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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

TEN-YEAR PLAN

GENERAL INFORMATION

This Ten-Year Plan is submitted to the Arizona Corporation Commission (“Commission”) to
satisfy the requirements of section 40-360.02 of the Arizona Revised Statutes (“A.R.S.”),
relating to power plant and transmission line siting requirements. It outlines the plans of
Southwest Transmission Cooperative, Inc. (“SWTC”) to install electric facilities required to meet

anticipated system growth of its Distribution Cooperative Members (Member).

This report contains transmission projects that SWTC anticipates may be constructed over the
next ten-year period. As noted in A.R.S. section 40-360.02.F, the plans contained in this report
are tentative information only and are subject to change at any time at the discretion of SWTC.
SWTC anticipates that any changes to this plan will likely be due to changes in load forecasts,
environmental constraints, and/or regulatory and legal developments. Changes of any
significance that occur prior to the next Ten-Year Plan filing, will be discussed with the

Commission Staff.

The report is divided into three sections, as outlined in the Table of Contents on page 2. Section
I describes planned transmission lines SWTC may construct over the ten-year plan period, whose
nominal rating is equal to or greater than one hundred fifteen thousand volts (115 kV). Section II
contains SWTC’s internal planning criteria and facility ratings, pursuant to Commission
Decision #63876, dated July 25, 2001. Section 1II is a Technical Study Report of the planned
transmission projects contained in Section I, to satisfy the requirements of paragraph C.7 of

A.R.S. Section 40-360.02.

The planned transmission lines that are listed in Section I are needed to maintain system
reliability and to serve load in the load areas of the SWTC Member Distribution Cooperatives.
Due to the proximity of the new lines to the Member load being served, studies conducted show

little impact to the overall interconnected system.




REGIONAL PLANNING

SWTC continues to participate in Regional Planning efforts in the State by involvement in the
Southwest Area Transmission (“SWAT”) Planning Group. SWTC is involved in the following
subcommittees of SWAT: the Central Arizona Transmission EHV (“CATS-EHV”), Central
Arizona Transmission HV (“CATS-HV”), Colorado River Transmission Subcommittee
(“CRT”), Arizona-New Mexico EHV Subcommittee (“AZNM”), and the Southeast Arizona
Transmission Study (SATS). In addition, SWTC is monitoring the efforts of the newly formed
Transmission Expansion Planning Policy Committee of the Western Electricity Coordination

Council (WECC), and the Southwest Expansion Planning Group (STEP).

SWTC is also an active participant in the WestConnect subregional planning process as one of
the thirteen signatories to the WestConnect Project Agreement for Subregional Transmission
Planning. SWTC participated in the WestConnect Planning Workshop held on October 31, 2007
and November 1, 2007 and presented its Ten-Year Transmission Plan for submittal to the
WestConnect Ten-Year Transmission Plan which was approved at the January 17" WestConnect

Annual Planning Meeting.

The following is a brief description of the projects that SWTC either is a participant in, or is
evaluating interest in, through the Regional Planning Process, that are contemplated for

completion during this Ten-Year Plan Filing (2008-2017) timeframe:

Hassayampa to Pinal West

A CEC (Case No. 124) for this project was granted in May 2004 and is for two parallel single
circuit 500 kV transmission lines from Hassayampa (Palo Verde hub) to a new Pinal West
Substation, which will loop in the Westwing — South 345 kV line, which has an anticipated in-
service date of 2008. SWTC is a joint participant in the project and Salt River Project (SRP) is

the project manager.




Pinal West to Southeast Valley/Browning

A CEC (Case No. 126) for this project was issued in August 2005, with an amendment to the
CEP approved in November 2005, for construction of a 500 kV line from Pinal West to
Browning, with the segment from Santa Rosa to the proposed Pinal South Substation being
proposed as a double-circuit 500/230 kV line, as is a segment of the Pinal South to the Southeast
Valley Substation line. SWTC is a participant in the 500 kV segment from Pinal West to Pinal
South. SRP is the project manager for this project, which has an anticipated in-service date of

2011.

Pinal South to Tortolita

This project contemplates construction of a 500 kV line from the proposed Pinal South
Substation to the TEP Tortolita Substation. SWTC is evaluating possible participation in this
project. TEP will be the project manager for this project, which has an anticipated in-service

date of 2011.

Tortolita to Vail

This project contemplates construction of a 345 kV line from Tortolita Substation to Vail
Substation with a routing through East Loop Substation. SWTC is evaluating possible
participation in this project. TEP will be the project manager for this project, which has an

anticipated in-service date of 2014.
Other projects
In addition to the above projects that SWTC is evaluating possible participation in, SWTC is also

evaluating the following projects whose in-service dates have not yet been established and are

currently under review at TEP:

1) Tortolita to Winchester 500 kV line




2) Winchester to Vail 2" 345 kV line

3) Vail Substation to South Substation 2™ 345 kV line
4) Tortolita to South Substation 345 kV line

5) Westwing to South Substation 2™ 345 kV line

CHANGES FROM 2007 TEN-YEAR PLAN FILING

SWTC notes only minor changes in this Ten-Year Plan Filing over its Ten-Year Plan Filing

dated January 30, 2007. The changes are noted below:

Saddlebrooke Ranch Substation Project. Now in-service.

Hackberry 230/69 kV Substation. Now in-service.

Saguaro to Naviska 115 kV line. The Saguaro to Naviska 115 kV line will be constructed in
connection with the Naviska to Thornydale 115 kV line. This will be a joint project with TEP
and the Central Arizona Project. The in-service date for this project has changed from 2008 to
2009.

Apache to Hayden 115 kV Line to Redington Switchyard. Name for this project has been
changed to Apache/Hayden to San Manuel 115 kV Line. This represents a slight change from
the last filing and reflects the loop-in of the Apache to Hayden 115 kV line into the APS San
Manuel Substation. Redington Switchyard with a short 115 kV jumper to the San Manuel

Substation is no longer being considered.

Marana 115 kV Line Project. The Marana Tap to Marana 115 kV Line Upgrade replaces this
project. The proposed loop-in to Marana Substation has changed to an upgrade of the Marana
Tap to Marana 115 kV line. The in-service date has changed from 2009 to 2012.

Valencia to CAP Black Mountain 115 kV Line. The in-service date for this project has
changed from 2011 to 2009.




Valencia to San Joaquin 115 kV Line. This project is no longer being considered.

Sandario to San Joaquin 115 kV Line. This project is no longer being considered.

Naviska to Thornydale 115 kV Line. The in-service date for this project has changed from
2009 to 2010.

Thornydale to Picture Rocks 115 kV Line and Picture Rocks to CAP Twin Peaks 115 kV
Line. These projects are replaced by the Thornydale to Rattlesnake 115 kV Line Project and the
in-service date has changed from 2012 to 2010.

Sandario to CAP Brawley 115 kV Line. Name for this project has been changed to CAP 115
kV Line Loop-in to SWTC Sandario. The in-service date has changed from 2012 to 2009.

New Tucson 230/24.9 kV Substation. This project was removed. Due to the final location of

~ this substation, no new transmission will be built.

New Tucson Loop-in of Pantano to Sahuarita 230 kV Line. This project was removed. Due

to the final location of this substation, no new transmission will be built

Marana to Avra Valley 115 kV Line Upgrade. The in-service date has changed from 2015 to
2010.

Sloan 230/69 kV Substation. This project was removed. Due to the final location of this

substation, no new transmission will be built.

Sloan to Huachuca 230 kV Line. This is a new project replacing both the Pantano to Kartchner
115 kV line upgrade and Kartchner to San Rafael 230 kV line projects.

Pinal West 500/345 kV Project. This is a new project.




Western 115 kV Line Loop-in to Pantano. This is a new project.

Pinal South to Tortolita S00 kV Line. This is a new project.

Avra Valley to Sandario Tap 115 kV Line Upgrade. This is a new project.

Sandario Tap to Three Points 115 kV Line Upgrade. This is a new project.

CS1 to Three Points 115 kV Line. This is a new project.

CS1 to Bicknell 230 kV Line. This is a new project.




SECTION I

SWTC PLANNED TRANSMISSION LINES
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size
a) Voltage
b) Capacity
C) Point of Origin
d) Point of Termination
€) Length
Routing
Purpose
Date
a) Construction Start

b) In-Service Date

Is Certificate Necessary?

11

Apache/Hayden to San Manuel 115 kV line

115kV

123 MVA

Apache/Hayden 115 kV line near San
Manuel

Sec. 19 T9S RI18E

APS San Manuel Substation
Sec. 29 T9S RI17E

Approximately 4.5 miles

Apache/Hayden 115 kV line, heading
generally West then Southwest to San
Manuel Substation

To provide system reliability, increased
transfer capability and voltage support for

the SWTC system and to provide for
anticipated Member load growth

2008
December 2008

Yes




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size

¢)

Routing

Purpose

Date

a)
b)

Voltage

Capacity

Point of Origin

Point of Termination

Length

Construction Start

In-Service Date

Is Certificate Necessary?

12

Western 115 kV Line Loop-in to Pantano

115kV

To be determined

Western’s Adams Tap to Nogales Tap 115
kV line near Pantano

Sec. 11, Sec. 12 T17S R17E

Pantano Substation
Sec. 11, Sec. 12 T17S R17E

Approximately 0.2 miles

Western’s Adams Tap to Nogales Tap 115
kV line heading South to Pantano Substation
To provide for increased reliability to the
SWTC and Western transmission systems in
the area, allowing for the ability to take

various segments of both systems out of
service for maintenance purposes

2008

March 2009

No



SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size
a) Voltage
b) Capacity

c) Point of Origin

d) Point of Termination
e) Length

Routing

Purpose

Date
a) Construction Start

b) In-Service Date

Is Certificate Necessary?

13

Saguaro to Naviska 115 kV line

115kV
219 MVA

Saguaro Substation
Sec. 14 T10S R10E

Future Naviska Substation
Sec. 5 T11S R11E

Approximately 3.2 miles

Southeast of the APS Saguaro Substation to
Naviska Substation paralleling existing
transmission lines in the area

To provide for increased reliability to the
existing SWTC 115 kV system and provide

for anticipated SWTC Member System load
growth

2008

April 2009

Yes




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size

e)

Routing

Purpose

Date

a)

b)

Voltage
Capacity

Point of Origin

Point of Termination

Length

Construction Start

In-Service Date

Is Certificate Necessary?

14

Valencia to CAP Black Mountain 115 kV
line

115kV
219 MVA

Valencia Substation
Sec. 17 T15S R12E

CAP Black Mountain 115 kV line, 2 miles
South of Black Mountain Substation
Sec. 11 T15S RI12E

Approximately 2.6 miles

Directly East of the Valencia Substation to
the turning structure of the 115 kV CAP line
that heads directly North 2 miles to the CAP
Black Mountain Substation

To provide for increased reliability to the
existing SWTC 115 kV system and provide

for anticipated SWTC Member System load
growth

2008

May 2009

Yes




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation CAP 115 kV Line Loop-in to SWTC
Sandario
Size
a) Voltage 115kV
b) Capacity 219 MVA
c) Point of Origin CAP Sandario to Brawley 115 kV line near

SWTC Sandario Substation
Sec. 33 T13S RI11E

d) Point of Termination Sandario Substation
Sec. 32 T13S RI1E

e) Length Approximately 0.6 miles

Routing CAP Sandario to Brawley 115 kV line near
Sandario Substation, heading Southwest into
the Sandario Substation

Purpose To provide for increased reliability to the
existing SWTC 115 kV system and provide
for anticipated SWTC Member System load

growth
! Date
a) Construction Start 2009
b) In-Service Date December 2009
Is Certificate Necessary? No

15




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Marana to Avra Valley 115 kV Line
Upgrade
Size
a) Voltage 115kV
b) Capacity 219 MVA
) Point of Origin Marana Substation

Sec.26 T11S RIOE

d) Point of Termination Avra Valley Substation
Sec. 11 T13S RI10E

€) Length Approximately 8.75 miles
Routing Marana Substation, South to Avra Valley
Substation, following the existing Marana to
Avra Valley ROW
Purpose To provide for increased reliability to the

existing SWTC 115 kV system and provide
for anticipated SWTC Member System load

| growth
Date
a) Construction Start 2009
b) In-Service Date April 2010
Is Certificate Necessary? Yes

16




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Naviska to Thornydale 115 kV Line
Size

a) Voltage 115kV

b) Capacity 219 MVA

c) Point of Origin Future Naviska Substation

Sec.5 T11S RI11E

d) Point of Termination Thornydale Substation
Sec. 33 T11S RI12E

€) Length Approximately 7.0 miles
Routing Southeast from Naviska Substation to
Thornydale Substation
Purpose To provide for increased reliability to the

existing SWTC 115 kV system and provide
for anticipated SWTC Member System load

growth
Date
a) Construction Start 2010
b) In-Service Date December 2010
Is Certificate Necessary? Yes

17




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Thornydale to Rattlesnake 115 kV Line
Size

a) Voltage 115kV

b) Capacity 219 MVA

) Point of Origin Thornydale Substation

Sec. 33 T11S R12E

d) Point of Termination Rattlesnake Substation
Sec. 14 T12S RI11E

e) Length Approximately 19.0 miles
Routing Southwest from Thornydale Substation to
Rattlesnake Substation
Purpose To provide for increased reliability to the

existing SWTC 115 kV system and provide
for anticipated SWTC Member System load

growth
Date
a) Construction Start 2010
b) In-Service Date December 2010
Is Certificate Necessary? Yes

18




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size

€)

Routing

Purpose

Date

a)

b)

Voltage
Capacity

Point of Origin

Point of Termination

Length

Construction Start

In-Service Date

Is Certificate Necessary?

19

Avra Valley to Sandario Tap 115 kV Line
Upgrade

115kV
219 MVA

Avra Valley Substation
Sec. 11 T13S RI0OE

Sandario Tap
Sec. 23 T13S RI10E

Approximately 2.8 miles

Avra Valley Substation, South to the
Sandario Tap turning structure, following
the existing Avra Valley to Sandario Tap
ROW

To provide for increased reliability to the
existing SWTC 115 kV system and provide

for anticipated SWTC Member System load
growth

2011

2011

Yes




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Sandario Tap to Three Points 115 kV Line
Upgrade
Size
a) Voltage 115kV
b) Capacity 219 MVA
c) Point of Origin Sandario Tap

Sec. 23 T13S RI10E

d) Point of Termination Three Points Substation
Sec. 25 T15S R10E

e) Length Approximately 13.71 miles

Routing Sandario Tap turning structure, South to the
existing Three Points Substation, following
the existing Sandario Tap to Three Points
ROW

Purpose To provide for increased reliability to the
existing SWTC 115 kV system and provide
for anticipated SWTC Member System load

growth
Date
a) Construction Start 2011
| b) In-Service Date 2011
|
Is Certificate Necessary? Yes

20




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size
a) Voltage
b) Capacity
c) Point of Origin
e) Point of Termination
1) Length
Routing
Purpose
Date
a) Construction Start

b) In-Service Date

Is Certificate Necessary?

21

Hassayampa to Pinal West

500kV

1200 MVA

Hassayampa Switchyard
Sec. 15 T1S R6W

Pinal West Substation
Sec. 18 T5S R5E
Approximately 52.0 miles

South and East of the Hassayampa
Switchyard along the existing Palo Verde-
Kyrene 500 kV line to a point where the gas
pipeline splits from the transmission line,
then generally along the pipeline (except in
the Maricopa County Mobile Planning Area)
to the new Pinal West Substation

Identified by SWAT as necessary to
accommodate load growth and access to
energy sources in the central AZ area. The
project provides for increased transfer
capability to SWTC loads in Southeast
Arizona

2006
2008

Yes. The Commission in Case 124 issued a
Certificate of Environmental Compatibility
(Decision No. 67012) on May 24, 2004.
SWTC is a participant; SRP is the project
manager



SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

| Line Designation
|

Size
a) Voltage
b) Capacity
) Point of Origin
€) Point of Termination
f) Length
Routing
Purpose
Date
a) Construction Start

b) In-Service Date

Is Certificate Necessary?

22

PLANNED TRANSMISSION FACILITIES

Pinal West to Santa Rosa

500 kV

1200 MVA

Pinal West Substation
Sec. 18 T5S R2E

Santa Rosa Substation
Sec. 30 T5S R4E
Approximately 14.5 miles

South and East from the Pinal West
substation to approximately Teel Road, then
East to the Santa Rosa substation

Identified by SWAT as necessary to
accommodate load growth and access to
energy sources in the central AZ area. The
project provides for increased transfer
capability to SWTC loads in Southeast
Arizona

2006
2011

Yes. The Commission in Case 126 issued a
Certificate of Environmental Compatibility
(Decision No. 68093) on August 25, 2005.
SWTC is a participant; SRP is the project
manager




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Santa Rosa to Pinal South
Size
a) Voltage 500 kV
b) Capacity 1200 MVA
) Point of Origin Santa Rosa Substation
Sec. 30 T5S R4E
€) Point of Termination Pinal South Substation
Sec. 6 T7S R8E
f) Length Approximately 0.0 miles
Routing From Santa Rosa Easterly to approximately

the Santa Rosa Wash, then generally South
to approximately a half mile North of I-8
where it turns East and then Easterly to
about the location of the ED2 substation and
continuing East to the UPRR to where it
turns North.

Purpose Identified by SWAT as necessary to
accommodate load growth and access to
energy sources in the central AZ area. The
project provides for increased transfer
capability to SWTC loads in Southeast
Arizona

a) Construction Start 2006

b) In-Service Date 2011

Is Certificate Necessary? Yes. The Commission in Case 126 issued a
Certificate of Environmental Compatibility
(Decision No. 68093) on August 25, 2005.
SWTC is a participant; SRP is the project
manager




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size
a) Voltage
b) Capacity
c) Point of Origin
d) Point of Termination
€) Length
Routing
Purpose
Date
a) Construction Start
b) In-Service Date

Is Certificate Necessary?

24

Pinal West 500/345 kV Project

500/345 kV
672 MVA, 500/345 kV Transformer Rating

Hassayampa 500kV  Sec. 15, T1S, R6W
Westwing 345 kV  Sec. 12, T4N, R1W

Pinal West 500 kV  Sec. 18, T5S, R2E
South 345kV  Sec. 36, T16S, R13E

52.0 miles

Hassayampa 500 kV Station Southeast along
the Northern edge of the Sonoran Desert
National Monument to the Pinal West
500/345 kV station

Identified by TEP as necessary to increase
TEP System Load Serving Capability from
remote resources. The project provides for
increased transfer capability to SWTC loads
in Southeast Arizona

2007

2008

Complete - SWTC is a participant; SRP is
the project manager




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Pinal South to Tortolita 500 kV Line
Size

a) Voltage 500 kV

b) Capacity 1732 MVA

c) Point of Origin Pinal South Substation

Sec. 6 T7S R8E

€) Point of Termination Tortolita Substation
Sec. 6 T7S R8E

f) Length Approximately 38.0 miles

Routing From Pinal South Substation to Tortolita
Substation following the CAP facilities

Purpose Identified by TEP as necessary to increase
TEP System Load Serving Capability from
removed resources. The project provides for
increased transfer capability to SWTC loads

in Southeast AZ
Date
a) Construction Start 2009
b) In-Service Date 2011
Is Certificate Necessary? Yes. RFP for Siting Study in progress, not

released for bids. SWTC is a participant;
TEP is the project manager

25




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size

©)

Routing

Purpose

Date

a)
b)

Voltage
Capacity

Point of Origin

Point of Termination

Length

Construction Start

In-Service Date

Is Certificate Necessary?

26

Marana Tap to Marana 115 kV Line
Upgrade

115kV
219 MVA

Marana Tap
Sec.26 T11S RIOE

Marana Substation
Sec.26 T11S RI10E

Approximately 0.2 miles

Western’s Marana Tap, West to the SWTC
Marana Substation

To provide for increased reliability to the
existing SWTC 115 kV system and provide
for anticipated SWTC Member System load
growth

2012

2012

No




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size
a) Voltage
b) Capacity
c) Point of Origin
d) Point of Termination
€) Length
Routing
Purpose
Date
a) Construction Start
b) In-Service Date

Is Certificate Necessary?

27

CS1 to Three Points 115 kV Line

115kV
219 MVA

Future CS1 Substation
Sec.26 T15S R10E

Three Points Substation
Sec. 25 T15S RI10OE

Approximately 0.5 miles

CS1 Substation, directly West % mile to the
SWTC Three Points Substation

To provide for increased reliability and
transfer capability to the existing SWTC 115
kV system and provide for anticipated
SWTC Member System load growth

2013

2013

Yes




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size
a) Voltage
b) Capacity
c) Point of Origin
d) Point of Termination
€) Length
Routing
Purpose
Date
a) Construction Start
| b) In-Service Date
|
Is Certificate Necessary?

28

CS1 to Bicknell 230 kV Line

230kV
438 MVA

Future CS1 Substation
Sec. 26 T15S RI10OE

Bicknell Substation
Sec.30 T17S R13E

Approximately 21.0 miles

CS1 Substation, South then East then
generally South and Southeast to the SWTC
Bicknell Substation

To provide for increased reliability and
transfer capability to the existing SWTC 115
kV system and provide for anticipated
SWTC Member System load growth

2013

2013

Yes




SOUTHWEST TRANSMISSION COOPERATIVE, INC.
10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Upgrade of Apache to Butterfield 230 kV
Line
Size
a) Voltage 230 kV
b) Capacity TBD
c) Point of Origin Apache Substation

Sec. 10 T16S R24E

d) Point of Termination Butterfield Substation
Sec. 31 T16S R22E

€) Length Approximately 16.0 miles
Routing Same R.O.W. as existing Apache to
Butterfield 230 kV line
Purpose To mitigate various thermal overloads

and/or voltage criteria violations due to N-1
outages on the 230 kV system and to
provide for anticipated load growth in
SWTC’s Southern Area.

Date
a) Construction Start TBD
b) In-Service Date TBD
Is Certificate Necessary? Yes

29




SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation

Size
a) Voltage
b) Capacity
) Point of Origin
d) Point of Termination
€) Length
Routing
Purpose
Date

a) Construction Start

b) In-Service Date

Is Certificate Necessary?

30

Sloan to Huachuca 230 kV Line

230kV
TBD

Future Sloan Substation
Sec. 29 T16S R20E

Huachuca Substation
Sec. 13 T20S R20E

Approximately 24.0 miles

Sloan Substation, generally South to the
Huachuca City Area

To provide an additional delivery point for
SSVEC in order to reliably serve SSVEC
loads under N-1 outage conditions

TBD

TBD

Yes



SECTION 11
SOUTHWEST TRANSMISSION COOPERATIVE, INC.

INTERNAL PLANNING CRITERIA AND FACILITY RATINGS
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The following represents the internal planning criteria of Southwest Transmission Cooperative,
Inc. (“SWTC”) and also identifies the assumptions and methodologies used by SWTC to
determine electrical facility ratings. This criteria is published in the FERC FORM #715 Filing
that is made annually by the Western Electricity Coordinating Council (“WECC”) for its
members.

The assumptions used below represent criteria that SWTC has used for a number of years, to
meet requirements of the North American Electric Reliability Council (“NERC”), the Federal
Energy Regulatory Commission (“FERC”) and the WECC.

1) Nominal Operating Limit

» Transmission lines should not be loaded greater than 100% of the thermal rating of the
conductors.

> Transformers, circuit breakers, current transformers, and other equipment should not be
loaded above their continuous nameplate rating.

» Transmission system voltages should not fall below 0.95 per unit (p.u.) of nominal rating
nor rise above 1.05 p.u. of nominal rating.

2) Emergency Operating Limit

» Transmission lines should not be loaded greater than 110% of the thermal rating of the
conductors.

» Transformers, circuit breakers, current transformers, and other equipment should not be
loaded above their continuous nameplate rating.

» Transmission system voltages should not fall below 0.90 p.u. of nominal rating nor rise
above 1.10 p.u. of nominal rating.

3) Transformer Loading Criteria

For study purposes, transformers are generally considered in nominal operating conditions at
the maximum of their 55°C rise; and represented at the maximum of their 65°C rise under
emergency operating conditions.

4) Conductor Loading Criteria

Ampacities for the bulk of SWTC’s transmission lines have been developed, using the House
and Tuttle formula for Aluminum Conductor Steel Reinforced (ACSR) overhead conductors

as developed by the Western Area Power Administration (Power System Bulletin 510, dated

January 14, 1992).
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The Conductor type and Ampacities are listed below at 75 degrees Celsius conductor
operating temperature, 2 foot per second wind velocity and 40 degrees Celsius ambient air
temperature:

Type Amps
#2 CU 240
#4 ACSR 120
1/0 ACSR 240
3/0 ACSR 310
4/0 ACSR 360
266.8 ACSR 380
336.4 ACSR 500
477 ACSR 620
795 ACSR 840
954 ACSR 920

1272 ACSR 1100
2-954 ACSR 1370

5) The following table summarizes the conditions establishing limits for SWTC.

Circuit Feature Nominal Limit Emergency Limit
Power Circuit Breaker 100% rating 100% rating
Bushing CT 100% connection 100% connection
Wound CT 100% thermal 100% thermal rating
Switches 100% rating 100% rating
Conductor 100% thermal rating 110% thermal rating
Regulator 100% rating 100% rating
Transformer 100% ratipg @ 55°C 100% ratipg @ 65°C
rise rise
Reactor 100% rating 100% rating
Relay Setting 80% of setting 80% of setting

6) Table 1 below describes the electrical load limits of SWTC’s facilities under nominal and
emergency conditions. The methodology for determining the path was to pass through the

from-bus and stop just before the to-bus. Transformers, jumpers, and other equipment were

considered when determining the limiting element for the from-bus only.
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Table 1: Load Limits

Station A StationB | Voltage| Nominal Limit | Emergency Limit | Nominal Limit | Emergency Limit | Limiting
From To KV Amps Amps MVA MVA Equipment
BICKNELL VAL 345 251 323 150 193 Transformer
VAIL  BICKNELL & 345 1370 1507 819 %01 Conductor
GREEN-SW  GREENLEE = 345 586 698 350 417 Transformer
GREENLEE  GREEN-SW | 345 1370 1507 819 901 Conductor
APACHE  BUTERFLD 230 840 924 335 368 " Conductor
BUTERFLD -~ APACHE & 230 840 924 335 368 Conductor
APACHE ~ REDTAIL 230 1100 1210 438 482 ~ Conductor
REDTAIL  APACHE 230 1100 1210 438 482 Conductor |
BUTERFLD  PANTANO 230 840 924 335 368 " Conductor
PANTANO BUTERFLD 230 251 281 100 110 ' Transformer
BUTERFLD  SANRAF 230 920 1012 367 403 Conductor
MORENCI  GREEN-SW 230 1100 1210 438 482 Conductor
GREEN-SW = MORENCI 230 251 323 150 193  Transformer
DOSCONDO = MORENCI 230 1100 1210 438 482 " Conductor
MORENCI DOSCONDO 230 1100 1210 438 482 "' Conductor
MORENCI ~ PD-MORNC 230 920 1012 367 403 Conductor
PD-MORNC MORENCI 230 753 843 300 336 Transformer
PANTANO SAHUARITA 230 251 281 100 110 Transformer
SAHUARITA PANTANO 230 840 924 335 368 Conductor
SAHUARITA BICKNELL 230 840 924 335 368 Conductor
BICKNELL SAHUARITA = 230 251 323 150 193 Transformer
REDTAIL DOSCONDO 230 1100 1210 438 482 Conductor
DOSCONDO REDTAIL 230 1100 1210 438 482 Conductor
DAVIS RIVIERA 230 1100 1210 438 482 Conductor
APACHE  WINCHSTR 230 1100 1210 438 482 Conductor
WINCHSTR ~ APACHE 230 702 773 420 462 Transformer
APACHE  HAYDENAZ 115 620 682 123 136 Conductor
HAYDENAZ  APACHE 115 620 682 123 136 Conductor
AVRA MARANA 115 360 396 72 79 Conductor
MARANA AVRA 115 360 396 72 79 Conductor
BICKNELL  THREEPNT 115 251 281 100 112 Transformer
THREEPNT  BICKNELL 115 620 682 123 136 Conductor
BICKNELL  MILLSITE 115 251 281 100 112 " Transformer
MILLSITE  BICKNELL . 115 620 682 123 136 Conductor
BICKNELL =~ OXIDEPLT | 115 251 281 100 2 "~ Transformer
OXIDEPLT  BICKNELL | 115 620 682 123 136 " Conductor
' MARANA  MARANATP | 115 500 550 100 110 Jumpers
MARANATP MARANA | 115 500 550 100 110 Jumpers
PANTANO KARTCHNR 115 251 281 100 112 Transformer
AVRA SANDARIO 115 360 396 72 79 Conductor
SANDARIO AVRA 115 360 396 72 79 Conductor
THREEPNT ~ SANDARIO 115 360 396 72 79 Conductor
SANDARIO THREEPNT 115 : 360 396 72 79 Conductor
THREEPNT _ VALENCIA 115 620 682 123 136 Conductor
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.
TEN-YEAR PLAN
2008 — 2017
TECHNICAL STUDY REPORT

INTRODUCTION

This technical report is submitted to the Arizona Corporation Commission (“Commission’)
pursuant to the Arizona Revised Statutes (“ARS”) §40-360.02 9C.7, and Decision No. 63876,
dated July 25, 2001, regarding the Biennial Transmission Assessment prepared by Commission
Utilities Division Staff.

Power flow analyses performed for this report looked at N-0 conditions for each year from 2008
to 2017 and N-1 conditions were looked at for the year 2017. This provided an excellent
snapshot of the problems that will be encountered with the most recent forecasted loads used in
this Ten-Year Plan Filing. The analyses showed that under a variety of N-1 conditions, the
system performed with no violations of SWTC’s internal criteria.

The last stability analyses completed by SWTC were included in the SWTC 2002 Ten-Year Plan
Filing for the Winchester Project. These studies were performed on the system using summer of
2004 conditions, which was reported in the 2002 SWTC Ten-Year Plan filing to the
Commission. Stability studies for the expanded systems of 2008 and later have not been
performed.

POWER FLOW ANALYSIS

Power flow studies were performed using General Electric’s Positive Sequence Load Flow
(“PSLF”) program. Power flow cases were created for the years 2008-2017 of the study plan
using the latest base cases from the Western Electricity Coordinating Council (“WECC”). The
base cases from WECC were updated with the latest load projections of SWTC, as noted above,
and other entities participating in the Southwest Area Transmission (“SWAT”) Planning Group.
Representations of the sub-transmission systems of SWTC’s member-owners were added to the
cases as necessary. Base case and single contingency conditions were evaluated using PSLF to
determine system impacts and timing of transmission facilities needed to mitigate those system
impacts.

Numerous outage simulations were performed for the years 2016 and 2017, of the study period.
The analyses looked at the impact of the most recent projected member system load growth to
the interconnected transmission system. The analyses determined where facilities would be
placed to most economically serve this projected member system load. As a result of these
studies, SWTC will be assured of maintaining reliability and quality of service for its
interconnected transmission system and for the customers of its member-owners.
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For the years 2011-2017 the loss of the Apache to Redtail 230 kV line showed an overload on
the Greenlee 345/230 kV transformer. The overload of the Greenlee transformer was able to be
resolved through the Phelps Dodge Mine local remedial action (drop load) set in place with
SWTC.

SWTC’s existing and proposed transmission system maps are included in Appendix A, which
starts on page 42. Power flow one-line diagrams are included in Appendix B, which starts on
page 45. The power flow diagrams show the entire SWTC system for all years of the Ten-Year
Plan.

FULFILLMENT OF BTA REQUIREMENT

With the filing of this Ten-Year Plan, SWTC complies with the recommendation in the
Commission’s Fourth Biennial Transmission Assessment for 2006 — 2015 to resolve certain N-1
contingency violations identified in its 2015 planning studies.

The Southeast Arizona Transmission Study (SATS) group was formed to coordinate the
transmission planning activities of all entities in southeastern Arizona. A sub-regional group of
SATS was formed to address the specific transmission issues in the Cochise County region.
Arizona Public Service Company (APS), Southwest Transmission Cooperative, Inc. (SWTC),
Sulphur Springs Valley Cooperative (SSVEC), Western Area Power Administration (Western)
and Tucson Electric Power (TEP) operate facilities in Cochise County. With the participation of
all interested parties, power flow studies were run to identify the most economical, feasible and
robust plan for the area.

Of the multitude of options discussed at the Cochise County Study Group meetings, five options
were selected for detail studies. The five options were:
e Option 1--Kartchner to San Rafael 230 kV line with Pantano to Kartchner 230 kV line
upgrade
Option 2--Mural to San Rafael 230 kV line
Option 3--Sloan to Huachuca East 230 kV line
Option 4--TEP/SWTC 138/115 kV Tie
Option 5--Apache to Tombstone to Kartchner 115 kV line

The consensus of the Cochise County Study group was that Option 3, a third 230 kV injection
point into the Sierra Vista area, would be the most economical, feasible and robust plan for the
area in eliminating any future N-1 violations. Option 3 would sustain the SSVEC loads in Sierra
Vista past the 2026 projected load levels.

For additional loads past these load levels, the next phase would be to connect the San Rafael

Substation and the new 230 kV substation with a 230 kV transmission line, forming a 230 kV
loop.
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With the addition of the planned projects in this Ten-Year Plan, the analyses of the 2017 system
showed no violations to SWTC’s internal planning criteria under normal and emergency
conditions.

STABILITY ANALYSIS

Extensive stability studies were performed for the Winchester Interconnect Project as reported in
the 2002 SWTC Ten-Year Plan filing to the Commission. SWTC has not performed any
stability analyses for the expanded systems of 2007 and beyond.
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APPENDIX A

EXISTING AND PROPOSED TRANSMISSION SYSTEM MAPS
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APPENDIX B

POWER FLOW ONE LINE DIAGRAMS

44




Base System

ive

Cooperat

ission

2008 Southwest Transm

T = butiey

MIp°g0IMS TXQTO0R

Apnag sOTWOUCDE WNTPSR

S3USWSITNDIY UOTSSTWSURIL L00Z SY3 UQ DPSSEq SPeCeT

T

uoissiuisues}
semuynos

UYAR/MH L0/12/TT ———- UPId ISR USL DOV L10Z-800¢C ﬁl
aAes aseq ze 00 g§Q 800Z ZO:¥%E:TT LZ uep uns wexboxgd A1Sd OUI ‘TPUOTIPUISIUI JTIIDDTH [RISUSDH
L°0£T
T°0SE £00°1 €705z
ST0°T T00° T
—- 862
- -
£LE = €LE : et 17911 L 911
e IvL =~ ¢ vl © 9 0T g:311 600°1T S10°T
s IRIE €T < 916°T
206971 6 9C— v 0E» [T
00691 00STHd 6 vv— L56~
TAMIZZ0D 10691 - .
A S P
0°15€ 6°2£2 T 0£T i
8T T £T0- T 100" 1 7 Ty €00LT TIOLT
T 9¢~] 680LT VAV NI
. OT¥VaNS
— 106%%
t =L £20L1 Lot
ol =609 MS-NATYA .
0791
=l ) £069T . -
wlo —~ £ 19 o 9" €S T S —» ONJOR -ad -~ ¢ = 6°LL
=6 Vit ] AT S CTl =6 11
TTOLT
oo 6dout T/|A_,Nn LNIFAYHL
QLOLT o Y- NILAD A o
Ii I 6IEET T7EET 0°2Z€T
7 0€e - T B 67T L1011 yI0°1T 600" 1 =
¢ 1°0€¢ ¢ N
€007 T 1007 T 666°0 £10LT o
£ 0T— ALYNYHYH Wl
—~ 16 —S€l — 51z 6 68+ el
=79t :1@5 — € ¢S :,\
QAZ0LT 2
7HOLT 7T0LT s -[a
KMADAOVH TONHYOR Bt o 1T
86¢7 H
8 €€z §20°1
L10°T
€0z 8 LZ-sll> 611 19T~ 111
7799 Z 99—~ £ 96 0 96—+ =0 €£v1 LOOLT
AERC AT 9°611
900" 1
800LT 8T0LT
0aNOISOa 1IVL qdy - 9
- 00 T. q
. 0°9€2 .
1 0°16¢E wﬂw.ﬂm 920°1T 8V
ol |l 8107 T —8 11 R
IS - 9:1¢2 $aETE 9°STT
it ~1i9T g 37897 0 9T_u
T~ VdVM
200LT
£ 67 - . . “9TT 0SEvT 01261
§°65¢ 6. 85¢ 10771 SWYAY — MNSTIIVA
T v 0€0° T 2e0° T
~ .
- 0°06 < G-89 £ 7€ —4-0°22 T laye1°1 Sl [~y oz
= 5°09¢ R AT47 42 ¢ e~ ¢ ¢ D 8L Z:8T1 v 81T "
| §26°T Lt z
10191 S0I91 S00LT 2|°
HATNIHED WLSHONIM IIVA TIINNDIE ‘Smmmw»m -GG L6 wla
v TR, aus/sav - : it
YNOZI¥Y d3S DaIMS 100LT 80TST 95€7]
HEDVEY ZUNHAAYH LSYE " BYS

45




2008 Southwest Transmission Cooperative detail of SWTC’s Western System
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2009 Southwest Transmission Cooperative detail of SWTC'’s Western Area with Apache/Hayden

to San Manuel 115 kV line, Western 115 kV line loop-in to Pantano, Saguaro to Naviska 115 kV

and Valencia to CAP Black Mountain
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2010 Southwest Transmission Cooperative Base System with Sandario loop

Sandario to Brawley 115 kV line, Marana to Avra Valley 115 kV line upgrade and New Tucson

loop-in of Pantano to Sahuarita 230 kV
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2010 Southwest Transmission Cooperative detail of SWTC'’s Western Area with Sandario loop-in

of CAP’s Sandario to Brawley 115 kV line and Marana to Avra Valley 115 kV line upgrade
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2011 Southwest Transmission Cooperative detail of SWTC’s Western Area System with Naviska

to Thornydale 115 kV line, Thornydale to Rattlesnake 115 kV line, Avra Valley to Sandario Tap

115 kV line upgrade and Sandario Tap to Three Points 115 kV line upgrade




2012 Southwest Transmission Cooperative Base System with Marana Tap to Marana 115 kV line

upgrade

T = buriey SOTWOUODH UMTPSH
N T
I TTANS oToRe sjusweITnbsy UOTSSTWSURIL L0QZ SYI UOC pPaseq $pro1
A/ 80/62/T ---- UeTd Te3X USL DY LT0T~800T ﬁ
Aes - 3seq zZe D0€ ZT 8007 I0:C0'PT LT Uep ung wexboxd 4ISd OUI ‘TPUOTIRUISIUI OTIZOS[H [eIdBuUSH
6911
LTO T
TITH I3pAug $LIT ¥oLTT
o5 TZ0°1 T20°T I3TARK
ue
97911 . . s
¥10°T st 08 0 »
Lo 8ET < 8'8 120" T | = v ee o1t
3193 8€0°1 97 BEZ = i avo o,
6€0°T 1071 t £0761 859L1
e o1 T0C6 X TMYEE OYOor NS
. . - —coT NIAMOV'IE
VL >V L p N . TLTT VLTI
0" S51—=|[> 0 49T ] m €027 —»f Hﬂ\\aﬂ.m OTIPPURS 0z0°T 120°T
6 eI+ 870 «ff .
70691 00T+ a¥d oL ZE >
00691 005184 TE—
ANEAIA0D T0691
HANEII0D 0°8 -l
8°8S¢ €197 9 8EC . 870t~
(12 R 6v0°1 §50°T T« 6enLt cdoct arp
AT OTHYANS AT NHVR
$ovT [ 00T
—t 9%0° T el
t il At 1 E RETen P LT
wle ° =76t g 811 AT, ﬁg,%uvm.m
SE e poge Mﬂe (3 L€7 £0691 82071 p - —
ale|ISTET ® TT6ET 6 BcT ONREOR- 13 e 0 vET 510°7 e
szort [} e A I 110°1
87LIT 07 LT w 0° 1T
L7 - ST0° T (=) i . .
600LT Nn.__ 0 = ».w::.\ . g5 C8~|>15 -0z
0oLt Y -NIHEO 551 =05 =T
Y- NIIYD ; 1795 - Tebet Env TET ol
1 pe2 I DR SETYO0N 08£y1 STOLT 919L1 A
810°T 842 SHYAY ONVINVA NSONLMAN £TOL i o
0T ) 6 zez ATUNYIR o[- vy
b 5ozt - 209 6 1fC (3434 8 11w £10°T
=591 =* T 800" T 020° T R
-8 i .
PPOLT yloLt =% 9 970LT LR
A2AMIVH IDNTAOW ONVINGd Ty
L'SEZ 0Z0LT - 65
vesET §Z0°1 aYd NYS ~— z &8
£20°T
) 0L 58 80 il 62 445
= 9r 79~ 6 70T THOT—~ = ¢ 157 LTHIOHYS
L00LT 6911
Q14HALNR tT0° T
800L1 810LT
0aNODSOa TIYL gEd
. £°LE2 .
o 8ese fost 2€0°T ~38
wla || ove’T 0 ze - L7911
of I 3 ki vLTT
ol b= ¢sc 5 W 26t 2y 900LT sTott 12071
H =97 8¢T b=t € 6ET ATAADIR .
2°9 -
T~ VIV o
200LT
80 | 6 ssc yoLse ah: TR oW
T 551 $e0't SE0°T reot
N .
= T°09 [~ 6 1% 22T - 22 6wy TE - porf “8TT
=T 1Lt = 0769 ZTL9—+=f> L 0T 0T~ L 0T S —~vroL Leo’t 6,471 87 81T
20°T 3
€€0°T o
10797 SQI9T S00LT b
HAINATAD ULSHONIM TIYA TTINNDIE Y00LT ajon
TTANMDI8 . .
€6 41 »  dUS/SAV - 414
=6 1t =55 >
85evT
YNOZI¥EY IS DIMS T00LT 801ST 95£7T
HHOVAY TAONTANS ZYNZAAVYH LSV " DVYS




detail of SWTC'’s Western Area with Marana Tap to

ive

Cooperat

ission

2012 Southwest Transm

Marana 115 kV line upgrade
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2013 Southwest Transmission Cooperative Base System with CS1 to Bicknell 230 kV line and

CS1 to Three Points 115 kV line
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detail of SWTC’s Western Area with CS1 to Bicknell

ve

Cooperat

ission

2013 Southwest Transm

230 kV line and CS1 to Three Points 115 kV line
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2015 Southwest Transmission Cooperative Base System




2015 Southwest Transmission Cooperative detail of SWIC'’s Western Area
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2016 Southwest Transmission Cooperative Base System with Sloan to Huachuca 230 kV line




2016 Southwest Transmission Cooperative detail of SWTC’s Western Area with Sloan to

Huachuca 230 kV line

1 = Butaey

MIp- 9T IROTINR

SIuRURITNDAY UCTSSTWSURIL £0QZ SUI UO paseq speol

SOTWOUODE UMTPSK

HUAR/MH 80/5¢/T ---- URId IdX USL DOV LT0Z-800Z ﬁ
A®S 9Seq Z® D0 9T 800C 90°¢S:¢] 87 uUeD UOH wWexbold JIISd ‘DUl ‘TeuoTjeurDiul 2TIIDIBTE TeIsusH
LTET 314
1001 ] STO°T
b~ 8s |
_|v ]
070LT oz
WO3ISAS BOIY UXDISOM IIMS [ FC ] Lere £10°T
H 51071
e F\ 9°8 T :T £
T a =T V8% =78
71T
[414 B L4 R T
£O0LT Lot Le00t 9l821 (40384 J[f annmes
TnELe NeOIS onaiia NSO il Y
o
655E vyse
: 780°1 L7071 9 ¥EL
LSGLT 070°1T
IONHOVIH
5°BL Lo 1
- 1L oo
: BEAL e ol
o191 Ly 19z O [N vt 00LT
2 £10°T
HINOS v g « « « « TIIRIOIA
o d -0
. 1Uese ol <
0TZ6T ey, 800°T 100°1 e
ANSTLIVE ©°9TT L cg
Lt T oot opo't
ey W i
Al
w0 | Y1191 89001 owmﬂ
. samTeNTa 55
auget bl 8007 AN .
EIORI Td 676TT 0ot 17971 900LT
oo TT rmwore
™ wlo
i 51911 Ll
‘ofw €10°T
8L9LT rI«LI‘..»“_ 0 91T
NHATED 800°T R 6°STT B'STI SSTL §°6TL
0371 0 800°1 L00°T 00°1 200°1
ol 6001 le- 01
=l = v e ze ~ e |l>-s¢ Ty . o
—dlt o1 i 5761 — 55T || 8 €1 AT 16 -
i} el i
~i2 B99LT €161 $IZ6T 10261 £20LT
ol ovor NS wIAVXNYS  TTIHORNS — NUDIVIE  MS-NETEA s
BLOLT “”ﬁ\»“_ 1071 2
sINOQY £917 ol
e FRE-E S 114 57811
o fin €0Z61 ZTOLY Wt €T0°T
s @M b9 s
:1TAd R £ S - STEve ofn
910°T 07511 .
t 800°T 600°T oL
o 50z
S
vott p906T " e 58
) 2T0°T i NOSIAL or81T |5 P~ 6 6% T BY 6701
o nn alh 520°1 o f= ¢ €
Ll STZ6T TIZEL
143 ST« 0oory et 01261 MVAINTML OTNVANVS 680LT
N T 800°T ANSTLIVM oTIvaNS sla
. 0971 . 2l
0zl T 0911 S
Lpo°T o't 800°T 800°T 4
£00°T ag1r . 2611 %‘ £00LT
¢ . . . €9
B*STIT Shaf— L0 YL _— 100°T ..*"u e
i ERCE) T 06 B n
INE
9 €€ 621 6721 L6 = 2711 ~ r'8 LE S
[ m.NTVaf gk D= TS W= 02t = 558 i
809LT L5061
HOWDNA'S g ol il Fwﬁmvuﬂﬁm
LS o] ozocy ZToLT
TI5+] 08I £10LT NI
STET 0 e ALK
oLt T Lt
Izo'T 8SEPT LEEYT
YILIT TENNYRNS 1SIMOYS

60




2017 Southwest Transmission Cooperative Base System with all planned projects
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2017 Southwest Transmission Cooperative detail of SWTC'’s Western Area with all planned

ts
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2017 Southwest Transmission Cooperative Base System with Apache-Butterfield 230 kV out of

service
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2017 Southwest Transmission Cooperative Base System with Apache-Redtail 230 kV out of

service




2017 Southwest Transmission Cooperative Base System with Apache-Winchester 230 kV out of

service
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2017 Southwest Transmission Cooperative Base System with Bicknell-Sahuarita 230 kV out of

service
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2017 Southwest Transmission Cooperative Base System with Bicknell-Vail 345 kV out of service
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2017 Southwest Transmission Cooperative Base System with Butterfield-San Rafael 230 kV out

of service
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2017 Southwest Transmission Cooperative Base System with Greenlee 345/ 230 kV transformer

out of service

4 = Buriex
MID* L TIMS 1AQTo0R

UYAR/ MR

sjuaweTNbad UOTSSTWSURIL £00Z SU3 U0 paseq Speol

e paddoxp MW QDT 'SDTAISS FO INO IWIX AY Q€Z/GPE 29TUSRID T-N) -SOTWOUODHE WNTPaW

B0/§Z/T --=-~ URTJ IBAX USL DOV LI0T-800T

AeS - oseq ze ooe [T 800C OP:VPV:I1 6C UBL enL  weabold I1Sd 'OUl ’[PUOTJRUILIUI OTIJOO[d Teisusd
57511
500°1
TITH ZopAus 8611 8:611
e or [0B°T L00°T 12TARY
. ues
Too s 6:STT = 8°5 55 -
ez -~ it LO0°T || = ¥ €7 [z 7. > oL
5es e LA N | it
e o it 10¢61 >mm‘§wwam OYOr NYS
- =7 NLIDIOYIE
87 <8z ' 0T . i 9 511 8°5TI
T760¢—|> L 60C E] vILE s mﬁwﬂ M4 oTIRDURS 50071 L00°T
T65T+] o 5°8 - )
70691 SPWM v avo oL T
QOST¥d 878G
00697
UANAAd00 10691 oL
AANIZI0D 80T
07Tt ¥0 -
S°55¢ 9°8€¢7 LoLee - . S Iv<]
00" T 16071 €E0°T 3 Sf_\_? 05 800t bt AL
OTE¥ANS VIAY N
9°85¢ TL0LT = LD
T | L€0°T . £T0LT 152 =
3t T MS-NITYA CeoLT 8°STI
3)s o T §:811 fateaT 06 [}» 576
sle ) o1 €059 62071
|||||||||||| - - - JRRIOK-ad 4% F~8 18
s B S L] L' VET L10°T
12071 [} il 0z0°T
s vILIT 2071 ON 00T
600LT Nn;:%ul ﬁzﬁ_._.u " 8> TE >zl =10
010LT Y-NIFIO 9 =8 L5 =9 7¢
TY-NIZHD ; 865 - - _._|v 58T ol
Lizee T - SETYOON 0seT ST0LT 91901 M
T16°T 872€T SRVAY ONYINYd NSDOIMEN £T0LT ol
ZT6°T 6755T 9°€£C v "
=9 - 0755 9T0°T 3T0°T
0 vr <t 501
134
¥P0LT vioLt 32871 S
prct:nel (¢ IDNZAOK — 5 £1 =
W
. : 0z0LY 2134
324 298 N¥S 720° T
0" 1T 9°¢ «ll= €T il S TOTLT
5 08 § 60T~ = 1T LT = 8 101 LIHVOHYS
800LT 8T0LT S LS
OANODSOa TIVL agd 01248108 NYO1S
£:582 |y
L° 858 £ LET feot
g 0%0° 1 €0t STT 15D
2P - o . L LTT N
alo . . . L 961 €20°1 3
e L-92 ° €Lz et 10071
H —~ 87991 2 S b7 > pz S0 58 -
~ee o8 e VUM o
SOTLT
200LT 630LT J :
e MLSHONIM AHowaw 85 0L0LT 05€v1 01261
- = T1°LSE 6°LGE 180 SHYAY MNSTLIVE
6 600+ §60°1 Le0°1
-
-0z [ s b €10« 9°0€ 96 <+ 96 mw *071
— L £9¢ — 750§ €005 (A T i< L €T )& Lvo'T v LTI 0" 811 .
et 920" 1 sl
10191 SOT9T 500LT . b
FAINIZAD YLSHONIM TIVA TIENAOTE orratd3st a4 ol
501 »s's »  ANS/SAY - tt
=TIT =T w1
8SEYT
YNOZIYY dS DIMS 10041 80TST 95£7T
BHOVAY TANNYANS ZYNEAAYHE ISYEEYS

69



