HAVE BEEN ADDED,
HOST RECENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

WESTERN ELECTRICITY COORDINATING COUNCIL

NaV. FLT. Nav-Crystal line out

MAY 13, 2003

NAV-CRYS STAB; {/037 T=0 3P FLT NAUS00; 6% FLT DMPING;FLSH CAPS
NAV-MCE/MKP, MKP-ELDIYC CLR FLT W/NAV-CRYS38C REINp2012, dudjKSCL. bat

ALL COMMENTS RELEIVED FROM THE 7S5 REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, WHICH
CONTAINS THE NEW SOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

/¢



@ ARIZONA_voltages stabil1ty\2012\nv_nk, cht
1. 2000 Tue Jan 27 13102218 200%

! T T T l T T T T
T S B e : . .

L I R T T F
fmoot_ . ... S RN e el
. 60000 R T T T . - -~ . : G e v e . . . . - —
(115 . . I . . . PR :. . : . - - . . e . - . . - - - -
OO0 . . .o L. . Ce e e e e e e LI I T T T "o e e e . . : -
03000 . . , M . : A e e . —
0.2000) { 1 | ! . | | ! 1 !
0. 01667 Time, sec. 5. 00000
0, 2000 o . vbus 15207 230.0 KYRENE [ 1.2000
0. 2000 + vbul 14203 230.0 CASERAPS 11 12000
0. 2000 * vaut 14221 230.0 PNFKAPS (] 1.2000
0. 2000 * vhul 14231 230.0 WESTHING 11 t. 2000

WESTERN ELECTRICITY COORDINATING COLINCIL -
NAV, FLT. Navjo-Mnk. line out :

May 19, 2003

NAV-MKP STAB; 1/03; T=0 3F FLT NAVS00) 6X FLT DMPING;¥LSH CAPS

NAV-MCL/HKF, MKP-ELDE4E CLR FLT W/NAV-MKP) 8L REIN; 2012, dydjNSTL. bat

ALL. COMHENTS RELCEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TG THE
NOVEMBER 7, 2002 DATA REQUEST.

rotorangles
Tue Jan 27 13102318 2004

stabl11ty\2012\nv.mk. cht

! T T T T T T T T

are e ete e D I

B .. - - . cae e
000l . . .: . .. . e e . - . . . R I AL
L N e e e ey P e e L N . -
. . . . B
-160. ) | ! ] I | ) § i
0. 01667 . Time, seC, 5, 00000
~160. 0 o ang 14931 2%.0 PALOVRDS tr 160, 00
-160.0 + ang 14387 18,0 DBG-CT{ 111 160, 00
~160.0 * ang 14914 22,0 FINGNYCC H 11 1€0, 00
+160.0 — 3* ang 14841 15.5 SASUARGY t 11 160. 00
-160. 0 P —— " ang 14951  13.8 WPHX LY 111 160, 00
-ten,0 r ang 15981 26,0 NAVATO 1 111 150, 00

ZRN ELECTRICITY COORDINATING COUNCIL
ve FLT. Navjo-Mnk. line out
HAY 19, 2003 )
NAU-MKP STABJ 1/03) T=0 3P FLT NAUS00; 6% FLT DMPING)FLSH CAPS
NAV-HEC/HKP, MKP-ELDF4YC CLR FLT W/NAV-HKP38C REIN|2012. dydjHSCL. bat

ALL COMMENTS RECETVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA RELREST.

- EHV.voltages
Tue Jap 27 13102218 2004

stabl11ty\2012\nv_sk. cht

1. 1000

9. 50004

5. 00000

0.01667 Time, sec, .

0.2000 ‘o vhus §4001 500.0 FOURCORN 11 12000

0.2000 + vhus 14003 500.0 NAVAJO t I 12000
:| 0.2000 * vbus 26003 500.0 ADELANTO 111 1..2000

0. 2000 ¥* vhus 26048 500, 0 MCCULLGH 111 1.2000

WESTERN ELECTRICITY COORDINATING COUNCIL

NAV. FLT. Navjo-MnK. line out

haY tg9, 2003

NAV-MKP STABy 1/03§ T=0 3F FLT NAUSOO) 6% FLT DMPING)FLSH CAPS
NAV-MCC/MKP, MKP-ELDJ4C CLR FLT W/NAV-MKP38LC REIN52012. dydiHSCL. hat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, WHICH
LCONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TG THE
NOQVEMBER 7, 2002 DATA REQUEST.

frequencies
Tue Jan 27 13102119 2004

stabiilsy\2012\nv.mk. cht

59,500 . ....‘.l. N~ e e e
Moo .

£9.700 ..

53,5001 :

59.500 1 ) H | | ! 1 | !
0. 01667 Tine, sec. 5. 00000
59,500 o fhus 14001 500.0 FOURCORN R 60,500
59.500 + fhus 14003 500.0 NAVAZO ttt 60.500
59,500 * hul 14231 230.0 WESTRING t otz 60.500
59.500 NG fbus 26003 S00.0 ADELANTO 11 §0.500
59.500 ] thus 111 60,500

26048 500.0 MCOULLEH

HESTERN ELECTRICITY COORDINATING COUNCIL

NAV, FLT. Navjo-Mnk. 1ine out

MAY 19, 2003

NAV-MKP STABy 1/033 T=0 3P FLT NAVSQ0; 6X FLT DMPINGIFLSH CAPS
NAV-HCL/MKP, MKP-ELD} 4L ELR FLT W/NAV-HKPB8C REIN3 2012, dydsHSCL, bat

ALL COMMENTS RELEIVED FROM THE TSS REVIEM HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

Cls



ARIZONA.voltages

stability\2012\nv_rw. chi
Tue Jan 27 13102129 2004
roon
. 1 T ! 5 ' ' T
L L T T .. .a.....-.A..,: ..... .

esonl . ... R e P S
L e e e e e e e e ]
08000l . . e e e e e . e . -
P O O .
0000l . L Ll ati e et e [ L I ST U . -
LX) : :
0. 2000] | | [ | ! 1 1
0. 01667 Time, sec. 5. 00000
042000 o vbus 15207 230.0 KYRENE 1 11 1.2000
0.2000, + vbul 14203 230.0 CASERAPS 1 11 1.2000
0. 2000 * vhul 14221 230.0 PNPKAPS 111 1.2000
0. 2000 = vhut 14231 230.0 HESTHING (BRI 1.2000
NAV FLT NAV-RH LINE OMT
2012 HS1A APROVED BASE CASE
HAY 19, 2003
NAV-RWY STAB)I 1/03y T=0 3P FLT NAVS00; 6% FLT DMPING|FLSH CAFS
* NAU-HCC/MKP, HKP-ELDF 4 CLR FLT H/NAV-RHY;8C REIN§2012, dydiHSCE. bat
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED. .
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
'
rotorangles stabllity\2012\nyrv. cht
160 Tue Jan 27 13102129 2004
T T T T T T T T

Semol L. DLl e , e . . -]
el DL ce e Lo - oo
“S6000L . . . ... .. Ta e e w et LI P R R I T P e e e ¥ e e -
SM00L_ L L LS. .. .. e a e v T TR T ) Tea e . Te v e 4 e Y e e n e e e e
-160.00 1 ! 1 ! ! ! ! [

0. 11667 Time, sec,. j S. 00000
-160,0 o ang 14931 24,0 PALOVADI 111 160,00
-160.0 + ang 14987 18,0 DBG-CT! 111 160,00
-160.0 * ang 14914 22,0 FENBNMCT o1l 160.00
+160.0 * ang 14941 15.5 SAGUARD! 111 160. 60
-160.0 ————— % ang 14951 13.8 WPHX CCt 111 160, 00
-160.0 — ur ang 15381 26,0 NAVAJO 1 111 160,00
FLT NAV-RH LINE OUT

.2 HS1A APROVED BASE [ASE
HAY 19, 2003
NAU-RHY STAB; 1/03j T=0 3P FLT NAUSOD3 6X FLT DMPING)FLSH CAPS
NAV-HCC/MKP,HKP-ELDg 4L CLR FLT H/NAV-RHY}8C REIN;2012. dudsHSTE, bat

ALL COMMENTS RELEIVEDR FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHILCH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TG THE
NOVEMBER 7, 2002 DATA RELUEST.

EHU_voltages stability\2012\nvorw. che
Tue Jan 27 13102:29 2004
1.200)
1 T T T T T T T

o.5000L _ . P ] 1 B I PRI . PR PEETIN .. . -~ . - -
D%000f . . . . . - . 'l[_{ ......... LY e e e e R . . .2 . -
Quyoool . . ... .. L r] e et e e T d s S e e e e R TR P, T
o ] “ 1 1 ! | I 1 1
0. 01667 Time, sec. S. 00000
0. 2000 o] vbus 14001 500.0 FOUREGRN 111 1.2000
6.2000 + vus 14003 500,0 NAVATO 1t 1. 2000
0, 2000 * vhus 26003 500, 0 ADELANTD 141 1. 2000
0.2000 —_ #* vhus 26048 500.0 MCCULLEH [ 1. 2000
NAV FLT NAV-RW LINE OUT
2012 HS1A APROVED BASE CASE .
MAY 19, 2003 . . .
NAV-RHY STAB) 1/03p T-0 3F FLT NAVS00)] 6X FLT DMPING)FLSH CARS
NAV-MCC/MKP, MEP-ELDI4C CLR FLT H/NAV-RHY38E REIN;2012. dydjHSCC. bat
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
HMOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, HHICH
. CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REGQUEST.
frequencies stabllity\2012\nv_rv. cht
o Tue Jan 27 13102130 2004
T T T T T T T T T
[ I e e e e e ey . e e e e e .- . -
€0.300L . . . . .4 e . Tew e e fooa e T e e e e e e e 2T e e et . e s e e o
€200l . . .S ., }.‘ ..... Tea e S S e e :
: 1 ‘\ i : : : .
00— ... 0. .. LT ' \ ........ e e e B

-
I ST S S S A S Ll
s,...,.,_...:......\,’ ...... S . RIS
SOl . . . s m h s s e e e e e s . T e e ow e O S T T T R L T, % e e e e i e e ey
ss.600b. . . .. . . .. Y e e e e o s e . T e e e S e e P - PR
5. ] I 1 i H I L
0. 01667 Time, SeC. 5.00000
£9. 500 _O hus 14001 S500.0 FOURCORN 111 60. 500
59.500 + hus 14003 500.0 NAVAJO i 11 60,500
59. 500 * aul 14231 230.0 KESTRING Tt 11 80.500
59,500 b 1hus 26003 500.0 ADELANTO 1t 11 60.500
59.500 P o — x hus 26048 500.0 MCCULLEH t 11 50.500
NaV FLT NAV-R{ LINE OUT

2012 HS!A APROVED BASE CASE

HAY 19, 2003

NAV-RHY STABy 17033 T=0 3P FLT NAVS00; 6% FLT DMPINGIFLSH CAPS
NAV-HLC/HKR, MKP-ELDIHEC LR FLT H/NAV-RINY3 80 REIN7 2012, dydjWSLL. bat

ALL COMMENTS RELEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, WHICH
CONTAINS THE NEW GOVERNOR HODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA RERUEST. .

Clé



ARIZONA_voltages stabl1ity\2012\phx_adx. cht EHU_voltages Stabl11ty\2012\pkx_mdx, cht
1. 2000l Tue Jan 27 13102146 2004 . Tue Jan 27 13102:46 2004
! K T ! T T T T ! T ! ! T T J T 3
+ 1000 T /L_J___,_ﬁ_..(._____...;_._._._q.;_._..._-__._q_u_.__;_..._._.._
X R Py " e . ) .
1.00"
0. 3000
u.n;n
0. 70000
B.6000(
SO0l Lo s o R L L ] sl LSl PR B . - .
GaDOOL . L . L oL L, et e e et e e e e . e e L e e e et e e - L T L L , e
o L e L ] P R T e et
0..2000) ! ] ] 1 1 ! 1 ! L. a I 1 1 I — ! J ] 1
0. 01667 Time, sec, 5. 00000 0.01667 . Time, sec. * 5, 00000
0. 2000 o] vbus 15207 2300 KYRENE ot 1..2000 0. 2000 —_ o vius 14001 500.0 FOURCORN 1 1r 1. 2000
0. 2000 + vbul 14203 230.0 CASGERAPS 11 12000 0. 2000 + vbus 14003 500.0 NAVAJO t 11 1.2000
0.2000 * vbul 14221 230.0 PNFKARS 11 1. 2000 @, 2000 * vbus 26003 500.0 ADELANTO T t1 1. 2000
0. 2000 W vhul 14231 230.0 WESTHING ] 1.2000 0. 2000 #* vhus 26048 500.0 MCCULLGH 117 1.2000
PERKINS FLT PERKINS-MEAD LINE OUT PERKINS FLT PERKINS-MEAD LINE OUT
2012 HS1A APROVED BASE CASE 2012 HS1A APROVED BASE [CASE
HAY 19, 2003 MAY 19, 2003 -
PERK-MEAD STAB} 01/033 T=0 3P FLT PERKSOO0$FLSH CAPS MKP-YAV/YAV-KWG, PERK-HEAD STABj 01/03p T+0 3F FLT PERKS00{FLSH CAPS HKP-YAU/YAV-KWG,
NAV-MKP/HHG;HE CLR FLT H/PERK-HEAD]SC REINj 2012, dydjHSCE. bat NAU-MKP/HHGI4C CLR FLT W/PERK-MEAD|SC REIN)2012, dydjHSCL, bat
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH HMOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHIEH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. NOVEMBER 7, 2002 DATA REQUEST. !
rotorangles Stabl 18 EY\201 2\ pkx_mdx. cht @ frequencies stabl11ty\201 2\pkx_mdx. chy
16000l Tue Jan 27 13:02:46 2004 <0500l Tue Jan 27 13102:47 2004
T T T T T T T T T T T ! ! ! T 4 ! T
IOl L e e e e e e e s L [, e e e .. -
L . it : ; 3

L . p : Y

. N o
B . . . S A . o L S . e e e S N
B e D swmel L L L i D U oA
. . : . : . . . . : Lol
B e e e P e e RN P 53700 — - - + , -
R U P L S . o L e e E O S S
160, ] ! } 1 1 1 | ) 1 53,500 L ! | ! A ! ! 1 1
0. 01667 Time, sec. 5. 00000 0. 01667 Time, sec. S. 00000
-160.0 —_— o ang 14531 24,0 PALOVRDY 111 160. 00 59,500 — o fhus 14001 500.0 FOURCORN 111 60.500
-160,0 + ang 14987 18,0 DBG-CTY 11T 160.00 59,500 + fhus 14003 500.0 NAVAJO 1 11 60,500
-160,0 * ang 14914 22,0 FENGNMEL Ho11 150. 00 $9.500 * Bul 14231 230,0 HESTRING 111 £0.500
=160.0 == ang 14941  15.5 SAGLIARO1 111 160. 00 59.500 I fhus 26003 500.0 ADELANTO 111 60.500
60,0 » ang 14951 13,8 WPHX LTI | 'R 160, 00 59,500 [P ] fhus 26048 500.0 HCTILLEH t t1  60.500
-160,0 — w ang 15981, 26.0 NAVATO 1 R 160, 00
N§ FLT  PERKINS-MEAD LINE OUT ) PERKINS FLT  PERKINS-MEAD LINE OUIT
HS1A APROVED BASE CASE 2012 HS1A AFROVED BASE CASE
ume 13, 2003 HaY 19, 2003
PERK-MEAD STAB} 01/033 T=~0 3P FLT PERKSOO}FLSH CAPS MKP-YAV/YAV-WHG, . PERK-HEAD STABj 01/03; T=0 3P FLT PERKS003FLSH [APS MKP-YAU/YAU-WWG,
NAV-MKP/HWGE4E CLR FLT W/PERK-MEAD] 8C REIN32012, dydjHSIE. bat . NAY-HKP/KHGI4C ELR FLT W/PERK-HEAD}BC REIN; 2012, dydjHSCL. bat
ALL COMHENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE 1S USED, WHICH
CONTAINS THE NEW GOVERNOR HODELING RECEIVED IN RESPONSE TO THE CONTAINS THE NEW GOVERNOR HMODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA RETLEST. NOVEMBER 7, 2002 DATA REQUEST.
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ARIZONA.voltages
Tue Jan 27 1302157 2004

stabl1itw\2012\plx_dvx, che

EHU_valtages

. stabi Isy\20I\plx _dvx. che
Tue Jan 27 13{02:57 2004

oooal . ... 0L LT e e et P P [ .
G000l .. P e e e et
sl L. L L. e e e o
a.docol_— e e el -
o000l L ... ... P e e e et 0M000L— . . . s a . e L. et e L P e et e e P
L | P fe e e e PR 3000 . .. L. e et e e et . ..
2. 2000} . L 1 ! 1 | 1 0. 2000} | ! ! 1 - ! I I —1
0. 01667 Time, sec. ., S. 00000 0.01667 Time, sec. 5. 00000
0, 2000 o] vbus 15207 230, 0 KYRENE 111 1, 2000 0.2000 — ] vbus 14001 S00.0 FOLRCORN 111 1.2000
0, 2000 . + . ybul 14203 230. 0 CASBRAPS 1 11 1.2000 0. 2000 e et i, et e + vhus 14003 500.0 NAVAJO t 11 1.2000
0. 2000 * vbul 14221 230.0 PNPKARS t o1l 1.2000 |- 0.2000 * vhus 26003 500.0 ADELANTO 11 1.2000
0. 2000 3= vbul 14231 230.0 WESTRING [ 1. 2000 0. 2000 = vhus 26048 500,0 MECWLEH 111 1.2000
HESTERN ELECTRICITY COORDINATING COUNCIL WESTERN ELECTRICITY COORDINATING COUNCIL
PY FLT. w/PV - Devers llne out PV FLT. w/PV - Devers 1lne out
HAY 19, 2003 MAY 19, 2003
PY-DEV STAB) 1/03; T~0 3P FLT PV500)10% FLT DMPING)FLSH CAPS PU-DEV STAB} /031 T=0 3P FLT PV500}10% FLT DMPING}FLSH CAPS
RAV-MKE/MKA-YAY, PY-DU/NGIYE LR FLY W/PV-DEVBC REIN}2012, dudjHSCL. bat NAV-MRP/HKP - YAV, FU-DU/NG3 4L CLR FLT K/PV-DEVEC REIN;2012, dydjHSCC. bat
ALL COMMENTS RECEIVED FROM THE TSS REVIEH HAVE BEEN ADDED. ALL COMHMENTS RELEIVED FROM THE T55 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LISED, WHICH HOST RECENT VERSTION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE FONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NQVEMBER 7, 2002 DATA REQREST. NOVEMBER -7, 2002 DATA RETUEST.
@ rotorangles s¥abl11by\2012\plx_dvx. che @ frequencies stabl11ty\2012\plx. dvx. cht
1602 tol Tue Jan 27 13:02:58 2004% <o 5001 ) | Tllle Jan 27 :3:02:58 2(:0‘0
T T T

L B T T T

B L R T T T

e e e e e e e et e et e e e PR - S0l ... .. R T e -
“%eDO0E— . . o ... - e e e e e L T P T T T T - S!.M’_.....: .......... e s L T TR et e e e D =
SOl ., L L Te e e .- R R e e e e R - SREO0- . L oL ST e L T T P —
160, ol.. | 1 1 1 1. I ! 53, 500 u il ! I [ { [ ! 1
0.01667 Time, sec. 5. 00000 0.01667 Time, sec. S. 00000
-160.0 ——— o4 ang 14931 24.0 PALOVRDY 1t 11 160,00 59.500 ——— o] fhus 14001 500.0 FOURCORN 111 60,500
-180.0 —— e — + ang 14987 18.0 DAG-CTI 1t 11 160,00 59.500 —————— e + fbus 14003 500. 0 NAVATO 1t 11 60. 500
-160,0 ——————— ——— * ang 14914 22,0 FINBNYCT H 11 160, 00 59,500 * #hul 14231 230.0 HESTHING 111 §0.500
-160.0 s el ang Ut 1S, 5 SAGUARGH t e 160,00 $39.500 = 1hus 26003 500.0 ADELANTO 111 60, 500
~160,0 PO ] ang 14351 13,8 KPHX LT 1t 11 160, 00 59,500 ——— » thus 26048 $00,0 MCCULLEH 111 60,500
-160.0 —————— o ang’ 15981 28.0 NAVATO 1 111 160.00 >

RN ELECTRICITY COORDINATING COUNCIL

T w/PY - Devers line oub
nmf 19, 2003
PVU-DEV STAB3 1/03y T=0 3P FLT PYS00;10% FLT DMPING;FLSH CAPS
NAV-HMKP/MKP-YAV, PU-DU/NGIHE CLR FLT H/PV-DEVBL REIN;2012.dyd;WSCL. bat

ALL COMMENTS RECEIVEDR FROM THE 1TSS REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST,

L/

HESTERN ELECTRICITY COORDINATING COUNCIL

PV FLT. ¥/PV - Devers 1ine out

HAY 19, 2003

PV-DEV STAB} 1/02; T=0 3P FLY PUSO0310% FLT DMPINGIFLSH CAPS
NAV-MKP/HKP-YAV, PU-DU/NG{HT CLR FLT H/PV-DEVSL REIN|2012. JydyiSTL. bat

ALL COMMENTS RECEIVED FROM THE 7SS REVIEW HAVE BEEN ADIED.
MOST RECENT VERSION OF THE MASTER DYNAMILS FILE IS USED, KHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 PATA REQUEST.

5



ARIZONA_voltages stabl11ty\2012\p1x_} Ix, cht
Tue Jan 27 13303314 2004
1. 20004
1410000
04 30001 —,
0. 8000{__ .
0. 7000} . : :
L | el e ]
0.5000 . . .- e e . . . - .. : . . e
L0 - S B . .\.‘ ......... L R ST I A ’ . . o]
0.3000L_ . . . Sl . .. 2t e e e st e e e e e e S T S AT T
0. 2000 1 ! 1 1 ! I 1 | !
0.01667 Time, sec. 5, 00000
0, 2000 o] vbus 15207 230.0 KYRENE 11 1.2000
0.2000 | + vhul 14203 230.0 CASERARS 11 1. 2000
0. 2000 * vhul 14224 230.0 PNPKAPS 11 1.2000
0. 2000 #H vbul 14231 230. 0 HESTKING 11 1.2000

PALO VERDE FLT HASSY-JOJOBA LINE OUT
2012 HS1A APROVED BASE CASE

HAY 19, 2003

HAS-JJ STAB 1) 01/03; T=Q 3P FLT PVS00) 10% FLT DHPING;FLSH CAPS
NAV-HKP/MKP- YAV, PV-DU/NGE YT CLR FLT H/ZHAS-JJJ8C REIN)2012. dydsHSTL, bpt

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMILCS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RETCEIVED IN RESPONSE TO THE
NOVEHMBER 7, 2002 DATA REQUEST.

rotorangles stabllity\2012\plx_3ix. cht
Tue Jap 27 13103115 2004
169,09
T T T T T T T T T
128, 00} : .

EHV_voltages Sstabi11ty\201 2012 1 3x. che
Tue Jan 27 13:03:1% 2004
1.2000]
T ! T T T T T T
[ A P PR —4——~\\~+_‘_ P S
4.
1,0000]
o.soool
LR
.70
L) e . e PN —
sl L Il Lol
L T T e I B R Y e e e S L R T A T I T
G300 . .. .
0.2000 ) I | | i | | 1 e
0. 01667 Time, sec. 5. 00000
0. 2000 o vhus 14001 500.0 FOURCORN 1 t1 1,2000
0. 2000 + vius 14003 500.0 NAVATO 111 1.2000
0. 2000 * vhus 26003 500, 0 ADELANTO 111 1.2000
0. 2000 #= vius 26048 500.0 HCCLLLEW t 11 1.2000

PALO VERDE FLT HASSY-JDJOBA LINE OUT

2012 HS1A APROVED BASE TCASE

MaY $9, 2003

HAS-JJ STAR el) O1/033 T=0 3F FLT PVS00y10X FLT DMPING)FLLSH CAPS
NAY-MKP/HKP-YAV, PU-DU/NGS4C CLR FLT W/HAS-JJ;8C REIN;2012, dydjHSCL. bpt

" ALL COMMENTS RECEIVED FROM THE TSS REVIEM HAVE BEEN ADDED.

MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOUEMBER 7, 2002 DATA REQUEST.

trequencles stabt134y\2012\p1x_} Ix. cht
« Tue Jan 27 13103115 2004
T T T T T T T 7
0, 00| .

B T R T T T F T T T T | 5% 000}
T T T TR Te e e e e e e [y R e e e - . ] . - L T - R T T L e e e T e e e e N R L b s -
e e PSR R R PN Te b e e et e e e e Y e e e ! .. 58,600 . . D T T T R DI A A Y -
160, 00} I ! | | | ! 1 L l 58, 500) I | 1 ! il ] | ! I
0.01687 . Time, sec. 5. 00000 0.01667 Time, sec. 5. 00000
-160. 0 ] ang 14931 24,0 PALOVRDY 111 160, 60 59,500 o fhes 14001 500.0 FOURCORN 111 0. 500
-160.0 + ang 14987 18,0 DBG-CTt 111 160. 00 59,500 + fhus 14003 500.0 NAVATD 111 €0.500
~160.0 * ang 1991% 22,0 FONGNNLT H1r 160. 00 59,500 * fhul 14231 230, 0 HESTHING 111 §0.500
-160.0 N ang 14941 15.S SAGUAROY 111 160, 00 59,500 I+ fhus 26003 500. 0 ADELANTO 111 60.500
.+160.0 bl ang 14951 13,8 WPHX LTI 111 160, 00 59,500 d fhus 26048 500,0 HCCULLGH 111 §0.500
~160.0 _ —— o ang 15381 26,0 NAVAIO 1 111 160, 00
VERDE FLT HASSY-JOIOBA LINE OMT PALO VERDE FLT HASSY-JOJORA LINE OUT
HS1A APROVED BASE CASE 2012 HS1A AFROVED BASE CASE
- 19, 2003 HAY {9, 2003

HAS-JT STAB ¢1) 01/03; T=0 3P FLT PYS00110X FLT DMPINGJFLSH CAPS
NAV-MKP/MKP=-YAV, PU-DU/NGIHC CLR FLT W/HAS-JJ38C REING2012. dydjHSTL, bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RELCENT VERSION OF THE NASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING REEEIUED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

HAS-JT STAB ¢!} 01/03) T=0 3P FLT PVS00;10% FLT DMPING}FLSH CAPS
NAV-HKP/MKP-YAV, PU-DU/NGYC CLR FLT W/HAS-JJ380 REIN; 2012, dydsHSCL, bpt

ALL COMMENTS RELCEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMILCS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7,. 2002 DATA REQUEST.
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ARIZONA.voltages
Tue Jan 27 13103127 2004

stabllity\2012\p1x_ng. chi

1. 1000}

EHV.voltages

Tue Jan 27 13:103:28 2004

stabllity\2012\plx_ng. chf

L .- | 2 . - - - . - . - . 50001 __ . - ete & e a - - L T T R P T T T T T P RSP IPIP |
o.n000,__ . . omoool . ... .. e e . « . :
0.3000(__ : - . . ; . . 93000 . . . .. P T T T Y e e L
[ 1 [ 1 ] ] 1 1 1 1 0. 2000] ) ] 1 1 | [ ! |
0.01667 Time, sec. S. 00000 0.01667 Time, sec. 5. 00000
0.2000 o vhys 15207 230,0 KYRENE t 11 1.2000 0. 2000 o] vhus 1400t 500.0 FOURCORN 1 11 1.2000
0.2000 + vbul 14203 230.0 CASERAPS 111 1.2000 0. 2000 + vhus 14003 500.0 NaVAJO 111 1.2000
0, 2000 * vhul 14221 230, 0 PNPKAPS 11 1.2000 0. 2000 * vhus 26003 500.0 ADELANTG 111 1. 2000
0.2000 W vbul 14231 230. 0 WESTHING t 11 1.2000 0. 2000 B vbus 26048 500.0 MCCULLEH 111 1. 2000

HESTERN ELECTRICITY COORDINATING COUNCIL

PV FLT. w/HASSY-N.GILA line out

HAY 19, 2003

PY-NGILA STAB; 1/03; T=0 3P FLT PUS00110% FLT DMPING;FLSH CAPS
NAV-MKP/HKP-YAV, PV -DV/NGJ4C CLR FLT H/PV-NEj 8L REIN} 2012, dydjHSCT. bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. |

WESTERN ELEETRICITY COORDINATING COUNCIL

PV FLT., w/HASSY-N.BILA line out

MAY 19, 2003

PU-NGILA STAB; 1/03) T=0 3P FLT PUS00310% FLT DMPINGJFLSH CAPS
NAV-HKP/MKP-YAY, PV-DV/NGJ4E CLR FLT W/PV-NG) 8L REIN12012. dydjNSLL, bat .

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

rotorangles stabl11ty\2012\p1x_ng. cht frequencies Stabl11ty\2012\plx_ng. ch
Tue Jan 27 13:03:28 2004 - Tue Jan 27 13:03:28 2004
160,00} .
! T 1 T T T T T T T l T T T T T T T
e DA i L N . N P e can e e
60, 300}
60, 200
0, 100}
. $0. OOy
ool L L L . F S P - . - 53, 300]
6000 . . . . .. : - . - - . . . . . . . . . — S%.800L . - . .. .. e DR ) : . -. . e : . . . —
000 . . L . ... L T L . . : — S5R700L— . . . f . . s st e e e R S P . E . .-
B L L S T ST e e e e L e e S e e e Te e e . e e e e s B 59, 6000, K :
-150, | | 1 1 { 1 { 1 3,500 I J | 1 | t 1 1
0. 01667 Time, sec.. 5. 00000 0. 01667 Time, sec. 5. 00000
~160,0 o ang 14931  24.0 PALOVRD1 111 160.00 59.500 o fhus 14001 500.0 FOURCORN Tt tI £0.500
-160.0 + ang 14987 18.0 DBG-LT1 111 160.00 59.500 + fhus 14003 500.0 NAVATO T t1 £0.500
-160.0 * ang 14914 22,0 FONBNYCC H 11 160.00 53,500 * hal 14231 230.0 KESTHING 1 11 £0.500
-160.0 3 ang 14341 15,5 SAGUARD! 111 160,00 59,500 el fhus 26003 500.0 ADELANTO 111 60.500
-160,0 — L ang 14351 13.8 KPHX CT) [ 160.00 59.500 i thus 26048 500.0 MCCULLGH (B 60,500
-160.0 o ang 15981 26,0 NAVAIO { [T 160, 00 .
TERN ELECTRICITY COORDINATING COLNCIL WESTERN ELECTRICITY COORDINATING COUNCIL
FLT, w/HASSY-N.GILA lime out PY FLT. w/HASSY-N.GILA 1ine out
HAY 19, 2003 MAY 19, 2003

PU-NGILA STAB) 1/03; T=0 3P FLT PUS00310% FLT DMPINGJFLSH CAPS
NAV-MKB/MKP-YAY, PU-DU/NGIHE LR FLT W/PV-NGFSL REIN;2012. dydjHSCL, bat

ALL COMMENTS RETCEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMIES FILE IS USED, WHICH
EONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

PU-NEILA STABy 1/03) T=0 3P FLT PVS003;10X FLT DHPINS;FLSH CAPS
NAV-HMKP/MKP-YAV, PY-DU/NGEHE CLR FLT W/PV-NGj8C REIN32012, dydjNSTL. bat

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE 1S USED, WHICH
CONTAINS THE NEW BOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

CR0O



ARIZONA_voltages stabl11ty\2012\plx.rux, cht
Tue Jan 27 13103145 2004
142000
T T T T T T T T T
1. 1000)
1007
G, 3000!
0. rooq|
047000
0. 6000
. i :
L 1 O e
L v PR e e e L
N . A . . . .
gaosl— ... 0L e e T e e S LR, Tee e oo
0.2000] ! 1 | 1 | | | L |
0. 01667 Time, sec. S. 00000
0.2000 ] ) vhus 15207 230. 0 KYRENE 11 12000
0. 2000 + vhul 14203 230, 0 CASGRAPS L ) 1.2000
0.2000 * viul 14221 230.0 PNPKAFS 1 12000
0. 2000 F* vhul 14231 230. 0 HESTHING (] 12000
PALO VERDE FLT - PY-RUDD LINE oUT
2012 HS1A APROVED BASE CASE
HAY 19, 2003
PV-RUDD STAB #%3 01/03; T=O 3F FLT PUS00310% FLT DMPING}FLSH CAPS
NAV-HKP/MKP-YAV, PY-DV/NGEHC CLR FLT W/FV-RB38C REIN)2012. dydjHSCL. bpt
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ABDDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE 1S USED, WHIEW
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA RERQUEST.
rotorangles stabl131tu\2012\p1x_rux, chf
Tue Jan 27 13103146 200%
169, 00| .
T T T T T T T T T
120,00k &« 4 L L e e e et e e e s . . .: .

EHV.voltages
Tue Jan 27 13103145 2004

stabi11sy\2012\plx._rux, chf

BaP000ko v v e e e e e e e e e e e e e e s e e e e e e e e e e e e e e
0.8000L 4 e a e e e e e e s e : . : ........... . e e v e ., - : o e
0.5000{ e e e e e I T T T T T
BM000[ . . . . & e e e et L . Teoe e 4. LI I T N T L IR R A L —
03000} . N
° 1 1
0. 01667 Time, sec. S. 00000
0.2000 o vhus 14001 500, 0 FOURCORN 111 1.2000
0.2000 + vhus 14003 500.0 NAVAJO, 111 1..2000
0. 2000 * vbus 26003 S500. 0 ADELANTO 111 1.2000
0. 2000 - vhus 26048 500.0 MCCULLGH [ ¢ 1.2000

PALO VERDE FLT PV~RUDD LINE OUT

2012 HS1A APROVED BASE CASE

MaY 19, 2003

PY-RUDD STAB ¢%y 01/033 T=0 3P FLT PVS00y10% FLT DMPING{FLSH CAPS
NAV-MKP/MKP - YAV, PY~DU/NG 4T CLR FLT W/PV-RDj8C REIN;2012. dyd;WSCC. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

stabllity\2012\plx.rux. cht

frequencies *
\ Tue Jan 27 13103146 2004

£0.500 T T T T T T T T T
]
I U SO U U SUUE SO ST
0. 200] : . .

“Reclol L. L L. ... JEN . 9. 00| .
~64.0008 . e e D oL . e e e e e . - ERB00L . . . e e v s eeh e e e e e s e e e ey e [P C e . p
w000l L., L., e e . e e e e . e e e e , .o L e e et e L T T T T et P
BT T S S S R - B%600L— . . . et e e e .. T e e T e RSP A L e
- #60. 00 | l J 1 )] ! ! - 59, 1 1 ! | ] ! 1 | 1
0.01667 Time, sec. 5. 00000 0.01667 Time, sec. 5. 00000
~160. 0 =] ang 14931 24,0 PALOVRD! 1 11 160.00 59.500 o thus 14001 500.0 FOURCORN 1 11 60,500
~160.0 + ang {4387 18,0 DBG-CTt 111 160,00 53.500 + 1hus 14003 S00.0 NAVAID 1 11 60,500
«180.0 * ang 14914 22,0 FINGNYCE H t1! 160.00 59.500 * thul 14231 230.0 HESTHING 1 11 60.500
-160.0 H* ang 14941  15.5 SABUAROH 1 11 160.00 59.500 R thus 26003 500.0 ADELANTO 1 11 60.500
-160.0 n ang 14951 13.8 WPHX C01 111 160,00 53,500 ] thus 26048 500.0 HCCULLEH 111 60,500
~160,0 an ang 15981 26,0 NAVAJO 1 1 t1 160,00
3 VERDE FLT FY-RUDD LINE OLT PALO VERDE FLT PY-RLDD LINE OUT
2 HS1A APROVED BASE CASE 2012 HS1A APROVED BASE CASE
nAY 19, 2003 MAY 19, 2003

PU-RUDD STAB o3 01/03; T=0 3P FLT PUS00310% FLT DMPINGJFLSH CARS
NAV-MKP/HKR-YAV, PU-DU/NG4E CLR FLT W/PV-RD38BC REIN;2012. dydsKSCC. bpt

ALL COMMENTS RELEIVED FROM THE 1SS REVIEN HAUE BEEN ADDED.
MOST RELCENT VERSION OF THE MASTER DYNAMIES FILE 1S USED, WHICH
CONTAINS THE NEW GOUERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

PU-RUDD STAR #17 01703 T=0 3P FLT PVUS00510% FLT DMPINGJFLSH CAPS
RAV-HKP/MKP- YAV, PY-DU/NGH 4 CLR FLT R/PV-RD48C REIN}2012. dydpHSCL. bp%

ALL COMMENTS RECETVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEM SOVERNOR MODELING RELEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA RELUEST.
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ARIZONA_voltages Stability\2012\plx_ww, che

1. 2000 Tue Jan 27 13:03:59 200%

T T T T T T T T T

el . . . . .

(X

0. %0000

08000}

0.70001 ..

10,6000,

PR R B e

GY000L. . L . e, . R A T T P N T YL O T . .7 - . —

0. 3000..... H . .

o | t ! A ) ! 1 1 |
0.01667 Time, sec. 5. 00000
0.2000 o vhus 15207 230.C KYRENE 11l 1. 2000
0. 2000 s vbul 14203 230.0 CASGRAPS (I ¢ 1, 2000
0.2000 * vhul 14221 230.0 PNPKAPS 111 1, 2000
0. 2000 * vhul 14231 230.0 RESTHING 111 1, 2000

WESTERN ELECTRICITY COQRDINATING COLUNCIL
PV FLT w/PV-RH 1line out
HAY 19, 2003

PY-HKG STAB) 1/03; T=0 37 FLT PUSD0) 10X FLT DMPINGIFLSH CAPS
NAV-HKP/MKP-YAY, PU-DU/NG)YC CLR FLT R/PY-Wi; 8C REINj2012. dudjWSCC, bat

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE 1S USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE

NOVEMBER 7, 2002 DATA REQUEST,

rotorangles stabl11tyN2012\p1x_ww, chi
Jue Jan 27 13:03:59 2004
16009 T T T T

+64, 000

W00l . L L e et e Ve e L [ -

-0 M PR DI T T e e e —

e, 1 1 L | ) | 1 1
0.01667 Time, sec. S, 00000
-160,0 o ang 14331 24§ PALOURDL 111 150,00
-160.0 + ang 14987 18,0 DBS-CTY 111 160,00
-160.0 * ang 1591%  22.0 FINENMCE H 31 160,00
-150.0 * ang 1%941  1S.5 SAGUAROE 111 160.00
-160.0 ——e e ] ang 14951 13,8 WPHX CCY 1 11 160.00
+150.0 — w ang 26.0 NAVAJO 1 t 1t 150,00

15381

TERN ELELTRICITY COORDINATING COUNCIL
« FLT w/PV-HW line out
MAY 19, 2003 .

PV-HNG STAB} 1/03) T=0 3P FLT PUSO0§10X FLT DMPINGJFLSH CAPS
NAV-MRA/MKP-YAV, PU-DU/NES4C CLR FLT W/PV-MN} 8C REIN;2012. dydsHSCT, bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADBED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW SOVERNOR MODELING RECEIVED IN RESPONSE TO THE

NOVEMBER 7, 2002 DATA REQUEST.

EHV.voitages stability\2012\plx_ww, ch?
Tue Jan 27 13:03:59 2004
142000
T l T T T T T T
1. 1000} "—‘—\»\\_‘_____ PR TR S
..... B s T
1.0600) [ T e v e L I
DB0O0E. . .. S . e e T e e e IR e TP e e e - . Tee e e T s
G0t . .. L. ... R e e e e e e e e e e Do o
PR .. e N . . i
a.s000] e e e e . : .- N
BSOOlcr .+ \ e e e e e e e e e e e e e e e -
BUMOOOL . . & o o . e . eTaTe e e e e e e a e e e e S S T L I -
o300l L. L s ... e e e [P See . .
ar . : . .
0-2000) | 1 | | ! I | i |
0. 01667 Time, sec. 5. 00000
0. 2000 o vbus 14001 '500. 0 FOURCDRAN 111 1. 2000
0.2000 + vhus 14003 500.0 NAVATO t1I 1.2000
0. 2000 * vhus 26003 500.0 ADELANTO RE I { . 1.2000
0. 2000 e vbus 26048 500.0 MCTULLBH P11 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL
FYU FLT w/PV-iWl 1ine out !
Hay 19, 2003
PU-WHG STABS 1/03) T=0 3P FLT PVS00)10% FLT BMPING§FLSH CAFS
NAV-HKP/HMKP- YAV, PU-DU/NGEHC CLR FLT H/PV-Ms 8C REING 202, dydsiSCT. bat
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMILS FILE 15 USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
frequencies Stabll1ty\2012\plx ww. Che
@ Tue Jan 27 13104100 2004
T T T T T T T T T
L T P PR . C e e e e e e s N e e -
0,300 . : e e T T e e e e LR ~
50, 200)

0, doog

LS I T T - . .. . . D A IR
§970000 . . . s . L e et . . BRI [ S e e e e e e e eoe e e . - . o —
SRE00L_ . L. S . e e e e P ] e e e e e e e e R I |
53,500 1 L ! L t 1 |
0. 01667 Time, sec. 5. 00000
53,500 o hus 14001 500.0 FOLRCORN 111 0. 500
59.500 + f3us 114003 500, 0 NAVAIS 111 60,500
59.500 * #3ul 14231 230.0 WESTHING 1 tr 60,500
59,500 il 1hus 26003 500.0 ADELANTO t t1 60.500
59.500 " thus 26048 500, 0 MCCULLGH [N 60,500

HESTERN ELECTRICITY COORDINATING COUNCIL
PV FLY w/PVU-NW 1ine out
MAY 19, 2003

PY-WHG STAB] 1/033 T=0 3P FLT PUS00$ 10X FLT DMPINGFLSH CAPS
NAV-HKP/MKP - YAY, PU-DU/NGEHC CLR FLT W/PV-HH;8C REIN;2012. dudjHSCL. bat

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR HODELING RECEIVED IN RESPONSE TQ THE

NOVEMBER 7, 2002 DATA REQUEST.

C.22



ARIZONA_voltages stabllity\2012\pp_ch. cht
Tue Jan 27 13:04316 2004
1..2000]
T T T T T T T T~ T
t.1000{
.00
a.%00L_ ;
0. #000
0.7000 . .
o.soo0f _ .
0. S000L. . - P R A e e . - . e ; . . . - —
B v . . . .
H . . . . .
VeMO0OL— . & . L L L. et h e e ate e e e Ve e e R T T T T i v —
0.3000f— ., . . S0 . .. Tee e s e e e e LS S e e The e e A T
0. 2000 | I l | 1 H 1 |
0: 01667 Time, sec. 5. 00000
0.2000 o] vhus 15207 230.0 KYRENE [ 1. 2000
0.2000 + vhul 14203 230.0 CASERAPS 11 1..2000
0. 2000 * vhul 14221 230.0 PNPKAPS 11 1.2000
0.2000 #* vbul 14231 230. 0 HESTHING 18 1.2000
PNPK 345KV FLT PP-TH LINE OUT
2012 HS1A AFROVED BASE CASE
Hay 19, 2003
PR-CH STAB e1§ 01/03; T=0 3P FLT PF34S)
YC CLR FLT W/PP-CHy2012. dydpHSCE. bpé
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAUE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW BOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOUEMBER 7, 2002 DATA REQUEST.
rotorangles stabi 11ty\20t2\pp_ch. cht
Tue Jan 27 1330417 200%
16,
! T | 1 T T T T T
128,00} . , . B T T T L T e . . .

=32.000| DEEIRY —
64,000l - . . R . e e ]
MO0l L L Lt et e s [ L D
el L L cL L L L e L P -
180, 00 1 1 1 1 i ] ! { 1
0. 01667 Time, sec. . 5. 00000
~160.0 o ang 14931 24,0 PALOVRDt 1t 11 160,00
-160.0 + Mg’ 14987 18.0- DBR-CTY 111 160.00
-180.0 * ang f4gte 22,0 FONGBNMCC H 1T 160.00
-150.0 R ang 1494 15.5 SAGUARO! t 11 160,00
~160.0 » ang 14951 13.8 WPHX CCt 11 160.00
-160.0 h2d ang 15981 26.0 NAVAJO t Tt 11 160,00
K 345KV FLT PP-CH LINE OUT

412 H51A APROVED BASE LCASE
MAY 13, 2003
PPR-LH STAB 13 01/03; T=0 3P FLT FF345;
HC CLR FLT W/PP-LCHp2012. dudHSED, bpt

ALL COMHENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW EOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

EHV_voltages
Tue Jan 27 13104317 2004

stabllity\2012\pp_ch. cht

4. 1000

T T T T T T T T

0.5000| - o . . . .. . - . e D P T TR R - -
GO0 . .. e e .. R I T e See e e e e e e L R
03000~ . . . .. .o Teh e e R T e e e et . .o
0. 1 i 1 1 ! ! 1 1 | N

0. 01667 Time, sec, 5.-00000

0.2000 o vhus 14001 500.0 FOURCORN t 11 1.2000

0. 2000 +. vbus 14003 500.0 NAVAJO t11 1. 2000

0.2000 * vbus 26003 500, 0 ADELANTO 111 1..2000

0.2000 #* vhus 26048 500.0 MCOLLGH 111 1.2000

ENPK 45KV FLT PP-CH LINE OUT

2012 HS1A APROVED BASE CASE

HaY 19, 2003

PP-CH STAB #1j 01/03) T=0 3P FLT PP3YS)

4T CLR FLT H/PP-CHj 2012, dydjWSCC. byt

ALL COMMENTS RELCEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.

MOST RECENT VERSION OF THE HASTER DYNAMILS FILE IS USED, WHICH

CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE

NOVEHBER 7, 2002 DATA REQUEST.

frequencles stabl11$y\2012\pp_ch. che
Tue Jan 27 13304117 2004
<. 500) .
T T T T T T T T

L L S T T T S . e .. . . - RN . . e e

Ss.%00L . . >
sso0 .. e D . e -
[ R I I N Y T e . e e . Toas e s e e e, L S P e e e " -]
saGo0l ... oc. ... AT L e e L T T
. 1 1 | | | L ] ! 1
0. 01667 Time, sec. 5. 00000
59,500 o fhus 14001 500, 0 FOURCORN 181 60,500
59,500 + fhus. 14003 500. 0 NAVATO [ { 60,500
53,500 * [, 14231 230.0 KESTHING [ ¢ 0. 500
| 59.500 N fhus 26003 500.0 ADELANTO 111 60.500
59.500 » hus 26048 500.0 HCCUALGH 1t I 60.500
PNPK 345KV FLT PP-CH LINE OUT
2012 HS{A APROVED BASE CASE
HAY 19, 2003
PP-CH S5TAB ¢13 01/03; T-0 3P FLT PP345;
4C (LR FLT W/PP-CH;2012. dydjHSCT. bpé
ALL COMMENTS RECEIVED FROH THE YSS REVIER HAVE BEEN ADDED. ‘

MOST RELENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR HODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

C23



ARIZONA_voltages
Tue Jan 27 13104130 2004

stabilitu\20t2\rux_pix. che

0. €000

0. 5000f

0. %000|

- e e L Ve e s et e , . -4
saaccol _ ... L L. R . e f e E O S ST
242000} . I | | i 8 )
0. 01667 Time, sec. - 5. 00000
0.2000 e} vhus 15207 230.0 KYRENE 111 1.2000
0.2000 + vhul 14203 230.0 CASGRAPS 111 1.2000
0.2000 * vhul 14221 230.0 PNPKAPS 111 1.2000
0. 2000 = vhul 14231 230, 0 KESTHING t 11 1.2000
AUDD FLT RUDD-PY LINE QUT
2012 HS1A APROVED BASE CASE
HAY 19, 2003 ) : )
PVU-RUDD STAB ¢1) 01/03; T=0 3F FLT RUDDS00; 10X FLT DHPING)FLSH CAPS
NAV-MKP/HKP- YAV, PY-DU/NGIHE CLR FLY H/PV-RUDDj 8L REIN;2012. dud)WSCL. bpt
ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS LSED, WHICH
CONTAINS THE NEW BOVERNOR MODBELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
rotorangles stabilitu\2012\rux_plx. che
Tue Jan 27 133104230 2004
160. 00,
T T T T T T T T
L T e, ........ ,_

2,000 e e e . e
B e et Lo
Tl - S . . e e e e $oe e e e R L R N T s . . -
L | W e e e et e e e s . “e e s e et e e e S P AR
160, ! J | ! ! i {
0. 01667 Time, seC. 5. 00000
-160.0 —_—— .o ang 14931 24.0 PALOVRDI 111 160, 00
~160.0 —————— + ang 14987 18,0 DB&-CT1 [ 160. 00
-160.0 * ang 14914 22,0 FINGNMCE Hotr 160. 00
-160.0 ———— 3 ang 14541 15,5 SABLARD1 [ 160. 00
-160.0 —_— B ang 14951 13.8 WHX CLCH 111 160, 00
-150.0 _ e ang 15981 26,0 NAVAJD t 11t 160, 00
D LT RUDD-PV LINE OUT

412 HS1A4 APROVED BASE CASE
HAY 19, 2003
PY-RUDD STAB #13 01/03;- T=0 3P FLT RUDDS003 10X FL.T DMPING;FLSH [AFS
NAU-MKP/MKP- YAV, PU-DVW/NG)4C ELR FLT W/PV-RUDD; 8C REIN}2012. dudjHSCL. bpt

ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAHILS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. :

EHV_voltages
Tue Jan 27 13:04:30 2004

stabl1ttuN\2012\rux_plx. che

12000
T T ! T T T T T T
A R e

L L e T A T R PR . P T AR P
0, 3000{. .. . B
9.2000) 1 I | ! | | | !
0. 01667 ° Time, sec. 5, 00000
0. 2000 o} : vhus 14001 500, 0 FOURCORN t 11 1.2000
0. 2000 + vhus 14003 500.0 NAVAJO t 11 1.2000
.| o 2000 * vhus 26003 S00.0 ADELANTO t 11 1.2000
0.2000 sk vhus 26048 SO0, 0 MCTULLGH 111 1.2000
RUDD FLT RUDD-PV LINE OUT
2012 NS1A APROVED BASE LASE
MAY 19, 2003 .
PY-RUDD STAR ¢13 01/03) T=0 3P FLT RUDDSQ0)§0% FLT DHPING}FISH CAPS
NAV-MKP/MKP-YAV, PU-DV/NGI4C CLR FLT W/PV-RUDD;SC REIN} 2012, dydjHSCC. bpt
ALL COMMENTS RECEIVED FROM THE 155 REVIEN HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEM GOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
{
\
frequencles s%abl11ty\2012\rux_plx. cht
Tue Jan 27 13304:31 2004
0.500
T T T T T T T T T
.00, . . - - . . . . . .\ : . - -
0,300 . . e e e e fe e e B T T R N A R -
§0. 200] :

0. 100}

53,900 . Mt s e e eee ot e e b e . . £ e a e b e e eie e e e PR P . . P
59,000} — - DI T T T T T T T T T S - . .
59,00 .. . . . & . . P . e .. R T R LR e e e EEEEE R § -—{
9,800k . . .. 2T e e e e e e e e R e e e . e e te e EEEEERERY . —
9. 500) 1 ! ! i} | - ! I I 1
0.01667 Time, sec. S. 00000
59.500 o} hus 14001 500.0 FOUREORN 11l §0. 500
59500 + thus 14003 500. 0 NAVATD 11l §0.500
53,500 * thul 14231 230, 0 HESTHING t 1t §0.500
59,500 ** fhus 26003 S00.0 ADELANTQ [ 60. 500
59.500 n fhus 26048 500.0 MCCULLGH votr 60.500

RUDD FLT RUDD-PY LINE ouT

2012 HS1A AFROVED BASE CASE

HAY 19, 2003

PV-RUDD STAB 11 01/033 T=0 3P FLT RUDDS00;10% FLT DMPING;FLSH CAPS
NAV-MKP/MKP- YAV, PY-DU/NGEHE LR FLT W/PY-RUDD; 8C REIN32012. dudiHSCC. bpt

ALl [COMMENTS RECEIVED FROM YHE TSS REVIEW HAVE BEEN ADDED.
MOST REFENT VERSION OF THE HASTER DYNAMICS FILE IS USED, WHICH
EONTAINS THE NEW GOVERNOR MODELING RECETUED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

C2¥



ARIZONA voltages stabllity\2012\rw_nv, cht
1o 2000] Tue Jan 27 13:041%7 2004
! 1 ! T T T T T T
1. 1000 . . . . i
10007
0.3%000(__
0.2000|...
0.'7000} .
0.80000 TS T [ . - . e e .: “ e e ey PP . . -
DSOOOL . . L . el L oL h e v e e s : ............... : . ‘. : ..........
L T B T e L I -
0.3000] . 3 .. e a e e e e T e e e e e B T e e ; .....
0.2000 | 1 1 I f 1 I ! |
0. 01667 Tine, sec. 5. 00000
0.2000 o vius 15207 230, 0 KYRENE [ 1.2000
0.2000 + vbul 14203 230.0 CASERAPS 1 1.2000
0.2000 * vbul 14221 230.0 PNPKAPS [ 1.2000
0.2000 H* vbul 19231 230.0 HESTWING 1t 1.2000
RWY FLT  Ru-NaV LINE OUT

2012 HS1A APROVED BASE CASE

HAY 19, 2003

RWY-NAV STABj 1/03; T=0 3P FLT RWYS00; 6% FLY DMPING)FLSH CAPS
NAV-MLT/MKP, MKP-ELDI 4C CLR FLT K/RWY-NAVISC REIN$2012, dyd;HSCC. bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW MAVE BEEN ADDED,
MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEN GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

rotorangles
Tue Jan 27 13:0%:47 2004

Stabl118Y\201 \rw_nv, Che

28,00

EHV_voltages stabl11ty\2012\rv_nv. che
Tue Jan 27 13104147 2004
4 2000
T T T T T T T T
|.moo|___.._.___+_..l~.4. - /’.\\—kl—_\-~'—1——+-——~~—.-———v-+~————%___
fnmmmn et . - . s .
" . T s "
Ll I o T P S T T T T,
L T T (O IR I TS P
0,8000f. e e et e e e e
P PR S NI ]
deool L L. S .- N
e el : :
LI L e e R I e e e Ve e ez -
o,3000{ . . S e e e et . : ~
o. 1 ! 1 | { | 1
0. 01667 Time, sec. 5. 00000
0. 2000 o vhus 14001 500, 0 FOURCORN 1 1I 1.2000
0. 2000 + vbus 14003 500.0 NAVAJO t tI 1.2000
6. 2000 * vhus 26003 500.0 ADELANTO to1t 1.2000
0, 2000 = vhus 26048 500, 0 MCCIALEH 1 11 1.2000
RHY FLT RH-NAV LINE ouT
2012 HS1A AFROVED BASE LCASE
HaY 13, 2003
RWY-NAV STaBy 1/03} T-0 3P FLT RWYS00] 6% FLT DMPINGJFLSH CAPS
NAV-HCC/MKP, MKP-ELDSYC CLR FLT W/RWY-NAV3SC REINF2012, dydjWSCL. bat
ALL [COMMENTS RECEIVED FROM THE TSS RE!‘IIEH HAVE BEEN ADDED.
HOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
frequencles stabllitu\2012\rv_nv. che
. Tue Jan 27 13104148 2004
T T T T T T T T
LN S . “ B e S .

B S el ) N P I A A P L P
'“-m—...:.........‘4..........:..... . .......... §%. 000, .- LRI . --~-~--~-~~~-----: ----- R R
“moonl L L L e L e e N I e e e e e e et - SHTOfm o o o v e e et e e et PR e e e e e e e e R
-128, 00— . R . et el e L L . R N P T O IR .
160, 00 I i | ! 1 Il | 1 | 9,500 ] { I ! ! -l | ! |
0. 01667 Time, sec. S. 00000 0.01667 Time, sec. 5. 00000
-160.0 o ang 14931 - 24,0 PALOVRDY 111 160,00 $9. 500 ‘o thus 14001 500.0 FOURCORN 111 60,500
-160.0 + ang 14937 18,0 DBG-CTY [ § 160.00 59.500 + 1hus 14003 500.0 NAVAIO 111 60. 500
~160.0 * ang 14914  22.0 FONGNMCE H t1I 160.00 59.500 * 1hul 14231 230.0 HESTHING 1 11 60.500
-160.0 * ang 1491 15. 5 SABUARD! 111 160,00 59.500 e fhus 26003 500.0 ADELANTO 111 60.500
-160.0 b ang 14551 13, 8 WPHX CL! Tt 1t 16a. 00 $9.500 % thus 26048 S00,0 HEQALEH 111 60,500
-160.0 or ang 15981 26.0 NAVAJO § t 11 160.00
17 RW-NAV LINE OUT RWY FLT RW-NAV LINE OUT

: HS1A APROVED BASE CASE
suef 19, 2003 )
RHY-NAY STAB§ 1/031 T=0 37 FLT RWYS00; 6X FLT DMPING(FLSH CAPS
NAV-MCT/MKP, MKF-ELDJ4C CLR FLT W/RWY-NAVISC REIN; 2012, dydjHSCE, bat

ALL COMHENTS RECEIVED FRON THE TSS REVIEW HAVE BEEN ABDED.
MOST RELENT VERSION OF THE MASTER DYNAMICS FILE 1S USED, WHICH
CONTAINS THE NEH GOVERNOR MODELINE RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

2012 HS1A AFROVED BASE CASE

HaY 19, 2003

RWY-NAV STAB; 1/03; T=0 3P FLT RWYSQ0p 54 FLT DHPING;FLSH CAPS
NAV-HCL/MKP, MKP-ELDJHE CLR FLT H/RWY-NAV3S8C REINF2012. dydsHSTC, bat

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEH GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. )

LRS”



@ ARIZONA_voltages stabllify\201 2\sg_ch. che
142000 Tue Jan 27 13105101 2004
! T T T T T T T ]

1. 1000

EHV_voltages stabllity\2012\sg.ch. ch?
Tue Jan 27 13105102 200%
1. 2000]
T ! T T ' ' '

: e 25

ool L L.l DR, e e B0l L L L e e e e e e el e e PR
L : o ool . .. . R D e ]
mmr e e B e e e e e . e e e e Yo e e P e e . e e e . e e e e . e . PP, L T T T T N T .. T TP P . . 2 . '~
Be3000Les . . . L . e e e e e T e e e T e e e e S R e e e . . . Bu3000L ., . . oL L L L e e . e e e T e e 0 T e o T e e i e e e e e Y e R
0,200 ! [ ] | ] | 0.2000 I ] ) | ! 1 | !
0.01667 Time, sec. 5. 00000 0.01667 Time, sec. ) . 5. 00000
0. 2000 o vhus 15207 230.0 KYRENE 111 1.2000 0. 2000 [e) vhus ~  1400¢ S00.0 FOURCORN 1t 1.2000
0. 2000 + vbul 14203 230. 0 CASGRAPS 11 142000 0. 2000 ————— + vbus 19003 500.0 NaVAJO t 1 1.2000
9. 2000 * vhul 14221. 230.0 PNRKAPS t 11 1.2000 0. 2000 * vius 26003 500.0 ADELANTO (BRI 1. 2000
o. 2000 #* vhal 14231 230.0 HESTRING [ { .2000 Q.2000 b vhus 26048 500.0 HCCULLEK 1 1.2000
SAGUARS FLT SAG-LH LINE OUT SAGUARO FLT SAG-LH LINE OUT
2012 HS1A APROVED BASE CASE 2012 HS1A APROVED BASE CASE
HAY 19, 2003 HAY 19, 2003
SAG-CH STAB e13 01/03) T+0 3F FLT SAGS00; SAG-CH STAB ¢13 01/03; T=0 3P FLT SAGS00)
HC CLR FLT W/SAG-CH)2012. dydfWSTL. bpt 4L CLR FLT W/SAG-CH3 2012, dudjWSCC, bpt
ALL COMMENTS RECEIVED FROM THE 1SS REVIEW HAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE HASTER DYNAHICS FILE IS USED, WHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEM GOVERNOR MODELING RECEIVED IN RESPONSE TO THE LCONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE T0 THE
NOVEMBER 7, 2002 DATA REQUEST. NOUEMBER 7, 2002 DATA REQUEST.
@ rotorangles Stabl11Eu\2012\sgch che @ frequencles stabl11ty\2012\sg.ch. cht
o Tue Jan 27 13:05:02 2004 . Tue Jan 27 13:05:02 2004 .
T T T T T T T T T ! ! T T T T T T T
128,001 . ..... [ - ...... [ ~ ._ L P S N TP O ~ . -
W00l o e L g ) €300 - L . e it et [ P e e L
. $e2o0f. .. L L L L et i e . e e e e D Y —
e A T A N : Lol e L] . .
~wt.000f_ ' D B e suooof e e e e e e e . ]
ol L e e e S et e IR L S I TR LRI
L Lo O L ] B S e toi
.y { [ 1 | | 1 \ y s, { | 1 ! 1 | 1 i 1
0.01667 Time, SeC. ] 5. 00000 0.01667 Time, 'sec. 5. 00000
~160.0 — Q wng 14931 24.0 PALOVRDI Y11 160, 00 59, 500 O o thus 14001 500.0 FOURCORN 111 60,500
-160.0 + g 14987 18.0 DBG-CTL R 160. 00 59,500 + hus 14003 500.0 NAVATO 11 60.500
-160.0 * ang 14914 22,0 FONSNYEL Hit 160. 00 59,500 * 5ul 14231 230.0 WESTHING [ 60, 500
-160.0 £ ang 14849 15,5 SAGUARD! R 160. 00 53,500 = fhus 26003 S00.0 ADELANTO t1z 60,500
-160.0 5 ang 14951 13.8 WPHX CCY 111 160. 06 59,500 —————e % hus 26048 $00.0 HCCULLEH 111 60.500
-160.0 o ang 15981 26.0 NAVAJO 1 (BRI 160,00
14RO FLT SAS-TH LINE OUT SAGUARD FLT .. SAG-CH LINE OUT

2 HS1A APROVED BASE CASE
RAY 19, 2003
SAG-CH STAB #1; 01/03; T=0 3P FLT SAGS00)
HE CLR FLT W/SAG-CHI 2012, dydjNSCL. bpt

ALL LOMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RECENT .VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

2012 HS1A APROVED BASE CASE

HAY 19, 2003

SAG-CH STAB #13 01/03; T=0 3P FLT SAGS00;
HC CLR FLT W/5AG-CH12012. dydjHSLE. bpt

ALL, COMMENTS RECEIVED FROM THE YSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, KHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEHBER 7, 2002 DATA REQUEST.

CR6



ARIZONA.YOltages
Tue Jan 27 13105019 2004

stabl114y\201 2\ww_plx. cht

vo1000l

0.H000L . . . . & .. .

!
0. 01667

0, 2000
0. 2000
0, 2000
0. 2000

Time, sec.

vhbus 15207 230.0 KYRENE

vbul 14203 230, 0 CASERAPS
vhul 14221 230.0 PNPXAPS
vhul 14231 230.0 WESTHING

#x+0
;
8
Q

WESTERN ELETTRICITY COORDINATING COUNCIL

HW. FLT. KW-FV 1line out

MAY 19, 2003

WWG-YAV STABg 1/031 T=0 3F FLT WMGS003FLSH CAPS MKP-YAV/YAU-HWG,
NAV-MKP/HWGIHC CLR FLT W/NWG-PALI8C REIN;2012. dud NSCC.bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAHILS FILE [S USED, WHICH
CONTAINS THE NEW SOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

rotorangles stabiIIty\20({ 2\ww_pix. chf
Tue Jan 27 13105219 200%
160. 00f
T T T T T T T T T
e U e e
€. 000} . . . . . . :

. Y

. B pespa
T T

S T~ ]

N e e T e e .- . . o]
-stoool. . . . R e
%000l L .. e .. L. e e el S L N D
MO0 — . L St e .. T T e e S Doee e e Ta e e e R
-150. 00} 1 ) | ! ! ! [ 1 !
0.01667 Time, sec. 5. 00000
-160.0 ] ang 14931 24,0 PALOVRIM t 11 160.00
-160.0 + ang 14937 18,0 DBS-CT{ t 11 160,00
-160.0 * ang 14914 22,0 FONBNYCT K t1 160,00
-160.0 ————————— e * ang 14941 15,5 SABUAROY t 11 160,00
~160.0 N " ang 14951 13,8 HPHX LCY 111 160,00
-160.0 — — v ang 15981 2_5.0 NAVATD 1 1 t1 160. 00

.TERN ELECTRICITY COORDINATING COUNCIL
s FLT. WW-PV 1ine out
MAY t9, 2003
WWG-YAV STABf 1,03 T=0 3P FLT RNGSQ0;FLSH LAPS MKP-YRV/YAV-HHG,
NAV-MKP/HHGS4C CLR FLT W/WWG-PAL)8C REIN$2012, dud WSCL.bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION. OF THE MASTER DYNAMILS FILE IS LSED, WHICH
EONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

EHV.voltages
Tue Jan 27 13105119 2004

stability\201 \ww_plx. ch?

T T T T T T T T

0, EDOO|
P e
GWOOL_ . . . s .. Sa e e e . e e e e k] D R I T T ST T SRR
L AP e e e e e e e T e e . A T S R
£,2000] 1 L | ! ] 1 1 t
0. 01667 Time, sec. 5. 00000
0.2000 J o} vius 1400t 500.0 FOURCORN [IRE! 1. 2000
0.2000 + vhus. 14003 500.0 NAVAJD 1 t1 1. 2000
0.2000 * vbus 26003 500.0 ADELANTO 1t otr- 1,200
0.2000 = vbus 26046 500.0 MCCULLEH 11 1.2000
WESTERN ELELTRICITY COORDINATING COUNCIL
M. FLT. RW-PV line out
MayY 19, 2002 .
WWGE-YAY STAB) 1/03) T=0 3P FLT KWESOOIFLSH [CAPS MKP-YAU/YAV-HHG,
NAV-MKP/WHEJHE CLR FLT H/WHG-PALJ8C REINj2012. dud WSCT. bat
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH -
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REGUEST.
frequencies $tabl11tu\201 2\ww_plx. chi
Tue Jan 27 13:05:20 2004
40,500
T T T T T T T T T
0.0 . - . ... . L R T e e e ~ : - -
0. 300

L T T TR |

SRMOL . . L. el e e ate e e s "o e e e e T T L I

[ T T Pae e R A D . -

59,500 1 { ! H 1 i i ! !
0. 01667 Time, sec. ) 5. 00000
59,500 o {hus 14001 500, 0 FOURCORN 111 60. 500
59.500 + thus 14003 S00.0 NAVATO 111 60. 500
59.500 * 1bul 14231 230, 0 WESTHING 111 60,500
59, 500 #*® thus 26003 S00.0 ADELANTO 1 11 60.500
59.500 » thus 26048 S00.0 MCLWMLEH 111 60,500

WESTERN ELECTRICITY COORDINATING COUNCIL

K. FLT. WH-PV 1ine out

HAY 19, 2003 - -

WRE-YAV STABj 1/03; T=0 3P FLT HWGSO007FLSH CAPS MKP-YAVU/YAV-HWG,
NAV-MKP/WKGEHE CLR FLT R/AWG-PAL3SC REING2012. dyd WSCCT. bat

ALL COMMENTS RECEIVED FROM THE TSS REVIER HAVE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMIES FILE IS USED, WHICH
CONTAINS THE NEW SOVERNOR MODELING RECEIVED IN RESFONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

CR?



ARIZONA_voltages stabllity\2012\ww_rw. che
1. 20001 Tue Jan 27 13105:30 2004
*. 1000}
L
9,000}
.s000L__
0,7000] .
B
[ SR | I e D .. N -
i3 - .
1 .
. j . . . . .
L 8 e e e et e e et e e e s [
L e L T I R e T DR PP
L U | S SN T e T e E O . -
o, | )J L ! | { 1 | !
0.01667 Time, sec. 5. 00000
042000 o vhus 15207 230.0 KYRENE 111 1.2000
0.2000 + vbul 14203 230.0 CASGRAPS 111 142000
0. 2000 * vhul 14221 230.0 PNPXAPS 111 1.2000
0. 2000 #*= vbul 14231 230.0 HESTHING 111 1. 2000
HESTERN ELECTRICITY COORDINATING COUNCIL
Wde FLT. HH-Rwy line out
MAY 19, 2003 .
WWG-RW STAB; 1/03; T=0 3P FLT WWG5003FLSH [APS MKP-YAU/YAV-HHG,
NAV-HKP/UHGIYE CLR FLT W/RNG-RHY$8C REIN3 2012, dyd HSCT.bat
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAUE BEEN ADDED.
MOST RECENT VERSION OF THE HASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW EOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
rotorangles . stabl1Ity\201 \ww_rw, Cht
Tue Jan 27 1305830 200% -
160, 00} -
T T T ' T T

B e e e, PPN
o000l . .. .
DO L L e . e e L A AR Fae e e e e RPN L -

160,00 ! 1 | ! i { 1 ! 1
0.01667 Time, sec. 5. 00000
~160.0 o ang 14931 24,0 PALOVAD! 111 160.00
~160.0 + ang 14987 18,0 DBECTI 111 160,00
~160.0 * ang 14914 22,0 FONBNYCD W1l 160.00
-160.0 +# ang M9 15,5 SASUAROI 111 160,00
~160.0 — " ang 14951 13.8 WPHX LCCt [ 160. 00

60,0 o ang 15981 26.0 NAVAIO t 111 160. 00

STERN ELECTRICITY COORDINATING COUNCIL
Ay FLT. WH-Rwy line out
HAY {9, 2003 .
KHG-RW STAB; 1/033 T=0 3P FLT WWGES00;FLSH CAPS MKF-YAU/YAV-HKG,
NAU-MKP/WHGI4C CLR FLT W/WWG-RHY;BC REIN)2012.dyd WSCC,bat

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHIEH
CONTAINS: THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER-7, 2002 DATA REQUEST.

EHV_voltages
Tue Jan 27 13105130 2004

stabllity\2012\ww_rw. cht

0.5000 . .. - . - .- .. D T P —
Quoool . . . os. L. L. e e e e e . L A e e e e [ L
8.3000f T —

I I I ] I I ] 1

0. 01667 Time, sec. 5. 00000
0.2000 o vhus 14001 500.0 FOURCORN LIRS ¢ 1.2000
0.2000 + vhus 14003 500.0 NAVAJO 111 1.2000
0.2000 * vhus 26003 S00.0 ADELANTG t1r 12000
0. 2000 #* vhus 26048 500.0 MCCULLEH 111 1.2000

KESTERN ELECTRIEITY COORDINATING COUNCIL

WWe FLT. WH-Rwy line out

Hay 13, 2003

WWG-RK 5TABp 17035 T=0 3P FLT WWGS001FLSH CAPS MKP-YAV/YAV-HWG,
NAV-MKP/HHE}YL [LR FLT W/WWG-RKY;8L REIN;2012.dyd WSCC, bat

ALL COMMENTS RELEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

{frequencies
Tee Jan' 27 13308331 2004

stabl11ty\201 2\ww_rv, cht

! l T T T T T T

5%.%0[_. . .

sawol— Ll e e oLl .. . -

ERTOL. . . L f e e e et e e e e e e 1) . .. -t —

§9, 600 S e e e e e . et e e e T s e e e T R IR A - -

59,500 } ] £ 1 ! ] 1 ! !
0. 01667 Time, sec. 5. 0000C
59.500 o fhus 14001 500.0 FOURCORM t 1l 60. 500
59.500 + hus 14003 500.0 NAVAJO 151 60, 500
53,500 * thul 14231 230.0 HESTHING 115 0. 500
53.500 *= thus 26003 500.0 ADELANTO 111 50,500
59,500 b thus 26048 500.0 HCOINLGH 111 60,500

HESTERN ELECTRICITY COORDINATING COLNCIL

WHe FLT. H4-Rwy line out

HAY 19, 2003

HKG-RH STAB} 1703} T+0 3P FLT HHGESO0;FLSH CAPS HKP-YAU/YAU-WHG,
NAV-HKP/WKE;4C CLR FLT N/HHG-RWY38C REIN;2012, dyd HSCL.bat

ALL COMMENTS RECEIVED FROM THE TSS REVIEN HAVE BEEN ADDED,
HOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS HSED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

¢z2%



ARIZONA.voltages stabl1IEuN2012\ww. yp. che
1.2500] Tue Jan 27 13:105:51 2004
T T T T T T T T
1.1000L X ;
Lo
0.3000L__
0, 000}
8. 70000
- O.e0000L . .
0.so00L
L | T T T e e e .S S e e e R L T e e e . ; -
L . . " .. RS : —
2000 ! M I l 1 i [ 1 1
0.01667 Time, sec. 5. 00000
0.2000 o vhus 15207 230.0 KYRENE 1t 1.2000
0.2000 + vhul 14203 230.0 CASERAPS 1t 1..2000
0.2000 * vbul 14221 230.0 PNPKAPS 1 1.2000
0.2000 — * vbut 14231 230, 0 WESTHING 11 1.2000
HESTERN ELECTRICITY COORDINATING COLNCIL
Wi, FLT. WK-YAV 1ine out
MAY 19, 2003
HHG-YAU STAB3 1/03p T=0 3F FLT WKGS00jFLSH CAPS MKP-YAV/YAV-WKG,
NAV-HKP/WWG; ST CLR FLT S/MWbG-YAVIBC REINJ2012. dyd KSCL. bat
ALL COMHENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE HASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.
. rotorangies stabl 11ty\2012\ww_yp. cht
o Tue Jan 27 13105351 2004 :
T T T T T T T T T
L O R D I . .;,.._,:,., ...... % oe ;. - -

32,000

EHV_voltages
Tue Jan 27 13105151 2004

stadbllity\2012\ww_yp. cht

pwoof— L, L L e e e
oqooal ... oL L. e T e P e e -
0aS000— . . . .: ..... I . . : . .. : ........... s b e e e : DR -
0.5000L. . .: - . .:. P Y : ........................ . . v e
BeMOOOL— . . . . . . .. N LI N I LT T S e e e e : ..... e e e e =d
L T T b e S e e e M DU R T
0. 2000 1 | I ! 1 1 I 1
0.01667 Time, sec. 5. 00000
0. 2000 o vhus 14001 500.0 FOLRCORN R 1, 2000
©. 2000 + vius 14003 500.0 NAVAIO tte 1.2000
0. 2000 * vbus 26003 500,0 ADELANTO 111 1. 2000
0. 2000 £ vhus 26048 SDO.0 MCCULLGH 111 1. 2000

WESTERN ELECTRICITY COORDINATING: COUNCIL

Wi FLT, WH-YAV line out .

HAY 19, 2003 .
WHG-YAV STAB3 1/03) T=0 3P FLT WWESOO)FLSH CAPS HKP-YAU/YAV-HNG,
NAV-HKP/HWE;4C CLR FLT K/WWE-YAU;BC REIN;2012,dyd NSCC. bat .

ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH
LCONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TG THE
NOVEMBER 7, 2002 DATA REQUEST.

frequencies
Tue Jan 27 13105152 2004

stabi11ty\20t2\ww_yp. chi

... . . e _ L A P D e e e e o]
Bl o L . e ST b e e e e e e e e e e e e e e Sts00l_ DU e e e e e e e e ]
B N e e [ P N e e - B0l . .. e .. - RPN e e ta e D s . . -
B S T T e e e e e [N L S R L T T I T IR I R A . ..

160, 90} | 4 | 1 | 1 ! i ) 3. 500} ] t ) ! 1 { 1 ! |

0. 01667 Time, sec, 5. 00000 0.01667 Time, sec. 5. 00000

-160.0 o} ang 14931 24,0 PALOVRDY 1t 11 160. 00 59.500 ] {hus 14001 S00.0 FOURCORN 1 tI 60. 500

-160.0 + ang 14987 18.0 DBG-CTY Tt 11 160,00 59,500 + fhus 14003 S00.0 NAVAIO 111 60. 500

-150.0 * ang 19914 22,0 FINGNNCT I 160. 00 $9.500 * ul 14231 230.0 HESTHING 1T 50. 500

-160.0 H= ang 14841 . 15.5 SAGUARO! 111 160. 00 59,500 * fbus 26003 500.0 ADELANTQ (RIS ¢ 80.500

-160,0 H ang 14951 13.8 WPHX LY 111 160.00 59,500 b thus 26048 500.0 MCCULLEH t 11 60, 500

‘60,0 o ang 15981 26.0 NAVAIG 111 160,00

STERN ELECTRICITY COORDINATING. COUNCIL
M. FLT. WH-YAV line out
HAY 19, 2003 .
WHB-YAY STABY 1/031 T+O 3P FLT WHG500§FLSH CAPS MKP-YAU/YAV-HKE,
NAU-MKP/WHGSYE ELR FLT W/MHE-YAU18C REIN)2012, dyd WSCL.bat

ALL COMMENTS RECEIVED FROM THE 7SS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMITS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO-THE
NOVEMBER 7, 2002 DATA REQUEST.

WESTERN ELECTRICITY COORDINATING COUNEIL

WH. FLT. WH-YAV line out

HAY 19, 2003

WHG-YAV STAB} 1/03j T=0 3P FLT KHGS001FLSH CAPS MKP-YAV/YAV-HHE,
NAY-HKP/WHGSHC LR FLT W/WWG-YAV;8C REIN;2012.dyd HSCC. bat

ALL COMMENTS RELEIVED FROM THE TSS REVIEW MAVE BEEN ADDED,
MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHMICH
CONTAINS THE NEW BOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA RETIUEST.

C29



ARIZONA_voltages
Tue Jan 27 13108103 2004

Stablil1iy\2012\yp_mk. ch

EHV.voltages
Tue Jan 27 13106103 200%

stability\2012\yp.nk. cht

1, 1000

0. 3000

T T T T T

s

....... T T e e et e ]

: e

: L B T T .
o.6000l . e ere .. . . ,,,,,,,,,, _____ . e e e BeBOOOf o o . . hh w e s mie e e e e e e e s ,\ ........... . ... . .
esoml . . P e AR o.so0a] . e o .4
L S e e e . E S S L | R . Soe e Te e e w . R 4 .. .|
83000}, e e E PR S T . 0.3000(— . . . S ... e e e e T L N R T T
020004 | I | 1 [ 1 1 1 1 0. 2000} ) t ! | | 1 1 1
0.01{667 . Time, sec, 5, 00000 0. 01667 _Time, sec. 5.00000
0.2000 [e] vhus 15207 230,0 KYRENE 11t 1.2000 0. 2000 . o vhus 14001 560.0 FOURCORN 111 1.2000 |
0.2000 + viul 14203 230. 0 CASERAPS 111 1.2000 0,2000 + vhus 14003 50C. 0 NAUATO . t 11 1.2000
0.2000 * vbul 14221 230, 0 PNPKAPS 111 142000 0. 2000 * vhus 26003 500, 0 ADELANTO t tI 1.2000
0.2000 I* vhul 14231 230. 0 KESTHING 111 12000 0, 2000 = vhus 26048 500, 0 MCCULLGH 11 1,2000
WESTERN ELECTRICITY COORDINATING COUNCIL WESTERN ELECTRICITY COORDINATING COUNCIL
YAV, FLT. Yav-Moen line out YAV. FLT. Yav-Moen line out
May 19, 2003 MAY 19, 2003
YAV STAB) 1/031 T=0 3P FLT WWE500)FLSH CAFS MKP-YAV/YAV-HHG, YAV STAR) 17033 T=0 3P FLT WWGSOD|FLSH CAPS MKP-YAU/YAU-HWG,
NAV-MKP/HWGS4C CLR FLT W/YAV-MNKSBC REINJ2012. dud WSCL. bat NAY-MKP/HHG{4C CLR FLT H/YAV-MNK§SC REIN;2012, dyd HSCC.bat
AL COMMENTS RECEIVED FROM THE TS5 REVIEN HAVE BEEN ADDED. ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED.
HOST RECENT VERSION OF THE MASTER DYNAHILS FILE IS WSED, WHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, HHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TG THE
NOVEMBER 7, 2002 DATA REQUEST. NOVEMBER 7, 2002 DATA REQUEST.
rotorangles stabll 1%3\20!2\»-!“. cht @ frequencies stabi11ty\2012\yp. mk. cht
160 Tae Jan 27 13:06:0% 2004 .5 4 Tue Jan 27 13:106:04 2004
T T T T T T T T ! ! T T T T T T !
L e e o o . M oo L L. e . B . .. 4
%, 000 03001 .
L PR N IR e e e e so. 00}, 1 . :
. /'\ . . . - L - ‘ M N N N
__——5—-v-<- R . LS e ey S . . R . : :
[ el e e e ] ©a. 100 . . : N . . BRI
. " i g : g . . 1
. B et B . : : : :
Gl . L L PR D e - : - -
(32000 . L Lo e e e .. . . . L. o . B0l s e e e e e e e e e e . e e e e e e . e e e
ool . .. Ll : U . B : e
Moo L L L e e e e e e e S et e e et e ‘. . L R LI R R R S s e e e e “en ce e
128, 00}~ [ e e LTSN et e L U S L e e e el S R
-is09) 1 1 1 1 | 1 . $9.500 __1 ! ] 1 -1 1 1 | |
0. 01667 Time, sec. 5, 00000 0. 01867 Time, sec. 5. 00000
=160, 0 [o] ang 14931  2%.0 PALOURDt 1 11 160.00 59,500 (o] fhus 1400t 500.0 FOURCORN t 11 60,500
-160.0 + ang 14987 18.0 DBG-CT1 111 168.00 59,500 + thus 14003 500.0 NAVAJO 11 60.500
-160.0 * ang 14314 22,0 FONENYCE H 11 160,00 59.500 * fhul 14231 230.0 HESTHING 111 €0. 500
-160.0 = ang 14941 15,5 SAGLAROD? 1 11 160,00 59.500 4= thus 26003 S00.0 ADELANTO 111 60.500
-160.0 ————————— " ang . 14951 13.8 HPHX CCY 111 160, 00 59,500 " fhus 26048 500, 0 HCCULLEH t I 60,500
-160,0 —————— Rzl ang 15981 26.0 NAVAJO ) 111 160.00

ERN ELECTRICITY COORDINATING COUNCIL

» FLT. Yav-Moen llne out
naY 19, 2003
YAV STABs t/03) T=0 3P FLT WWES0O;FLSH CAPS HKP-YAU/YAV-HAG,
NAV-MKP/WHEHE CLR FLT W/YAV-MNK18C REINJ2012. dyd WSCC. bat

ALL COMHENTS RECEIVED FROH THE TSS REVIEW HAVE BEEN ADDED.
MOST RECENT VERSION OF THE MASTER DYNAMILS FILE IS USED, HHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REIMEST.

RESTERN ELECTRICITY COORDINATING COUNCIL

YAV. FLT. Yav-Hoen line out

HAY 13, 2003

YAV STAB; 1/03p T=0-3P FLT WHES00jFLSH CARS MKP-YAU/YAU-HWE,
NAV-HKP/WRGIHE CLR FLT W/YAV-MNK}BC REIN;2012. dyd WSCL. bat

ALL COMMENTS RECEIVED FROM THE TS5 REVIEW HAVE BEEN ADDED,
HOST RELENT VERSION OF THE MASTER DYNAMILS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST.

C30



ARIZONA_voltages stability\201 2\yp_ww. cht EHV_voitages stabil1sy\201 2\yp_ww. chf
1.2000 Tue Jan 27 13106118 200% 1. 2000 Tue Jan 27 §3:06:18 200%
T T T T T T T T T ! T ! T ! T T !
IR I SR e . e e e i L I A e U F U S S S
. . . . . R : P P - o . e .
. e e s e — : ) y
t.0000{ ... T a e . T e e e . s S T e 4 e a . I S
0.%000k0 . . . . 0. T e e s et e T .S S e e S T I
. . 8000l . . .. ... .. e e e e S DR
: . . . P . L e e . e
L . . e . .. R — e.c000 _ . JR . e e oo
a0l .. e e e e e e e . ............... — P e el el
oooo] . . L. ... . .. P e . ; 0MO00ba . . . e e . e e e e [P N T I T [ PR
003000l — . . s . e e e e i e e S S e e L 830000 L .. S .. LA L T S e e e Ve e o
0. 2000 1 | 1 1 | i ! 1 1 a,2000 ] ! 1 | | | 1 1 |
0. 01667 Time, sec. . 5, 00000 0.01667 Time, sec. 5. 00000
0.2000 o vius 15207 230.0 KYRENE 11 1.2000 0. 2000 o] vhus 14001 500.C FOURCORN 111 " 1.2000
0. 2000 + vbul 14203 230, 0 CASGRAPS 11 1. 2000 0.2000 + vbus 14003- 500. 0 NAVAJC 111 1.2000
0. 2000 * vbal 14221 230.0 PNPKAPS 't 1.2000 0.2000 * vbus 26003 500.0 ADELANTO 1911 1,2000
0..2000 W+ vbul 14231 230. 0 KESTRING [ 1. 2000 0. 2000 o vhus 26048 500.0 MCCULLGH 1t 1.2000
WESTERN ELECTRICITY COORDINATING COUNCIL RESTERN ELECTRICITY COORDINATING COUNCIL
YAV, FLT. Yav-HW iine out YAV, FLT. Yav-HH 1ine out
MAY 19, 2003 MAY 19, 2003
YAV STAB3 1/03) T=0 3R FLT WNGSCOIFLSH CAPS MKP-YAU/YAU-WHG, YAV STAB) 1/033 T=0 3P FLT HWGS00}FLSH CAPS MKP-YAU/YAV-HWG,
NAV-MKP/WHEFHE [LR FLT W/YAV-HH;8C REINJ2012. dyd HSCC. bat NAV-HKP/MHBS4C CLR FLT W/YAV-WH;8C REIN)2012, dyd WSCC. bat
ALL COMMENTS RECEIVED FROM THE TSS REVIEW HAVE BEEN ADDED. ALL COMMENTS RECETIVED FROM THE TSS REVIEW HAUE BEEN ADDED.
MOST RELENT VERSION OF THE MASTER DYNAMICS FILE IS USED, RKHICH MOST RECENT VERSION OF THE MASTER DYNAMICS FILE IS USED, WHICH
CONTAINS THE NEW GOVERNOR MODELING RELCEIVED IN RESPONSE TO THE LONTAINS THE NEW GOVERNOR MODELING RECEIVED IN RESPONSE TO THE
NOVEMBER 7, 2002 DATA REQUEST. : NOVEMBER 7, 2002 DATA REQUEST.
rotorangles s%abl18EYN\201 2\yp.ww. Cht frequencles stabl11ty\2012\yp_ww, cht
. Tue Jan 27 13106319 2004 - Tue Jan 27 13106219 2004
T T T ' T T T T T T T T T T T T T T
ol L e e A, . e ] woeol Lo i Ll e . cee ]
P T _ e T e R
so.200b. . . L S L. LTl L e e e Ve e . s Se e e e e e e RPN e e e e T -
o . o . . . . . . . .
e A Y e ... L AR 00100 . L S e e N e P
..0000 4 . e
<22.000 ; N sawoof L Lo e e e e e
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APPENDIX D

Loop-in of the
Jojoba-Kyrene 500-kV line
into Rudd 500-kV substation



The interconnection was studied on the 2008 Base Case which includes the South East
Valley project, the PV-TS5 500kV line, the TS5-TS1 230kV line, and the TS1-TS3
230kV line. Then it was studied on a case without those same projects, called Case 1.
Both with and without were from a 2008 powerflow case. The studies were performed at
both the Simultaneous Import Limit (SIL) and the Maximum Load Serving Capability
(MLSC) point for each year. The effect of the addition was measured by the impact on
the critical outages and critical elements which limit the load serving capability for each

case.
SIL Critical Outage/ MLSC Critical Outage/
Critical Element Critical Element
2008 Base Case 10494 MW Jojoba-Kyrene/ 13952 MW Lincoln St.-W. Phx/
Voltage Collapse Glendale-Agua Fria
w/cut-in 9629 MW Palo Verde-Rudd/ 13340 Palo Verde-Rudd/
Jojoba-Rudd Jojoba-Rudd
Drop in Load Serving
Capability 865 MW 612 MW
SIL Critical Outage/ MLSC Critical Outage/
) Critical Element Critical Element
2008 Case 1 9762 MW Jojoba-Kyrene/ 13332 MW Palo Verde-Rudd/
Voltage Collapse Westwing-Surprise
w/cut-in 8420 MW Palo Verde-Rudd/ 12419 MW Palo Verde-Rudd/
Jojoba-Rudd Jojoba-Rudd
Drop in Load Serving 1342 MW 913 MW
Capability

From the above tables and the attached nomograms, addition of the Rudd cut-in of the
Jojoba-Kyrene 500kV line significantly reduces the load serving capability of the system.
With two 500kV lines feeding Rudd and one 500kV line continuing on from Rudd to
feed Kyrene the loss of either 500kV line into Rudd will overload the other line, with the
loss of the Palo Verde-Rudd 500kV line being slightly more detrimental than loss of the
Jojoba-Rudd 500kV line. Both the 500kV lines into Rudd were studied with a 3000A

rating.
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APS Reliability Must-Run Analysis 2004-2013

I. EXECUTIVE SUMMARY

This report documents the study methodology, results, and conclusions of Arizona Public
Service Company’s (APS) Reliability Must-Run (RMR) Analysis for the ten years from 2004 to
2013. This analysis was conducted in response to the Arizona Corporation Commission’s (ACC)
Second Biennial Transmission Assessment (Assessment) and Decision No. 65476 (December 19,
2002). The 2004 RMR Analysis covers a ten-year period and includes detailed analysis of the
years 2005, 2008, and 2012.

If a city or load pocket must be served by local generating units at certain peak times, then those
units are designated as “reliability must-run” or RMR units. In APS’ service territory there are
two major areas where load cannot be served totally by power imported over transmission lines —
the Phoenix metropolitan area which is served by a combination of APS and SRP facilities, and
the APS service territory in the Yuma area.

While ninety-nine percent of the Phoenix area energy requirements can be met by remote
generation, local generation is critically important for the reliability of the local power system.
The November 2003 U.S.-Canada Power System Outage Task Force Interim Report: Causes of
the August 14" Blackout in the United States and Canada pointed out the importance of the
reactive capability of voltage support from local generation. Local generation can provide
critical support for transmission contingencies and other power system disturbances and can
prevent customer outages including blackout conditions such as those experienced in the
Northeast on August 14, 2003.

Comments during the workshop for the 2003 RMR analysis held in February 2003 indicated that
electric power system industry participants desired to have a more participative role in the 2004
RMR analysis. To facilitate this participation, APS and the other Arizona transmission providers
utilized the Central Arizona Transmission Study forum to publicly determine the 2004 RMR
study plan, had extensive discussion on study models and preliminary results, and ultimately
conducted a workshop on January 15, 2004 to present the study results for comment. This
process led to the decision to study the Phoenix area as a combined APS and Salt River Project
- (SRP) network, the determination of the specific years to study; 2005, 2008, and 2012, and the
specific loads to include in the Phoenix area for the three study years. '

The year 2005 was selected to provide a benchmark for the 2003 RMR study. The years 2008
and 2012 were selected as representative years during the ten-year window and because
databases for these years were being used to perform studies in other study forums such as the
Southwest Transmission Expansion Plan (STEP) planning group and the Seams Steering Group-
Western Interconnection (SSG-WI).

This study found that the results for the 2005 study were similar to those from last year’s study
for 2005. The results for 2008 indicate lower RMR requirements than for 2005. In 2012, the
RMR requirements are similar to those for 2005. However, in 2012 available Phoenix area
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generation reserves are presently projected to be less than the reserve requirements. Although
the reserve margin deficiency is not itself related to RMR, it is a load-serving issue that should
be addressed. To mitigate the 2012 deficiency in Phoenix area reserves, APS and SRP are
presently evaluating both transmission alternatives to increase import capability and alternatives
to increase Phoenix area generation.

The cost of using must-run units can be measured by the difference between generation costs
with the transmission limit and costs without the limit. This report looks at and compares the cost
of serving these two areas with and without the existing transmission constraints.

This report concludes that for the Phoenix metropolitan area, the cost of RMR with the
transmission limit is less than $100,000 annually and does not at present outweigh the cost of
transmission improvements beyond those already included in the APS and SRP ten-year plans.
Costs to relieve import limitations were documented in the 2003 RMR study to be in excess of
$16 million. For Yuma, the report shows that the new North Gila 500/69-kV transformer and the
new 230-kV line from Gila Bend-to-Yuma included in the present APS ten-year plan is sufficient
to cost-effectively address RMR conditions. Environmental effects for both areas with and
without transmission constraints are also documented in this report. Because there is such a
small RMR requirement for both areas in all three years studied, the environmental effects of
RMR are minimal.

A. Study Overview

The existence of transmission import limited areas is not uncommon in the United States, and
particularly in the West where load centers are generally separated by long distances. APS has
transmission import-limited areas in Phoenix and Yuma. An import area is transmission limited
when all load cannot be served solely by importing resources over local transmission lines, thus
requiring some use of local generating units to reliably meet peak load.

The two transmission import-limited areas in APS’ system were studied to determine:

e The system simultaneous import limit (SIL), which is the maximum amount of capacity
that can be reliably imported into an area with no local generation;

e The maximum load serving capability (MLSC), which is the total load that can be
reliably served from imports and from local generation;

e Annual RMR conditions, including magnitude of load in excess of the SIL and number of
hours the load exceeds the SIL; and

o Estimated economic and environmental impacts of the import limits.

The Phoenix area is a tight network of APS and SRP load, resources, and transmission facilities.
Because the Phoenix system is highly integrated, the import limits must be determined for the
combined area. This analysis was coordinated with SRP personnel, who had significant
involvement in the study and were helpful in the overall analysis. The Western Area Power
Administration (WAPA) coordinated with APS and SRP in the study because their transmission
facilities interface with the Phoenix network.
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After the combined import limit (SIL) for the Phoenix area was determined, RMR conditions
were evaluated for the Phoenix area based on the Phoenix area import limits, the Phoenix area
load, and Phoenix area local generation, which includes generation owned by APS, SRP and
Pinnacle West Energy Corporation (PWEC).

The Yuma area, which has a forecast 2005 summer peak demand of approximately 344 MW, is
served by an internal APS 69-kV sub-transmission network containing all of the load in the
import-limited area. There are external ties to WAPA and the Imperial Irrigation District (IID),
as well as a bulk power interface with the Hassayampa-to-North Gila transmission system. This
analysis was coordinated with the WAPA Phoenix office to ensure accurate modeling.

B. Summary of Results

Results of the analysis for the three years of the s‘uidy, 2005, 2008, and 2012, assume that present
plans for system improvements in place when the study was conducted are completed on
schedule. '

The following table summarizes the estimated RMR conditions and costs for the Phoenix area.

Table ES1
Phoenix area RMR Conditions and Costs
RMR
i Peak Max 3 RMR RMR
Year (1%/}1\;\7) Demand | RMR? gl(\)/fll:s Energy* E(f)l/erogg Cost’
(MW) (MW) (GWH) ’ ($K)
total)
2005 8,617 11,141 2,524 678 550 1.2 0.0
2008 | 10,511 12,425 1,914 338 222 0.4 0.0
2012 | 11,103 14,406 3,303 758 805 1.3 84.0
Table Key:

ISIL — System Simultaneous Import Limit is the maximum amount of capacity that can be reliably imported into the
area with no local generation operating,.

*Max RMR - The amount of local generation required to meet the area peak demand (Peak Demand minus SIL).

*RMR Hours — The number of hours that the area’s demand exceeds the SIL, thus requiring the use of local
generation to meet load, even if otherwise economically dispatched.

‘RMR Energy — The annual energy required to be met by local generation (in excess of the SIL).

*RMR Cost — The difference in annual generation cost with and without the transmission limitation.
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The following table summarizes the estimated RMR conditions and costs for the Yuma area.

Table ES2
Yuma Area RMR Conditions and Costs
RMR
1 Peak Max 3 RMR RMR
Year (i’}l\;\’) Demand | RMR? II_ZII(\)’{IIES Energy* ]iyrfg Cost®
0
(MW) (MW) (GWH) (8K)
total)
2005 265 344 79 714 20 1.3 500.0
2008 292 380 88 676 21 1.2 0.0
2012 410 425 15 12 0 0.0 0.0
Table Key:

'SIL - System Simultaneous Import Limit is the maximum amount of capacity that can be reliably imported into the
area with no local generation operating.

*Max RMR - The amount of local generation required to meet the area peak demand (Peak Demand minus SIL).

*RMR Hours — The number of hours that the area’s demand exceeds the SIL, thus requiring the use of local
generation to meet load, even if otherwise economically dispatched.

‘“RMR Energy — The annual energy required to be met by local generation (in excess of the SIL).

SRMR Cost - The difference in annual generation cost with and without the transmission limitation.

The following table shows the Phoenix area Maximum Load-Serving Capability (MLSC) for the
three years studied and compares the MLSC to the forecasted peak demand. This includes the
new generation of Santan 5 in the 2005 study and Santan 6 in the 2008 study. The MLSC is
determined by adding the SIL and the local generation minus the local reserve requirement. APS
determined the Phoenix area reserve requirements by performing a probabilistic analysis that
considered the size and forced outage rates of the local generating units and resulted in 99
percent reliability of serving all load. This analysis resulted in reserve requirements of 809 MW,
865 MW, and 865 MW for the Phoenix area for the years 2005, 2008, and 2012 respectively.
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Table ES3
Phoenix Area Maximum Load Serving Capability
Local Required | MLSC Peak .

Year SIL G . Demand Projected

eneration | Reserves | . . g (MW) Reserves
2005 | 8,617 3,374 809 11,182 11,141 850
2008 | 10,511 3,649 865 13,295 12,425 1735
2012 | 11,103 3,649 865 13,887 14,406 346

The following table summarizes the Yuma area MLSC. The reserve requirements for the Yuma
area were determined to be 138 MW for all years studied.

Table ES4 :
Yuma Area Maximum Load Serving Capability
Local Required MLSC Peak Projected
Year | SIL G . Demand
eneration | Reserves | . gp (MW) Reserves
2005 | 265 267 138 394 344 188
2008 | 292 267 138 421 380 179
2012 | 410 267 138 539 425 252

Local generating units are dispatched based on cost. Thus, most of the RMR hours shown above
are dispatched in merit order. However, the presence of a transmission constraint may require
local generation to be dispatched out of merit order or “out of the money.” This report
considered all Phoenix area and Yuma area transmission limitations and generation resources in
determining the overall RMR situation. The economic impact of RMR can be seen from the
following tables.

The following table summarizes the estimated total number of hours that local Phoenix
generation must run out of economic dispatch, the amount of energy that is produced out of
economic dispatch and the associated cost.



APS RMR Analysis
2004-2013

Table ESS

Phoenix area RMR Outside Economic Dispatch

Hours outside Energy ouftside RMR Cost
Year economic dispatch economic dispatch (SK)
, (GWH)
2005 18 6 0
2008 0 0 0
2012 14 1 84

The following table summarizes the estimated total number of hours that APS local Yuma
generation must run out of economic dispatch, the amount of energy that is produced out of
economic dispatch and the associated cost.

Table ES6

APS Yuma Area RMR Outside Economic Dispatch

Hours outside Energ.y o‘ftSide RMR Cost
Year economic dispatch | €conomic dispatch (SK)
P (GWH)
2005 336 8 500
2008 2 0 0
2012 0 0 0

C. Report Conclusions

Phoenix area Conclusions

1. All Phoenix area transmission and local generation are necessary to reliably serve
Phoenix area peak load in 2005 with the local generation reserve margin just exceeding
the required reserve margin. In 2008, the local generation reserve margin significantly
exceeds the required reserve margin. However, in 2012 the reserve margin is 346 MW
which is 519 MW less than the required reserve margin of 865 MW. To mitigate this
reserve deficiency APS and SRP are presently evaluating both transmission alternatives
to increase import capability and alternatives to increase Phoenix area generation.
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2. During the summer, Phoenix area load is expected to exceed the available transmission
import capability for approximately 680 hours in 2005, 340 hours in 2008, and 760 hours
in 2012. These hours represent only approximately one percent of the annual energy
requirements for the Phoenix area.

3. From a total Phoenix load, transmission, and resources viewpoint, import limits are
expected to cause a minimal amount of local generation to be dispatched out of economic
dispatch order in 2005 and 2012, and no impact in 2008.

4. The estimated annual economic cost of Phoenix area RMR generation is negligible,
therefore advancement of transmission projects to increase import capability are presently
not cost justified.

5. Removing the transmission constraint could reduce total Phoenix area air emissions by
‘the following annual amount for 2005. There is a minimal impact: for years 2008 and
2012 due to the increased import capabilities and resources resulting in fewer hours of
operating local generation.

Table ES7
Phoenix area Air Emissions Reduction
Pollutant Reduction’ Reduction of Phoenix Area Emissions
(tons/year) (% of total emissions from all sources)
VOC 0.0 0.000
NO, 4.0 0.007
CO 1.0 0.000
PM;q 0.0 0.000

12005 results, impact for 2008 and 2012 are lower

6. Removing the import restriction into the Phoenix area has no impact on local generation
capacity factor. The capacity factor ranges from approximately 11% in 2005 to 26% in
2012.

Yuma Area Conclusions

7. All existing Yuma area transmission and generation resources are necessary to reliably
serve the Yuma area load.

8. The Yuma area load is expected to exceed the available transmission import capability
for 714 hours in 2005, 676 hours in 2008 and 12 hours in 2012 although the amount of
. total load in the Yuma area is approximately 350-425 MW.

11
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9. From a total Yuma load, transmission, and resources viewpoint, the import constraint
could cause APS Yuma generation to be dispatched out of economic dispatch order for
336 hours in 2005, 2 hours in 2008, and 0 hours in 2012.

10. The estimated annual economic cost of Yuma area generation required to run out of
economic dispatch order is relatively small, therefore advancement of transmission
projects to increase import capability are presently not cost justified.

11. Removing the transmission constraint could reduce total Yuma area air emissions by the
following annual amount for 2005. There is a minimal impact for years 2008 and 2012
due to the increased import capabilities resulting in fewer hours of operating local

generation.
"Table ES8
Yuma Ag‘ea Air Emissions Reduction
Pollutant Reduction’ Reduction of Yuma Area Eniissions
(tons/year) (% of total emissions from all sources)
VOC . 1.0 Unavailable
NO, ' 20 Unavailable
CO 5 Unavailable
PM, 1.0 0.001

12005 results, impact for 2008 and 2012 are lower

12. Removing the import restriction into the Yuma area could reduce the APS Yuma
generation capacity factor from 1.6 percent to 1.2 percent in 2005.

D. Report Organization

This report is organized in eight sections. Section I provides an executive summary of the report.
Section II provides general background information of the study requirements, an overview of
RMR, and describes the study methodology. Section III describes the Phoenix area, the nature of
the import limit, the resulting import limits for 2005, 2008, and 2012, and the impact of various
generators in and around the Phoenix area on the import limit. Section IV provides a similar
discussion of the Yuma area. Section V describes the RMR conditions such as number of hours,
maximum capacity, and annual energy for the Phoenix and Yuma areas. Section VI provides
results of the economic analysis of the Phoenix and Yuma area RMR conditions performed
utilizing a regional planning model (GE MAPS) and emissions impact. Finally, Section VII lists
the conclusions of the analysis.

12
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II. INTRODUCTION

A. Background of Study Requirement

Like all large electric utilities, Arizona utilities have historically relied on both transmission, to
deliver remote generation into its load centers, as well as local generation to reliably serve its
customers. Due in part to environmental, economic, and fuel availability considerations, large
base-load thermal generators have typically been located away from the load centers while
smaller but less efficient intermediate and peaking units — with lower capacity factors — were
located within the load centers. Although this local generation is relied on for a relatively small
amount of energy, this local generation is critically important for the reliability of the local
power system. The November 2003 U.S.-Canada Power System Outage Task Force Interim
Report: Causes of the August 14™ Blackout in the United States and Canada pointed out the
importance of the reactive capability of voltage support from local generation. Local generation
can provide critical support for transmission contingencies and other power system disturbances
and can prevent customer outages including blackout conditions such as those experienced in the
Northeast on August 14, 2003. Local generation also results in lower power system losses and
lower capital expenses for transmission infrastructure.

In the past, vertically-integrated utilities, such as APS, managed the siting and construction of
both generation and transmission resources needed to serve their customers. Electric systems
were designed based on a detailed integrated resource planning process used to evaluate the
appropriate balance of generation, transmission, and demand-side resources. Interconnections
with neighboring systems were primarily intended to improve system reliability and lower the
costs of reserves by allowing for sharing of capacity reserves by multiple systems. Each utility’s
system was primarily designed to accommodate that utility’s resources and that utility’s load.

The Commission’s Second Biennial Transmission Assessment requires “any [Utility Distribution
Company] that currently relies on local generation, or foresees a future time period when
utilization of local generation may be required to assure reliable service for a local area, [to]
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 Assessment required that the RMR study filed
in January 2003 evaluate RMR conditions through the 2005 summer peak. The January 2004
RMR study covers the 10-year period from 2004 to 2013.

B. Overview of RMR

Local “load pockets” are areas that do not have enough transmission import capability to serve
all load in the area solely by importing remote generation over local transmission facilities. For
these areas, during peak hours of the year, local generation is required to serve that portion of the
load that cannot reliably be served by transmission imports. This local generation requirement is
often referred to as Reliability Must-Run or RMR generation. In these areas, during peak
conditions, load is served by a combination of importing remote generation over transmission
lines and operating local generation.
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The maximum load that can be served in a load pocket with no local generation operating — in
other words, the maximum load that can be served solely by importing remote generation — is
referred to as the system Simultaneous Import Limit (SIL). The SIL is established through
technical studies by ensuring that:

e With the local load at the SIL and no local generation operating there are no
transmission system normal operating (N-0) limit violations of thermal loading or
voltages, and

e Under all single contingency outage events (N-1) there are no emergency operating
limit violations of thermal loading or voltages, and no system instability.

C. Study Methodology

Import limit analysis was performed for the Phoenix and Yuma areas. See Appendix A for power
flow results. The import limit area or load pocket is defined as that load which, when increased,
would increase the severity of the limiting contingency. For example, load in Flagstaff has no
impact on the severity of the limiting contingency for the Phoenix import limited area, and
therefore Flagstaff is not included in the Phoenix load pocket. In contrast, downtown Phoenix
load does impact the severity of the limiting contingency and therefore is included in the load
pocket. All area contingencies known to result in system stress were evaluated to determine the
critical contingency for the area. Import limits were determined by contingency conditions of
thermal loading at the emergency rating of a facility, steady state voltages at the emergency
voltage limit, and system instability including voltage instability.

Import limits were determined for the Phoenix and Yuma areas with no local generation
operating, with maximum local generation operating, and sufficient points in between to
determine curves which define import limits at all load levels. This methodology was applied to
studies of the Phoenix area, which for 2005 and 2008 is constrained by both voltage instability
and thermal loadings, depending on the local load level. In 2012 the Phoenix area is constrained
solely by thermal loadings. For the Yuma studies, the limitations are primarily post-disturbance
thermal constraints and voltage drop limits. Generator sensitivities were performed to determine
the relative impact of various generators on the import limits for the Phoenix and Yuma areas.

From each year’s forecasted peak load and historical daily load cycles, the annual RMR
conditions were determined including magnitude of local load, both demand and energy,
expected to exceed the SIL and the annual hours for which local load is expected to exceed the
SIL.

An economic analysis was performed in each area for each year using the GE MAPS production-
costing model to determine the cost of the import limits. GE MAPS is a regional generation and
transmission simulation model and is discussed in more detail in Appendix B to this report.

Additional transmission alternatives to mitigate the import limits of the Phoenix and Yuma area
were not studied due to the minimal amounts of RMR conditions that were identified in the
study. The cost for any transmission alternative would significantly exceed the costs associated
with any RMR conditions. This report concludes that for the Phoenix metropolitan area, the cost
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of RMR with the transmission limit is less than $100,000 annually and costs to relieve import
limitations were documented in the 2003 RMR study to be in excess of $16 million.

D. Determination of SIL and RMR Conditions

In this analysis, assessments of the SIL and RMR conditions for the Phoenix area and the Yuma
area were performed for the years 2005, 2008, and 2012. The year 2005 was selected to provide
a benchmark for the 2003 RMR study. The years 2008 and 2012 were selected as representative
years during the ten-year window and because databases for these years were being used to
perform studies in other study forums such as the Southwest Transmission Expansion Plan
(STEP) planning group and the Seams Steering Group-Western Interconnection (SSG-WI). Base
case and contingency power flow, stability, and voltage stability analyses were performed to
determine import limitations. The initial starting cases were based.on WECC heavy summer full
loop base cases in GE Power Flow format for the corresponding year. Those base cases model
the entire Western Interconnection’s transmission system and were reviewed and then updated to
represent expected loads and system configuration for 2005, 2008 and 2012. All cases were
coordinated between APS, SRP, Tucson Electric Power Company (TEP), Southwest
Transmission Cooperative (SWTC), and WAPA to capture the most accurate expected operating
conditions for the Arizona transmission system. Also, the 2012 case is consistent with the 2012
case used in the CATS Phase III study.
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II1I. PHOENIX LOAD POCKET

A. Description of Phoenix Area

During summer 2005, the Phoenix area — which consists of both APS’ and SRP’s integrated
network — will be served from the following major Extra High Voltage (EHV) substations:
Westwing, Pinnacle Peak, Kyrene, Rudd, Browning, and Silverking. These EHV stations form
the “cornerstones” of an extensive internal network of 230-kV transmission lines that constitute
the high voltage energy delivery system within the Phoenix load area. By summer 2008, two new
EHV substations will be added to the existing major EHV substations serving the Phoenix area.
They are the TSS substation and the South East Valley (SEV) substation. And, in 2012 the
Raceway substation is added.

Since the summer of 2002, APS has served some northwest Phoenix area load from the Raceway
substation, which has been built as an interconnection to the WAPA Westwing-to-Waddell 230-
kV line. Because this line has no interconnections with other Phoenix area 230-kV lines, this
load does not significantly impact the contingency response of the Phoenix area and is therefore
not included in the Phoenix area load determination, until the 2012 case when Raceway becomes
interconnected to Pinnacle Peak and the new 500-kV substation.

Because the City of Mesa load is served by dedicated resources external to Phoenix, the
economic RMR analysis is performed with this load excluded.

Energy flows into the EHV delivery points from the EHV transmission lines and then is stepped
down to 230-kV and transmitted into the load center via the 230-kV transmission lines. These
loads, with area losses, are measured by determining the flows from the EHV substations into the
load area to include all of these load stations. The specific loads to be included in the Phoenix
area load for each of the three years was determined by sensitivity analysis performed early in
the study effort to determine the impact of various loads on the severity of the critical
contingency. Table 1 shows the results of the sensitivity analysis which was performed on a
preliminary 2008 case.

16



APS RMR Analysis

2004-2013
Table 1
Phoenix Area Load Sensitivity
Palo Verde-Rudd Qutage Jojoba-Kyrene Outage
Westwing-Surprise 230kV line Kyrene 230kV Voltage
Overload % INCREASE AV % INCREASE

Base Case 100.0% XXX Base Case 4,72 XXX
Surprise 107.2% 7.2% Browning 5.83 1.11
White Tanks 102.6% 2.6% Santan 543 0.71
West Phoenix 102.1% 2.1% Kyrene 5.35 0.63
Country Club 101.8% 1.8% Thunderstone  5.35 0.63
Ocotillo 101.4% 1.4% Ocatillo 5.20 0.5

TS3 101.3% 1.3% Country Club 5.15 0.43
Buckeye 101.0% 1.0% Pinnacle Peak 5.10 0.38

Moonshine

Kyrene 101.0% 1.0% (EMA) 5.08 0.36
Thunderstone 101.0% 1.0% Gavilan Peak 5.08 0.36
Santan 101.0% 1.0% West Phoenix  5.04 0.32

TS1 101.0% 1.0% : White Tanks 4.99 0.27
Mooshine (EMA) 101.0% 1.0% Buckeye 4.93 0.21
Pinnacle Peak 100.9% 0.9% Surprise 4.93 0.21
Gavilan Peak . 100.8% 0.8% Raceway 4,90 0.18
Browning 100.7% 0.7% Yavapai 482 0.1
Jojoba 100.7% 0.7% Casa Grande  4.75 0.03
Moonshine 100.7% 0.7%

Case Grande 100.4% 0.4%

Gila Bend 100.4% 0.4%

Yavapai 100.1% ©0.1%

Avery 99.8% -0.2%

Raceway 99.6% -0.4%

The sensitivity analysis confirmed that all of the Phoenix area load included in last year’s study
was appropriate, but that load at Buckeye, Gila Bend, the Eastern Mining Area, and Gavilan
Peak should also be included. Figure 1 shows all of these loads included for the 2005 study.
Figure 2 shows, in 2008, the Phoenix area load is expanded to include loads supplied by the new
bulk power substations TS5 and South East Valley (SEV). Figure 3 shows, in 2012, the Phoenix
area load is expanded to include loads supplied from the bulk substation at Raceway.

17
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In performing the Phoenix area studies several planned projects were added to reflect
transmission system upgrades for the next ten years. They are listed below under one of the

three study years they will first appear:

Projects in service by 2005

e Gavilan Peak substation connected to Pinnacle Peak-Prescott 230-kV line
e Reach 2™ 230/69-kV transformer addition

e Browning 230/69-kV, 280 MVA transformer addition

e Cactus 3™ 230/69-kV transformer addition

e North Gila 2™ 500/69-kV transformer addition

o Surprise 2™ 230/69-kV transformer addition

e West Phoenix 3™ 230/69-kV transformer addition

¢ Thunderstone 2 new 230/69-kV, 280 MVA transformer additions

e Alexander 69-kV 46mvar capacitors addition

e Santan CC5 550 MW generation addition

Projects in service by 2008

e Silver King substation connected to Cholla-Saguaro 500-kV line

e South East Valley project )

e A new Avery 230/69-kV substation with a 230/69-kV transformer and a 230-kV line
from Raceway substation

¢ A new TS5 500/230-kV substation with two 500/230-kV transformers, a 500-kV line to
Palo Verde area _

e A new TS1 230/69-kV substation with a 230/69-kV transformer, a 230-kV line to TS5
substation

o A new TS3 230/69-kV substation with a 230/69-kV transformer, a 230-kV line to TS1
substation, and connected to Rudd-TS4 230-kV line

o Lincoln Street 2™ 230/69-kV transformer addition

e Rudd 4" 500/230-kV transformer addition

¢ A new Jojoba 230/69-kV substation with a 230/69-kV transformer and connected to Gila
River-Liberty 230-kV line

¢ Santan CC6 275 MW generation addition

Projects in service by 2012

¢ A new Raceway 500-kV substation connected to Navajo-Westwing 500-kV line and a
500-kV line to TS5 substation

o A new TS2 230-kV substation with a 230/69-kV transformer and connected to TS1-TS3
230-kV line ‘ ‘

o A new TS6 230/69-kV substation with a 230/69-kV transformer and connected to a new
Avery-Pinnacle Peak 230-kV line

o Meadowbrook 2™ 230/69-kV transformer addition

o Alexander 2™ 230/69-kV transformer addition
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B. Phoenix Area Critical Outages

1. 2005

The analysis determined that the critical single contingency for the Phoenix load area with
less than 1400 MW of local Phoenix area generation is the loss of the Jojoba-to-Kyrene 500-
kV transmission line. The loss of this major 500-kV line to the Phoenix area results in
significantly higher flows on the remaining transmission lines and causes a large increase in
reactive power (Var) losses in the transmission network. The increase in Var consumption
results in insufficient Vars for voltage support in the load area. Consequently, this condition
creates low voltages in the system and makes the area deficient in reactive power. The
system is constrained by voltage instability, with local Phoenix area generation below 1400
MW. With local Phoenix area generation above 1400 MW, the critical single contingency
for the Phoenix load area is also the loss of the Jojoba-to-Kyrene 500-kV transmission line.
But, with at least 1400 MW of local generation on-line, the loss of the line results in a
thermal overload of the Rudd-to-Orme 230-kV transmission line. Thus, the system is
constrained by this thermal overload when local Phoenix area generation is above 1400 MW.

2. 2008

The analysis determined that the critical single contingency for the Phoenix load area with
less than 1600 MW of local Phoenix area generation is the loss of the Jojoba-to-Kyrene 500-
kV transmission line. The loss of this major 500-kV line to the Phoenix area results in
significantly higher flows on the remaining transmission lines and causes a large increase in
reactive power (Var) losses in the transmission network. The increase in Var consumption
results in insufficient Vars for voltage support in the load area. Consequently, this condition
creates low voltages in the system and makes the area deficient in reactive power. The
system is constrained by voltage instability, with local Phoenix area generation below 1600
MW. With local Phoenix area generation above 1600 MW, the critical single contingency
for the Phoenix load area is the loss of the Agua Fria-to-Glendale 230-kV transmission line.
With at least 1600 MW of local generation on-line, the loss of the Agua Fria-to-Glendale
230-kV transmission line results in a thermal overload of the West Phoenix-to-Lincoln Street
230-kV transmission line. Thus, the system is constrained by this thermal overload when
local Phoenix area generation is above 1600 MW.

3. 2012

The analysis determined that the critical single contingency for the Phoenix load area at all
load and generation levels is the loss of the Palo Verde-to-Rudd 500-kV transmission line.
The loss of this major 500-kV line results in significantly higher flows on the underlying
230-kV transmission system and causes a thermal overload on the Westwing-to-Surprise
230-kV transmission line. Thus, the system is constrained by this thermal overload for the
loss of the Palo Verde-to-Rudd 500-kV transmission line. -
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The voltage stability analysis was performed using Q-V analysis on the most reactive deficient
buses in the Phoenix area. These buses were the Kyrene 500-kV, Kyrene 230-kV, Browning
230-kV, Westwing 230-kV, and the Pinnacle Peak 230-kV buses.

Q-V analysis is performed by adding reactive load at the critical bus until the voltage reaches a
minimum value which indicates potential voltage instability. The import limit is determined as
the lesser of 95% of the import with zero reactive margin or 100% of the import with a 5%
voltage drop following the worst single-contingency per WECC planning criteria.

C. Phoenix Area — SIL for 2005, 2008, and 2012

Analysis of the Phoenix area transmission network resulted in area import limits based on the
limits discussed above. Operation of the Phoenix system within these limits ensures that the area
does not experience voltage instability or thermal overloading of a system element after a critical
contingency. Voltage instability is characterized by a progressive fall in voltage magnitude at a
particular location of the power system that may spread throughout the network causing a
complete area voltage collapse and blackout. A thermal overload occurs when more power
flows through an element than the emergency rating of that element. The Phoenix area SIL for
the years 2005, 2008, and 2012 are outlined in Table 2.

Table 2
2005, 2008, and 2012 Phoenix area Simultaneous Import Limit
Year SIL (MW)
2005 8,617
2008 10,511
2012 11,103

The maximum Phoenix area load-serving capability for various generation levels is shown in
Figures 4, 5, and 6.
Figure 4
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Figure 5
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D. Generation Sensitivities

Sensitivity analyses of generation impact on load-serving capability were also conducted. These
sensitivities were done with the maximum level of local generation. The following tables
provide the results of these analyses for units that are both within and outside the Phoenix area.

Generation sensitivities inside the Phoenix area are listed in Table 3.

Table 3
Generation Sensitivities Inside Phoenix
Generation Source 2005 2008 2012
Increase by 100 MW Load Serving Load Serving Load Serving
Capability Capability Capability
Increase (MW) Increase (MW) Increase (MW)
Agua Fria Generation 25 0 115
Kyrene Generation 170 56 58
Ocotillo Generation 62 257 83
Santan Generation 144 50 61
West Phoenix Generation 12 0 117

Generation sensitivities outside of the Phoenix Metro area are listed in Table 4.

Table 4
Generation Sensitivities Outside Phoenix
Generation Source 2005 2008 2012
Increase by 100 MW Load Serving Load Serving Load Serving
Capability Capability Capability
Increase (MW) Increase (MW) Increase (MW)

Sundance Generation 94 26 54
Desert Basin Generation 114 28 32
Hassayampa Area 0 0 0
Generation

Panda Gila River 0 0 11
Generation

The results indicate that the effectiveness of a generator is dependant upon the critical outage,
whether the limitation is thermal or voltage, the critical element, and the location of the generator
in respect to the direction the power is flowing through the critical element. For example, in
2005 with the critical outage being the Jojoba-Kyrene 500-kV line and the critical element being
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the Rudd-Orme 230-kV line, the generators that will allow the load-serving capability to increase
the greatest are those that inject their power to the east of the Orme substation. And, in 2008,
with the critical outage being the Agua Fria-Glendale 230-kV line and the critical element being
the West Phoenix-Lincoln Street 230-kV line, because they inject power east of Lincoln Street
the Ocotillo generators are most effective in increasing the load-serving capability. In contrast,
with the West Phoenix generators injecting power immediately upstream of the critical element,
they will be least effective in increasing the load-serving capability.
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IV. YUMA AREA

A. Description of Yuma Area

Currently the Yuma area is served from three transmission sources:

APS’ North Gila 500/69-kV substation, which is located east of Yuma. Two 69-kV
lines extend west and southwest from this substation into Yuma to serve Yuma area
load. A third 69-kV line interconnects into WAPA’s Gila substation.

WAPA’s Gila 161/69-kV station, which is also located east of Yuma. From this
station, APS has one 69-kV line into the Yuma load area and one 69-kV tie to APS’
North Gila substation.

APS’ Yucca 69-kV station, which is located on the west side of Yuma near the
Colorado River. APS’ local generation is located at this station, along with three 69-
kV lines into the load area and an interconnection to IID’s 161-kV system through
two 161/69-kV transformers. The IID 75 MW steam-generating unit is also located at
this substation.

Figure 7 shows the transmission system in 2005 and the metering points for the Yuma area load
pocket. The second North Gila 500/69-kV transformer is planned in 2005 as a result of the 2003
RMR study.

Figure 7
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The Welton-Mohawk interconnection facilities and generators, which are planned for 2006, were
modeled in the 2008 case. The interconnection facilities will consist of a 161-kV line and a third
161/69-kV transformer to WAPA’s Gila substation, along with a 161-kV line and 161/69-kV to
APS’ North Gila 69-kV substation. These facilities can be seen below in Figure 8.
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The only change in the model of the Yuma area for 2012 was the addition of the 230-kV line
from Gila Bend to the Yuma area. The specific Yuma termination for this line has not yet been
determined and for the 2012 analysis it was assumed to be interconnected to the 32™ Street
substation. This can be seen in Figure 9.
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Figure 9
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B. Yuma Area Critical Qutages

Several critical contingencies exist affecting the determination of the system import limit for the
Yuma area during the 2004-2013 time frame. For the 2004-2011 time frame, these include the
Hassayampa-N.Gila 500-kV line, the Yucca-Laguna tap 69-kV line, and the N. Gila-Gila 69-kV
line. In 2012 and beyond, the loss of the new TS8-Gila Bend 230-kV line also becomes a critical
contingency.

A loss of the Hassayampa-N.Gila 500-kV line typically overloads the Yucca 161/69-kV
transformers, while the N.Gila-Gila 69-kV outage results in overloading the N.Gila-Mittry 69-kV
line or the Mittry-Quechan 69-kV line. An outage of the Yucca-Laguna tap 69-kV line causes an
overload on the Riverside-10® Street 69-kV line. In 2012, a loss of the Gila Bend-TS8 230-kV
line causes the flows on the Mittry-Quechan 69-kV line and Yucca-Laguna tap 69-kV line to
overload.

C. Yuma Area - SIL for 2005, 2008 and 2012

With planned system additions for the Yuma area, along with some accelerated projects (see
Table 2), the SIL for the Yuma area will increase each study period. For 2005, 2008, and 2012
the SIL will be 265 MW, 292 MW and 410 MW, respectively. Results of these studies are
shown in Figures 10 through 12.

29



Load (MW)

APS RMR Analysis
2004-2013

Figure 10
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Also, the load listed along the vertical axis is the sum of the entire load within the Yuma area. In
performing this analysis, all previously planned projects were included in the model as well as
some additional projects that were added to the sub-transmission plans. Also, several previously
planned shunt capacitor banks were accelerated and several new banks were added to maximize
the capability of the transmission system by ensuring that the area was not severely voltage
limited. These projects are listed in Table 5.

Table 5
Yuma Projects

Study Case

Case Description

2005 base case

2008 base case

2012 base case

System Projects Added

Existing Foothills 69-kV, 32Mvar cap banks
Gila cap bank
Laguna cap bank
2" N.Gila 500/69-kV transformer

2005 base case 32™ Street-10™ Street 69-kV reconductor
N.Gila-Mittry 69-kV reconductor
32" Street-Ivalon 69-kV reconductor

2008 base case Gila Bend-TS8 230-kV line
TS8 cap banks
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D. Generation Sensitivities

Welton-Mohawk is a planned generating facility located east of Yuma that is scheduled for
commercial operation during 2006. The net capacity of this planned facility is 310 MW. Figures
11 and 12 show import limits for the Yuma area for 2008 and 2012 with and without the Welton
Mohawk plant modeled. For each of these years the case with Welton-Mohawk includes the
generation modeled at full output. From Figure 12 it is seen that Yuma area import increases
approximately 10 MW for each 100 MW of Welton-Mohawk generation. However, the effect of
the Welton-Mohawk on Yuma import capability is somewhat less in the 2008 timeframe, as seen
in Figure 11. With the Welton-Mohawk generation off-line, the interconnection facilities by
themselves bring no additional import capability. The remaining generation in the Yuma area is
located at or near the Yucca power plant and has equal impact on the import limit into the Yuma
area.
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V. ANALYSIS OF RMR CONDITIONS
A. Phoenix Area

1. Annual RMR Conditions

An RMR condition exists when the local load is greater than the SIL. In such cases, the RMR
condition is the amount of generation that must be located inside of the constrained load area to
meet the utility’s peak load. RMR conditions for the Phoenix area are shown in Table 6 and are
represented in the load-duration curves in Figures 13, 14, and 15.

Table 6
Phoenix RMR Conditions Without Valley Generation
(MwW)
PHOENIX
2005 2008 2012
Peak Load ‘ 11,141 12,425 14,406
Generation - ‘ - -
Reserves i - - _ _ -
Net Valley Generation - - -
Import Capability 8,617 10,511 11,103
Net Gen + Import 8,617 10,511 11,103
Must-Run Generation 2,524 1,914 3,303
Hours Load Exceeds Gen + Imp 678 338 758
Energy - GWH 550 222 805
Energy Percent of Valley Load 1.2% 0.4% 1.3%
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Figure 13

PHOENIX LOAD DURATION & RMR CONDITION (2005)
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Figure 15

PHOENIX LOAD DURATION & RMR CONDITION (2012)
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Table 6 shows that Phoenix is expected to require from 2,524 MW to 3,303 MW of local
generation resources over and above its import capability to meet peak load. These resources can
be located inside the Phoenix area constraint. For Phoenix, generation is estimated to be in a
must-run condition for between 678 to 758 hours per year. However, because RMR occurs only
at peak, the amount of associated energy is only approximately one percent of the total Phoenix
area energy requirements, as shown in Figures 13, 14, and 15 above.

2. Maximum Load Serving Capability (MLSC)

MLSC is the maximum load that can be reliably served in the load pocket. It is the import
capability plus the generation capability located inside the load pocket, minus a reserve margin
allowance for generation reliability. Based on the load forecast and SIL presented in this
analysis, and existing and planned local generation, the following MLSCs for Phoenix were
developed. The approach used also shows how much generation or transmission may be needed
to reliably meet load.
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These results along with the generation and transmission assumptions are depicted in Table 7.
As shown on this table, additional resources are not required in years 2005 and 2008, but in
2012, 519 MW of either additional transmission import capability or local generation is
necessary to serve the Phoenix area load reliably. However, the energy associated with this
capacity need is very small — 6 GWH.

Table 7
Phoenix Area Maximum Load Serving Capability
(MW)
PHOENIX
2005 2008 2012
Peak Load 11,141 12,425 14,406
Valley Generation 3,374 3,649 3,649
Required Reserves : (809) (865) (865)
Net Valley Generation 2,565 2,784 2,784
SIL 8,617 10,511 11,103
MLSC 11,182 13,295 13,887
Projected Reserves 850 1735 346
Hours Load Exceeds MLSC - - 26
Energy - GWH - - 6
Energy Percent of Valley Load 0.0% 0.0% 0.0%

3. Area Load Forecast

‘The actual peak load within the Phoenix area constraint is shown in Table 8 for 1999-2003,
along with projected peak load for 2005, 2008 and 2012. This peak load represents load growth
as well as the expanding boundaries of the Phoenix area, as discussed in Section III, part A and
shown in Figures 1, 2, and 3. Projected peak load is based on the same assumptions embodied in
APS’ total system load forecast used for budgeting and planning. This peak load is the load
measured just inside the defined Phoenix area constraint. The peak load is net of EHV
transmission losses of about 3.8 percent.
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Table 8
Phoenix and Yuma Load and Energy Forecast
(MW / GWH)
‘ , - HISTORICAL T " FORECAST
1999 2000 2001 002 2003 005 2008 2012
PHOENIX
LOAD : 7,854 8,688 9,179 9,290 9,663 11,141 12,425 14,406
ENERGY 35,232 38,711 39,654 40,426 42,140 47,833 54,310 63,037
Load Factor 51.2% 50.7% 49.3% 49.7% 49.8% 49.0% 49.8% 49.8%
APS YUMA
LOAD ‘ 270 273 296 292 321 344 380 425
ENERGY 1,197 1,262 1,330 1,332 1,394 1,517 1,663 1,869

Load Factor 50.6% 52.6% 51.2% 52.0% 49.6% 50.4% 49.8% 50.0%

The Phoenix area has historically had about a 50 percent load factor. Phoenix area APS load
forecasts were developed by estimating a multiple regression model using historic hourly load
data, weather, and number of retail customers. These historic relationships (correlations) were
used against the metro area customer forecast, and a forecast of Phoenix weather to produce the
APS Phoenix area load. The same process was followed to develop the hourly forecast load for
SRP. The SRP forecast was then added to the APS forecast to obtain a total valley load forecast.

4. Generation

There are currently three owners of generation electrically located inside the Phoenix area —
APS with 660 MW, SRP with 1,523 MW, and PWEC with 641 MW. Load serving entities (i.e.,
APS and SRP) own a combined total of 2,183 MW of local generation that is currently in
service. Table 9 shows operational data associated with each unit.
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APS owns West Phoenix CC 1-2-3, West Phoenix CT 1-2, Ocotillo ST 1-2, and Ocotilio CT 1-2.
These units collectively have a 660 MW summer rating. These units have historically operated at
capacity factors in the 3-30 percent range, and are expected to operate at lower capacity factors
for the next few years as new high-efficiency plants come on line in Arizona and the Southwest.

SRP owns the Agua Fria, Kyrene and Santan generating stations inside the Phoenix area, totaling
1,523 MW of generation. These units were mostly built in the late 1950s to the mid-1970s. The
new Kyrene CC unit went into service in 2002. SRP plans to construct another 825 MW of
combined-cycle generation at the Santan plant. For this study, it is assumed the new Santan units
will go into service in 2005 (Santan 5) and 2006 (Santan 6).

PWEC has constructed West Phoenix CC 4 (112 MW), which went into service in June 2001,
and the West Phoenix CC 5 (529 MW) unit, which came on-line in July 2003. These units
improve reliability to the Phoenix area.

5. Reserves

Reliability within a load pocket such as Phoenix must be evaluated differently than for an
unconstrained system. For example, although a 15 percent reserve margin or a largest hazard
margin may be adequate for unconstrained total system loads, it does not provide adequate
reliability to load pockets that cannot access all reserves present in the WECC interconnected
system. APS performs an analysis that considers the size, forced outage rate, and effective forced
outage rate of each unit in the load pocket to determine the probability that enough generation
will be available when needed. The required reserve values used for this study were based on a
99% reliability criteria. This criteria results in a reserve requirement for Phoenix of 809 MW in
2005. It means that at least 2565 MW (3374 MW Phx generation less 809 MW reserves) will be
available to meet load 99% of the time. This means that if the GE MAPS simulation was run for
100 simulated years, all load would be served in 99 of them. The reserve requirement will
change as resources are installed and/or retired. The reserve requirement is 865 MW once the
Santan unit 6 is in-service.

The reserve values are used in calculating the load serving capability for the Phoenix load area.
~ In addition, the loads used in this analysis are based on Phoenix experiencing average weather.
If the Phoenix area has a hot summer, the load would be higher than projected, and the gas
turbine and combined-cycle units” output would be reduced due to the hotter weather.

B. Yuma Area

1. Annual RMR Conditions

RMR conditions for the Yuma constrained area are shown in Table 10 and pictorially
represented in a load-duration curve in Figures 16, 17, and 18. Table 10 shows that APS requires
88 MW (2008) of resources over and above its transmission import capability to meet peak load
in Yuma. These resources can be APS-owned generation or non-APS owned generation located
inside the constrained area. APS is in a must-run condition for between 714 to 12 hours per year
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in Yuma and the amount of associated energy is approximately 1.0 percent of APS’ total Yuma
energy requirement.

LOAD (MW)

Table 10
Yuma RMR Conditions Without Generation
(Mw)
YUMA

2005 2008 2012

Peak Load 344 380 425

Generation - - -

Reserves - - -

Net Generation - - -

Import Capability 265 292 410

Net Gen + Import 265 292 410

Must-Run Generation 79 88 15

Hours Load Exceeds Gen + Imp 714 676 12

Energy - GWH 20 21 0

Energy Percent of Yuma Load 1.3% 1.2% 0.0%

Figure 16
YUMA LOAD DURATION & RMR CONDITION (2005)
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Figure 17
YUMA LOAD DURATION & RMR CONDITION (2008)
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YUMA LOAD DURATION & RMR CONDITION (2012)
450 AR 5. 3 At DA TS 0 b -
PEAK = 425 MW ;
315w !
X7 JOR .\ S =410 MW — — — — - _ .
LT I e e
!
K R e e
L I i TS
200 4 YUMA LOAD <
150 o ‘
12 HOURS LOAD EXCEEDS SiL
100 ~
Total Yuma Energy = 1,869 GWH
50 4
0 T T - v T . T
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

HOURS

42



APS RMR Analysis
2004-2013

2. Maximum Load Serving Capability (MLSC)

Based on the load forecast and SIL presented in this report, and the 267 MW of local generation,
the following MLSCs were developed. This approach also shows how much generation or
transmission may be needed to reliably meet load. As shown in Table 11, from 2005 to 2012
APS could serve 394 to 539 MW of load without additional resources. With a load forecast of
between 344 MW to 425 MW, this resource need can be met from non-APS owned generation
(Yucca steam and YCA units) within the load pocket. Also, when the Yucca steam and YCA
units are running, APS’ requirement for generation inside the load pocket is reduced on a one-
for-one basis.

Table 11
Yuma Area Maximum Load Serving Capability
(MW)
YUMA

2005 2008 2012
Peak Load 344 380 425
Local Generation 267 267 267 |
Required Reserves (138) (138) (138)
Net Local Generation 129 129 - 129
SIL 265 292 410
MLSC 394 421 539
Projected Reserves 188 179 252
Hours Load Exceeds MLSC - - -
Energy - GWH - - -
Energy Percent of Yuma Load 0.0% 0.0% 0.0%

3. Area Load Forecast

Table 8 shows APS’ Yuma peak load for 1999-2003, and projected peak for 2005, 2008 and
2012. Projected peak is based on the same assumptions used in APS’ total system load forecast
used for budgeting and planning. This peak is the load measured just inside the Yuma area. It is
net of EHV transmission losses of about 3.8 percent. Yuma load represents approximately 5
percent of APS’ total system load. Yuma has historically had a slightly higher load factor than
that of the Phoenix area — 52 percent compared to 50 percent. Yuma area APS load forecasts
were developed by estimating a multiple regression model using historic hourly load data,
weather, and number of retail customers. These historic relationships (correlations) were used
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against the Yuma area customer forecast, and a forecast of Yuma weather to produce the Yuma
area load.

4. Generation

APS, IID and YCA own generation inside the Yuma load pocket. These plants have a summer
capacity rating of 267 MW. Five of the six units run on natural gas while the other plant (Yucca
CT 4) runs on oil. Additional power plant data for this generation is provided in Table 12. Of
these plants, only the combustion turbines are owned by APS.

Although operated by APS, IID dispatches its steam plant to meet its load and spinning reserve
needs. YCA is a cogeneration plant that has a contract with San Diego Gas & Electric (SDG&E).
Although APS has no dispatch rights to these units, whenever the units are running they provide
internal generation in the Yuma area for purposes of using the import nomogram.

Table 12
YUMA AREA GENERATION
MINIMUM
SUMMER MINIMUM MINIMUM DOWN FUEL
OPERATOR PLANT TYPE CAPABILITY' LOAD UP TIME TIME FOR EFOR TYPE
APS Yucca GT1 GT 18 2 1 2 10% ‘10% NG
APS Yucca GT2 GT 18 2 1 2 10% 10% NG
APS Yucca GT3 GT 52 5 1 2 10% 10% NG
APS Yucca GT4 GT 51 5 1 2 10% 10% FO2
APS SUBTOTAL 139
IID Yuma Axis 1 ST 75 18 8 8 4% 6% NG
YCA Yuma Cogen 1 cc 36 14 N/A N/A 3.5% 7% NG
YCA Yuma Cogen 2 cc 17 7 N/A N/A 3.5% 7% NG
YCA SUBTOTAL 53
YUMA TOTAL ‘267
NOTES: 1) Based on WECC data as of 1/1/2003

Using a probabilistic generation analysis, the reserve margin for Yuma was calculated to be 138

MW.

5. Reserves
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VI. ECONOMIC ANALYSIS OF RMR

A. Introduction

To consider potential economic effects resulting from using local generation or arising from
RMR conditions, an economic analysis was performed using a regional dispatch model. For this
economic analysis, the production cost of meeting Phoenix loads was determined with the
existing transmission import limitations in place. Next, a second hypothetical case was built in
which the transmission import limits were removed. Comparing the two cases shows the
economic costs of the transmission constraint.

These two cases were simulated with GE MAPS and their outputs were compared to determine
the cost of transmission constraints. GE MAPS is a detailed regional production-costing model

~that includes the generation and transmission system of the entire WECC. GE MAPS dispatches
all generators on an economic basis to meet the overall WECC system load within constraints for
individual system control area’s reserve requirements and within transmission constraints. The
GE MAPS model also shows sales of economic generation to, and economic purchases from,
other utilities in the region subject to regional transmission constraints.

Much of the data used in modeling comes from public sources, however some of GE MAPS
assumptions have been developed by APS and can be found in Appendix A. The GE MAPS
database on existing generation was initially developed by several utilities in the West in the
early 1990s to evaluate the economics of interregional transmission projects. It has been
enhanced by the WECC in the mid-1990s and, like many other users of the model, APS
continues to enhance it to reflect system improvements and resources. This model includes all
new generation expected to be built in the West, including the plants under construction or in
operation near Hassayampa.

The transmission modelings in GE MAPS are based on the WECC’s bulk power flow cases, and
were updated to reflect expected system enhancements for 2005, 2008, and 2012. Transmission
modeling of Yuma was enhanced by APS to accurately model the transmission constraints in that
load pocket, based on APS’ operational experience. The transmission model is an electrical flow
model as opposed to a transport model. That means that transmission flows are subject to
physical electrical constraints as well as scheduling constraints. Electrical constraints of the
system are based on the WECC’s path rating catalog, with additional local constraints such as the
Phoenix import constraints. A description of GE MAPS (Appendix B) as well as some of its
output is provided in Appendices C and D to this report.

The following items were quantified based on the GE MAPS simulations:

e Number of hours per year the Phoenix and Yuma area transmission system is expected to
be constrained by the import limits;
Phoenix and Yuma generation capacity factors;

e Cost to serve the Phoenix system, including fuel, variable O&M, purchase power cost
and wholesale interchange sales margins; and
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e Phoenix and Yuma generation emissions.

West Phoenix CC 4 and 5 and Santan CC 5 and 6 were included in the simulation. When the
new combined cycles are operating, whether they are producing power for APS, SRP, or another
entity, they mitigate must-run conditions in the Phoenix area because the plants are electrically
located inside the Phoenix area constraint. Thus, if these units are scheduled outside the Phoenix
area, a like-amount of power can be counter-scheduled back into the Phoenix area without
affecting the transmission import limits. Due to the high efficiency of new combined cycle units,
it is anticipated that older existing generation within the Phoenix area will operate less than it has
historically. This older existing generation, however, remains particularly valuable as
inexpensive capacity reserves.

B. Phoenix

1. Phoenix Imports

Table 13 shows that under economic dispatch conditions for Phoenix area generation, Phoenix
approached its transmission import limits less than 0.5% of the hours in a year.

Table 13

IMPACT OF ELIMINATING PHOENIX IMPORT LIMITS

2. Operation of Phoenix area Generating Units

Historically the Phoenix area’s combined-cycle power plant capacity factors have ranged from
10 to 46 percent, with an average of about 24 percent. Capacity factors for steam-fired plants
ranged from 6 to 42 percent, averaging about 15 percent. Capacity factors for simple-cycle
combustion turbines ranged 0 to 22 percent, averaging about 4 percent. Historical capacity
factors are shown in Table 14 by plant type for the period 1993 to 2002.

46

Difference
With Import Limits Without Import Limits {With minus Without)
2005 2008 2012 2005 2008 2012 2005 2008 2012
Hours Limiting 18 0 14 0 0 0 18 0 14
Phx Plant Generation
(GWH) 3,330 4,808 8,164 3,323 4,808 8,163 6 0 1
Phx Plant Capacity
Factor 11.3% 15.0% 25.5% 11.3% 15.0% 25.5% 0.0% 0.0% 0.0%
Cost of Constraints ($K) : 0 0 84
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Operation of these units in 1999-2002 was higher than the historical average because the
Western Interconnection and the Phoenix area both experienced high price volatility, high load
growth, and few new generation resources had been added since the 1980s. With new higher-
efficiency power plants coming on line, as well as the presence of the new Palo Verde-Rudd 500
kV transmission line, the older Phoenix area units are expected to run at lower capacity factors.
As noted above, however, these units remain critical to maintaining Phoenix area reliability.

Even if the Phoenix area transmission import limits were totally eliminated, these older units
would still be needed to economically meet summer peak loads. Elimination of the constraints
has a minor impact on the capacity factors of all Phoenix area plants. Removing the transmission
constraint reduces local generation by less than 6 GWH per year. Table 13 summarizes the
results of the simulation analysis.

Table 14

PHOENIX AREA POWER PLANT HISTORICAL CAPACITY FACTOR
(%)

1993 1994 1995 1996 1997 1998 1999 . 2000 2001 2002

TOTAL PHOENIX

STEAM 6.6 6.3 6.5 6.7 71 100 212 265 420 14.2
COMBINED CYCLE 165 193 17.2 129 106 17.0 27.7 363 46.0 343
COMBUSTION TURBINE 0.6 0.9 04 05 1.0 1.8 26 58 219 4.2

3. Cost Impacts

An estimate of the cost of the transmission import constraints can be determined by comparing
the system cost to serve Phoenix customers with and without constraints. Costs included in the
analysis are fuel, variable O&M, purchased power and wholesale sale margin credits. The results
of this analysis showed no significant costs as a result of the constraint. See Table 13.

4. Emissions Impact

In addition to economic modeling, the GE MAPS analysis evaluated the change in plant air
emissions that would result from removing the transmission constraint. Specifically, the emission
impact to the Phoenix area from removing transmission constraints and “moving” generation
outside the Phoenix area was calculated. Four criteria pollutants are routinely tracked for power
plants: NOx, CO, VOCs and PM¢. Maricopa County is a non-attainment area for CO and PM,.
NOx and VOC:s are precursors for ozone and therefore are included.

The emissions impact from power plant emissions in the Phoenix area was estimated by using
the average emission rates of normal operation (such as starts-and-stops, short run times) of APS
Phoenix area units along with the modeled change in energy production. Emissions were also

estimated for the other non-APS Phoenix area units. Changes in emissions resulting from entirely
) 4
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eliminating the transmission import constraint into Phoenix are shown in Table 15. For
comparison purposes, total emissions in Maricopa County were estimated by Maricopa County
Environmental Services Department for 1999. Their emissions estimates include all stationary
point sources, area sources, non-road mobile sources and on-road mobile and biogenic sources.
To put the results into perspective, changes in Phoenix area power plant emissions are shown as
a percentage of total Maricopa County emissions.

Table 15
Phoenix Area Air Emissions Reduction
Pollutant Reduction’ Reduction of Phoenix Area Emissions
(tons/year) (% of total emissions from all sources)
VOC 0.0 ‘ 0.000
NO, 4.0 0.007
co 1.0 ' 0.000
PM;, 0.0 0.000°

12005 results, impact for 2008 and 2012 is negligible

*Reduction % is based on 1994 actual emissions.
Table 16 shows APS and Phoenix area emissions by type.

Table 16

PHOENIX POWER PLANT EMISSIONS (TONS)
Difference
With Import Limits Without Import Limits (With minus Without)
2005 2008 2012 2005 2008 2012 2005 2008 2012

NOx 245 339 698 241 339 696 4 0 2
Cco 68 101 187 67 101 186 1 0 1
PM4q 85 124 214 85 124 214 o 0 0
voC 31 45 79 31 45 79 0 0 0
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C. Yuma

1. Yuma Imports
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Transmission imports to the. Yuma load pocket are provided in Appendix D. Unlike the Phoenix
area, these imports do approach their limits at various times throughout the year. These plots are
included in Appendix D for the cases in which the limits were removed.

Table 17 shows that APS could approach its import limits for 336 hours per year. The energy
associated with these hours amounts to 8 GWH. During these hours, it would have been more
economical to import cheaper power either generated on APS own units outside the Yuma area

or purchased from the wholesale market if the import limits were increased.

Table 17

IMPACT OF ELIMINATING YUMA IMPORT LIMITS

With Import Limits

2005
Hours Limiting 336
Yuma_ Generation
(GWH)
APS 8
Yuma 30
Yuma Plant Capacity
Factor
APS 0.6%
Yuma 1.6%

Cost of Constraints
($K)
APS

2008

2

0.0%
1.3%

2012

0

0.1%

1.2%

Difference

Without Import Limits (With minus Without)
2005 2008 2012 2005 2008 2012
0 0 0 336 2 0

0 0 0 8 0 0

22 25 23 8 0 0
0.0% 0.0% 0.1% 0.6% 0.0% 0.0%
1.2% 1.3% 1.2% 04% 0.0% 0.0%

500 0 0

2. Operation of Yuma Units

Historically, the Yucca CTs have operated at capacity factors of between 0.5 up to 18 percent, as
shown in Table 18. On average they are in the 1 to 2 percent range.
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Table 18
YUMA POWER PLANTS HISTORICAL CAPACITY FACTOR
(%)
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
YUCCA
CT 0.3 0.6 0.4 0.4 11 1.5 14 50 234 4.0
CT2 0.4 04 0.5 0.4 12 15 1.4 69 218 4.6
CT3 1.5 14 1.0 1.4 2.8 3.6 3.5 122 220 144
CT4 0.0 0.2 0.0 0.2 0.2 0.7 0.3 48 119 0.3
Total Yucca 0.7 07 0.5 0.7 14 2.0 1.8 79 184 6.6
YUMA AXIS 184 159 153 33.3 452 454 537 413 530 438.0
TOTAL YUMA 6.7 5.9 55 M7 162 167 193 192 301 20.6

3. Cost Impacts

The GE MAPS analysis indicates that the Yuma import limit will be constraining from 336 hours
in 2005 and zero hours in 2012. The cost of this constraint in 2005 is approximately $500,000.
See Table 17. :

4. Emission Impacts

The emission impact on the Yuma area due to a potential relieving of transmission constraints
and “moving” generation outside of the Yuma area was determined by GE MAPS similarly to
the Phoenix analysis. Unlike Phoenix, however, Yuma County is a non-attainment area for PM,
only. Impacts on power plant emissions in Yuma were estimated by using average emission rates
of normal operation (such as starts-and-stops, short run times) of APS units along with the
change in energy production. Emissions were also estimated for the other non-APS units. By
entirely eliminating the import limits into Yuma, emissions produced by power plants located

inside the Yuma load pocket would change as shown in Table 19. ’

Table 19
YUMA POWER PLANT EMISSIONS (TONS)
(Includes Yucca 1-4 and Yuma Axis)
Difference
With Import Limits Without Import Limits (With minus Without)
2005 2008 2012 2005 2008 2012 2005 2008 2012

NOx 37 19 19 17 19 19 20 0 0
co 10 5 5 5 5 5 5 0 0
PM;, 2 0 0
voC 0 0 1 0 0
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VII. CONCLUSIONS

Phoenix area Conclusions

1. All Phoenix area transmission and local generation are necessary to reliably serve
Phoenix area peak load in 2005 with the local generation reserve margin just exceeding
the required reserve margin. In 2008, the local generation reserve margin significantly
exceeds the required reserve margin. However, in 2012 the reserve margin is 346 MW
which is 519 MW less than the required reserve margin of 865 MW. Although the
reserve margin deficiency is not itself related to RMR, it is a load-serving issue that
should be addressed. To mitigate this deficiency APS and SRP are presently evaluating
both transmission alternatives to increase import capability and alternatives to increase
Phoenix area generation.

2. During the summer, Phoenix area load is expected to exceed the available transmission
import capability for approximately 680 hours in 2005, 340 hours in 2008, and 760 hours
in 2012. These hours represent only approximately one percent of the annual energy
requirements for the Phoenix area.

3. From a total Phoenix load, transmission, and resources viewpoint, import limits are
expected to cause a minimal amount of local generation to be dispatched out of economic
dispatch order in 2005 and 2012, and no impact in 2008.

4. The estimated annual economic cost of Phoenix area RMR generation is negligible,
therefore advancement of transmission projects to increase import capability are presently
not cost justified.

5. Removing the transmission constraint could reduce total Phoenix area air emissions by
the following annual amount for 2005. There is a minimal impact for years 2008 and
2012 due to the increased import capabilities and resources resulting in fewer hours of
operating local generation.

Table C1
Phoenix area Air Emissions Reduction
Pollutant Reduction’ Reduction of Phoenix Area Emissions
(tons/year) (% of total emissions from all sources)
vVOC 0.0 0.000
NO, 4.0 0.007
CO 1.0 0.000
PM;q 0.0 0.000

12005 results, impact for 2008 and 2012 is negligible
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Removing the import restriction into the Phoenix area has no impact on local generation
capacity factor. The capacity factor ranges from approximately 11% in 2005 to 26% in
2012.

Yuma Area Conclusions

7.

10.

11.

All existing Yuma area transmission and generation resources are necessary to reliably
serve the Yuma area load.

The Yuma area load is expected to exceed the available transmission import capability
for 714 hours in 2005, 676 hours in 2008 and 12 hours in 2012 although the amount of
total load in the Yuma area is approximately 350-425 MW.

From a total Yuma load, transmission, and resources viewpoint, the import constraint
could cause APS Yuma generation to be dispatched out of economic dispatch order for
336 hours in 2005, 2 hours in 2008, and 0 hours in 2012.

The estimated annual economic cost of Yuma area generation required to run out of
economic dispatch order is relatively small, therefore advancement of transmission
projects to increase import capability are presently not cost justified.

Removing the transmission constraint could reduce total Yuma area air emissions by the
following annual amount for 2005. There is a minimal impact for years 2008 and 2012
due to the increased import capabilities resulting in fewer hours of operating local
generation.

Table C2
Yuma Area Air Emissions Reduction
Pollutant Reduction’ Reduction of Yuma Area Emissions
(tons/year) (% of total emissions from all sources)

vOC 1 0 Unavailable
NO, 20 ' 4 Unavailable
CO 5 Unavailable

PMjq 1.0 0.001

12005 results, impact for 2008 and 2012 is negligible

12.

Removing the import restriction into the Yuma area could reduce the APS Yuma
generation capacity factor from 1.6 percent to 1.2 percent in 2005.
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Regional Production Cost Modeling Assumptions

Regional load forecasts were based on the WECC’s Estimated Loads and Resources report dated
April, 2003.

Hydro modeling assumed average hydro conditions.

Generation additions were based on the WECC’s Estimated Loads and Resources report dated
April, 2003. The following amounts of new generation were added in the Arizona-New Mexico-
Southern Nevada region: '

2003-2005 8,300 MW

2006-2008 2,100 MW

2009-2012 600 MW

Generatidn retirements included Mohave 1&2 in 2006 in the AZ-NM-S Nev subregion, and a
few more in the California subregion.

Generation Units Operational Characteristics (Average Values — AZ-NM-S Nev)

Fuel Type | Technology | Size Install Heat Rate YOM EFOR %
MW Date Btw/kWh | $MWH
Gas/Oil Steam 12,000 2.0 6%
Gas SC <100 | Pre 2000 14,000 4.1 10%
Gas SC >100 | Post 2000 10,500 4.1 5%
Gas CC <100 | Pre 2000 8,700 2.0 5%.
Gas CC 500 | Post 2000 7,000 3.0 5%
Coal Steam <500 ' 11,200 . 1.4 7%
Coal Steam >500 10,000 14 9%

Natural gas price forecast was based on the average of several industry forecasts, delivered to

Arizona.

2005 — 4.73 $/MMBtu
2008 — 4.35 $/MMBtu
2012 — 4.93 $/MMBtu
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