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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

TEN-YEAR P LAN

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 siring 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 III 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.
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REGIONAL PLANNING

SWTC continues  to pa rticipa te  in Regiona l P lanning e fforts  in the  S ta te  by involvement in the

S outhwe s t Are a  Tra nsmiss ion ("S WAT") P la nning Group. S WTC is  involve d in the  following

subcommitte e s  of S WAT: the  Ce ntra l Arizona  Tra nsmiss ion EHV ("CATS -EHV"), Ce ntra l

Arizona  Tra nsmiss ion HV ("CATS -HV"), Colora do Rive r Tra nsmiss ion S ubcommitte e

("CRT"), Arizona -Ne w Me xico EHV S ubcommitte e  ("AZNM"), a nd the  S outhe a s t Arizona

Transmiss ion S tudy (SATS). In a ddition, SWTC is  monitoring the  e fforts  of the  ne wly forme d

Transmiss ion Expans ion P lanning Policy Committee  of the  Weste rn Electricity Coordina tion

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

SWTC is a lso an active  participant in the  WestCon11ect subregional planning process as one of

the  thirteen s igna tories  to the  WestConnect Project Agreement for Subregiona l Transmission

Planning. SWTC participa ted in the  WestConnect P lanning Workshop he ld on October 31, 2007

and November 1, 2007 and presented its  Ten-Year Transmission Plan for submitta l to the

WestConnect Ten-Year Transmission Plan which was approved a t the  January 17th WestConnect

Annua l P lanning Mee ting.

The  following is  a  brie f description of the  projects  tha t SWTC e ithe r is  a  pa rticipant in, or is

eva lua ting interest in, through the  Regional Planning Process , tha t a re  contempla ted for

comple tion during this  Ten-Yea r P lan Filing (2008-2017) timeframe :

Has s ayampa  to  P ina l Wes t

A CEC (Case  No. 124) for this  project was  granted in May 2004 and is  for two pa ra lle l s ingle

circuit 500 kV transmission lines  from Hassayampa (Pa lo Verde  hub) to a  new Penal West

Subs ta tion, which will loop in the  Wes twing - South 345 kV line , which has  an anticipa ted in-

se rvice  da te  of 2008. SWTC is  a  joint pa rticipant in the  project and Sa lt Rive r Project (SRP) is

the  project manager.
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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 cons truction of a  500 kV line  from Pina l West to

Browning, with the  segment from Santa  Rosa  to the  proposed Pina l South Substa tion be ing

proposed as a  double-circuit 500/230 kV line , as  is  a  segment of the  Pinar South to the  Southeast

Va lley Subs ta tion line . SWTC is  a  pa rticipant in the  500 kV segment from P ina l West to P ina l

South. SRP is  the  project manager for this  project, which has  an anticipa ted in-sewice  da te  of

2011 o

P ina l S ou th  to  Torto lita

This  project contempla tes  construction of a  500 kV line  from the  proposed P ina l South

Subs ta tion to the  TEP Tortolita  Subs ta tion. SWTC is  eva lua ting poss ible  pa rticipa tion in this

project. TEP will be  the  project manage r for this  project, which has  an anticipa ted in-se rvice

date  of 2011.

To rto lita  to  Va il

This  project contempla te s  cons truction of a  345 kV line  from Tortolita  Subs ta tion to Va il

Substa tion with a  routing through Eas t Loop Substa tion. SWTC is  eva lua ting poss ible

pa rticipa tion in this  project. TEP will be  the  project manage r for this  prob e t, which has  an

anticipa ted in-service  da te  of 2014.

Othe r pro jec ts

In addition to the  above  projects  tha t SWTC is  eva lua ting poss ible  pa rticipa tion in, SWTC is  a lso

evalua ting the  following projects  whose  in-service  da tes  have  not ye t been established and are

currently under review a t TEP :

1) Tortolita  to Winche s te r 500 kV line
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2) Winche s te r to Va il zlld 345 kV line

3) Va il Subs ta tion to South Subs ta tion 2nd 345 kV line

4) Tortolita  to S outh S ubs ta tion 345 kV line

5) Westwing to South Substa tion 2nd 345 kV line

CHANGE S  FROM 2 0 0 7  TE N-YE AR P LAN FILING

SWTC note s  only minor changes  in this  Ten-Year P lan Filing ove r its  Ten-Year P lan Filing

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

Saddlebrooke Ranch Substation Project. Now in-s e rvice .

Hackbe rry 230/69 kV Subs ta tion . Now in-s e rvice .

Saguaro  to  Navis ka  115 kV line . The  Saguaro to Naviska  115 kV line  will be  cons tructed in

conne ction with the  Na viska  to Thornyda le  115 kV line . This  will be  a  joint proje ct with TEP

and the  Centra l Arizona  Project. The  in-se rvice  da te  for this  project has  changed from 2008 to

2009.

Apache  to  Hayden 115 kV Line  to  Redington  Switchya rd . Name for this  project has  been

changed to Apache /Hayden to San Manue l 115 kV Line . This  represents  a  s light change  from

the  la s t filing and re flects  the  loop-in of the  Apache  to Hayden 115 kV line  into the  APS San

Manue l Subs ta tion. Redington Switchya rd with a  short 115 kV jumper to the  San Manue l

Substa tion is  no longer be ing considered.

Ma rin a  115 kV Lin e  P ro je c t. The  Mara  fa  Tap to Marina  115 kV Line  Upgrade  replaces  this

prob act. The proposed loop-in to Maraca Substa tion has changed to an upgrade of the  Mara  fa

Tap to Marina  115 kV line . The  in-se rvice  da te  has  changed from 2009 to 2012.

Va le nc ia  to  CAP  Bla c k Mounta in  115 kV Line . The  in-service  da te  for this  prob e t has

changed from 2011 to 2009.
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Valenc ia  to  San J oaquin  115 kV Line . This  project is  no longer be ing considered.

Sanda rio  to  San J oaquin  115 kV Line . This  project is  no longer be ing considered.

Na vis ka  to  Thornyda le  115 kV Line . The  in-se rvice  da te  for this  project has  changed from

2009 to 2010.

Thornyda le  to  P ic ture  Rocks  115 kV Line  and P ic ture  Rocks  to  CAP Twin Peaks  115 kV

Lin e . These  projects  a re  replaced by the  Thomydale  to Rattlesnake  115 kV Line  Project and the

in-service  da te  has changed from 2012 to 2010.

S a nda rio  to  CAP  Bra wle y 115 kV Line . Name for this  prob e t has been changed to CAP 115

kV Line  Loop-in to SWTC Sandario. The  in-se rvice  da te  has  changed from 2012 to 2009.

Ne w Tucs on 230/24.9 kV Subs ta tion. This  proje ct wa s  re move d. Due  to the  fina l loca tion of

this  subs ta tion, no new transmiss ion will be  built.

New Tucs on Loop-in  of Pantano to  Sahua rita  230 kV Line . This  proje ct wa s  re move d. Due

to the  fina l loca tion of this  subs ta tion, no new transmiss ion will be  built

Ma ra c a  to  Avra  Va lle y 115 kV Lin e  Up g ra d e . The in-service  date  has changed from 2015 to

2010.

This  project was  removed. Due  to the  fina l loca tion of this

subs ta tion, no new transmiss ion will be  built.

Sloan 230/69 kV Substation.

Sloan to Huachuea 230 kV Line. This is  a  new prob act replacing both the Pantano to Kartchner

115 kV line  upgrade  and Kartchner to San Rafae l 230 kV line  projects .

P ina l Wes t 500/345 kV Pro jec t. This  is  a  new project.
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Wes te rn  115 kV Line  Loop-in  to  Pantano . This  is  a  new project.

P ina l S ou th  to  Torto lita  500 kV Line . This  is  a  new project.

Avra  Va lle y to  S a nda rio  Ta p  115 kV Line  Upgra de . This is  a ne w project.

Sanda rio  Tap  to  Three  Poin ts  115 kV Line  Upgrade . This  is  a ne w project.

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

CS1 to  Bic kne ll 230 kV Line . This  is  a  new prob e t.
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SECTION I

SWTC PLANNED TRANSMISSION LINES
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Apache/Hayden to San Manuel 115 kV line

Size

Voltage 115 kVa)

b) 123 MVA

<>)

Capacity

Point of Origin Apache/Hayden 115 kV line near San
Manuel
Sec. 19 T9S R18E

d) Point of Tennination APS San Manuel Substation
Sec. 29 T9S R17E

6) Length Approximately 4.5 miles

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

Purpose To provide system reliability, increased
transfer capability and voltage support for
the SWTC system and to provide for
anticipated Member load growth

Date

Construction Stall 2008

In-Service Date December 2008

a)

b)

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Western 115 kV Line Loop-in to Pantano

Size

Voltage 1l5 kva)

b) To be determined

<>)

Capacity

Point of Origin Western's Adams Tap to Nogales Tap 115
kV line near Pantano
Sec. 11, Sec. 12 Tl7s R17E

d) Point of Termination Pantano Substation
Sec. 11, Sec. 12 T17S R17E

e) Length Approximately 0.2 miles

Routing Western's Adams Tap to Nogales Tap 115
kV line heading South to Pantano Substation

Purpose 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

Date

Construction Start 2008a)

b) In-Service Date March 2009

Is Certificate Necessary? No
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Saguaro to Naviska 115 kV line

Size

115 kVa)

b) 219 MVA

<=)

Voltage

Capacity

Point of Origin Saguaro Substation
Sec.  14 T10s RIOE

d) Point of Termination Future Naviska Substation
Sec.  5 T11s R11E

e) Length Approximately 3.2 miles

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

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 2008

b) In-Sewice Date April 2009

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Valencia to CAP Black Mountain 115 kV
line

Size

Voltage l l 5  k va)

b) 219 MVA

c)

Capacity

Point of Origin Valencia Substation
Sec. 17 T15S R12E

d) Point of Termination CAP Black Mountain 115 kV line, 2 miles
South of Black Mountain Substation
Sec.  11 T15S Rl2E

e) Length Approximately 2.6 miles

Routing 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

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

Date

Construction Start 2008a)

b) In-Service Date May 2009

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation CAP 115 kV Line Loop-in to SWTC
Sandario

Size

a) 115 kV

b) 219 MVA

c)

Voltage

Capacity

Point of Origin CAP Sandario to Brawley 115 kV line near
SWTC Sandario Substation
Sec. 33 T13S R11E

d) Point of Termination Sandario Substation
S ec .  32  T 13S  R llE

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
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Marina to Avra Valley 115 kV Line
Upgrade

Size

1 l5  kva)

b) 219 MVA

0)

Voltage

Capacity

Point of Origin Mara fa Substation
Sec.  26  T lls  R10E

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

e) Length Approximately 8.75 miles

Routing Mara fa Substation, South to Avra Valley
Substation, following the existing Mara fa 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
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Naviska to Thomydale 115 kV Line

Size

115 kVa)

b) 219 MVA

c)

Voltage

Capacity

Point of Origin Future Naviska Substation
Sec. 5 TI IS Rl IE

d) Point of Termination Thomydale Substation
Sec. 33 Tl IS R12E

e) Length Approximately 7.0 miles

Routing Southeast from Naviska Substation to
Thomydale Substation

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

Date

Construction Sta1"t 2010a)

b) In-Service Date December 2010

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Thomydale to Rattlesnake 115 kV Line

Size

l l 5  k va)

b) 219 MVA

c)

Voltage

Capacity

Point of Origin Thomydale Substation
Sec.  33 Tl IS Rl2E

d) Point of Termination Rattlesnake Substation
S ec .  1 4  T l2 s  R l lE

e) Length Approximately 19.0 miles

Routing Southwest from Thomydale 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

Construction Start 2010a)

b) In-Service Date December 2010

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Avra Valley to Sandario Tap 115 kV Line
Upgrade

Size

a) 115 kV

b)

<=)

Voltage

Capacity

Point of Origin

219 MVA

Avra Valley Substation
Sec. 11 T13S R10E

d) Point of Termination Sandario Tap
Sec. 23 T13S RIOE

e) Length Approximately 2.8 miles

Routing Avra Valley Substation, South to the
Sandario Tap turning structure, following
the existing Avra Valley to Sandario Tap
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 star 2011

b) In-Service Date 2011

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Sandario Tap to Three Points 115 kV Line
Upgrade

Size

Voltage l15 kva )

b ) 219 MVA

c)

Capacity

Point of Origin Sandario Tap
Sec. 23 T13S RIOE

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
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Ha ssa ya mpa  to P e na l We s t

Size

a)
b)
<=)

Voltage
Capacity
Point of Origin

e) Point of Termination

f) Length

500 kV
1200 MVA
Hassayampa Switchyard
Sec.  15 TIS R6W
Penal West Substation
Sec. 18 T5S R5E
Approximately 52.0 miles

Routing 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

Purpose Ide ntifie d by S WAT a s  ne ce s s a ry to
a ccommoda te  loa d growth a nd a cce s s  to
e ne rgy s ource s  in the  ce ntra l AZ a re a . The
proje ct provide s  for incre a se d tra ns fe r
ca pa bility to S WTC loa ds  in S outhe a s t
Ariz o n a

Date

a) Construction Start 2006

b) In-Service Date 2008

Is Certificate Necessary? 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
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Pinal West to Santa Rosa

Size

a)
b)
c)

Voltage
Capacity
Point of Origin

Point of Termination

Length

500 kV
1200 MVA
Pinal West Substation
Sec. 18 T5S RZE
Santa Rosa Substation
Sec. 30 T5S R4E
Approximately 14.5 miles

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

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

Date

a) Construction Start 2006

b)

Is Certificate Necessary?

In-Service Date 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
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SOUTHWEST TRANSMISSION CCOPERATWE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line  De s igna tion Santa  Rosa  to P ima] South

S ize

Volta ge
Ca pa city
P oin t o f Orig in

a )
b )
c)

e )

f)

P oint of Te rmina tion

Le ngth

500  kV
1 2 0 0  MVA
S anta  Ros a  S ubs ta tion
S e c . 30  T5S  R4E
P ina l S outh S ubs ta tion
S e c . 6  T7S  RS E
Approxima te ly 0 .0  mile s

Rou ting From S a nta  Ros a  Ea s te rly to a pproxima te ly
the  S a nta  Ros a  Wa s h, the n ge ne ra lly S outh
to a pproxima te ly a  ha lf mile  North of 1-8
whe re  it Tums  Ea s t a nd the n Ea s te rly to
a bout the  loca tion of the  EDS  s ubs ta tion a nd
continuing Ea s t to the  UP RR to whe re  it
Tums  North.

P urpos e 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

Date

Cons truction S ta rt 2006a)

b)

Is Certificate Necessary?

In-S e rvice  Da te 2011

Ye s . The  Commis s ion in Ca s e  126 is s ue d a
Ce rtifica te  of Environme nta l Compa tibility
(De cis ion No. 68093) on Augus t 25, 2005.
S WTC is  a  pa rticipa nt, S RP  is  the  proje ct
ma na ge r
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Pinal West 500/345 kV Project

Size

Voltage 500/345 kVa)

b)

<=)

Capacity

Point of Origin

672 MVA, 500/345 kV Transformer Rating

Hassayampa 500 kV Sec. 15, TIS, R6W
Westwing 345 kV Sec. 12, T4N, RIW

d) Point of Termination Pinal West 500 kV Sec. 18, T5S, R2E
South 345 kV Sec. 36, T16S, R13E

e) Length 52.0 miles

Routing Hassayampa 500 kV Station Southeast along
the Norther edge of the Sonoran Desert
National Monument to the Penal West
500/345 kV station

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

Date

Construction Start 2007a)

b) In-Service Date 2008

Is Certificate Necessary? Complete - SWTC is a participant, SRP is
the project manager
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Pinal South to Tortolita 500 kV Line

Size

Voltage 500 kVa )

b ) 1732 MVA

c)

Capacity

Point of Origin Penal South Substation
Sec.  6 T7S R8E

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

f> Length Approximately 38.0 miles

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

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

Date

Construction Start 2009a)

b)

Is Certificate Necessary?

In-Service Date 2011

Yes. RFP for Siting Study in progress, not
released for bids. SWTC is a participant,
TEP is the prob et manager
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Marina Tap to Marina 115 kV Line
Upgrade

Size

a) 1l5 kv

b)

Voltage

Capacity 219 MVA

c) Point of Origin Mara fa Tap
Sec. 26 Tl IS R10E

d) Point of Termination Marina Substation
Sec. 26 T1 IS R10E

e) Length Approximately 0.2 miles

Routing Western's Marina Tap, West to the SWTC
Maraca 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 2012

b) In-Service Date 2012

Is Certificate Necessary? No
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation CSI to Three Points 115 kV Line

Size

l l 5  k va)

b) 219 MVA

<=)

Voltage

Capacity

Point of Origin Future CS1 Substation
Sec.  26 T15s R10E

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

e) Length Approximately 0.5 miles

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

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

Date

Construction Start 2013a)

b) In-Service Date 2013

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation CSI to Bicknell 230 kV Line

Size

230 kVa)

b)

c)

Voltage

Capacity

Point of Origin

438 MVA

Fun re CSI Substation
Sec.  26 T l5s RIOE

d) Point of Termination Bicknell Substation
Sec.  30 T l7s R13E

e) Length Approximately 21 .0 miles

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

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

Date

Construction Stan 2013a)

b) In-Service Date 2013

Is Certificate Necessary? Yes
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR PLAN

PLANNED TRANSMISSION FACILITIES

Line Designation Upgrade of Apache to Butterfield 230 kV
Line

Size

230 kVa)

b) TBD

c)

Voltage

Capacity

Point of Origin Apache Substation
Sec.  10 T l6s R24E

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

e) 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

Construction Stall TBDa)

b) In-Service Date TBD

Is Celtificate Necessary? Yes

29



SOUTHWEST TRANSMISSION COOPERATIVE, INC.

10 YEAR P LAN

PLANNED TRANSMISSION FACILITIES

Line Designation Sloan to Huachuca 230 kV Line

Size

230 kVa)

b)

<=)

Voltage

Capacity

Point of Origin

TBD

Future Sloan Substation
Sec.  29 T l6s  R20E

d) Point of Termination Huachuca Substation
Sec. 13 T20S R20E

e) Length Approximately 24.0 miles

Routing Sloan Substation, generally South to the
Huachuca City Area

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

Date

Construction Start TBDa)

b) In-Service Date TBD

Is Certificate Necessary? Yes
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SECTION II

SOUTHWEST TRANSMISSION COOPERATIVE, INC.

INTERNAL PLANNING CRITERIA AND FACILITY RATINGS

3 1



The  following re pre se nts  the  inte rna l pla nning crite ria  of Southwe s t Tra nsmiss ion Coope ra tive ,
Inc. ("S WTC") a nd a ls o  ide ntifie s  the  a s s umptions  a nd me thodologie s  us e d by S WTC to
de te rmine  e le ctrica l fa cility ra tings . This  crite ria  is  publis he d in the  FERC FORM #715 Filing
tha t is  ma de  a nnua lly by the  We s te rn  Ele ctric ity Coord ina ting  Council ("WECC") fo r its
members .

The assumptions used below represent criteria  tha t SWTC has used for a  number of years, to
me e t re quire me nts  of the  North Ame rica n Ele ctric Re lia bility Council ("NERC"), the  Fe de ra l
Ene rgy Regula tory Commiss ion ("FERC") and the  WECC.

1) Nomina l Ope ra ting Limit

> Transmiss ion lines  should not be  loaded grea te r than 100% of the  the rma l ra ting of the
conductors .

> Transformers , circuit breake rs , current transformers , and othe r equipment should not be
loaded above  the ir continuous namepla te  ra ting.

> Tra nsmiss ion sys te m volta ge s  should not fa ll be low 0.95 pe r unit (p.u.) of nomina l ra ting
nor rise  above  1.05 p.u. of nomina l ra ting,

2) Eme rge ncy Ope ra ting Limit

> Transmiss ion lines  should not be  loaded grea te r than 110% of the  the rma l ra ting of the
conductors .

> Transfonners , circuit breake rs , current transformers , and othe r equipment should not be
loaded above  the ir continuous namepla te  ra ting.

> Transmiss ion sys tem voltages  should not fa ll be low 0.90 p.u. of nomina l ra ting nor rise
above  1.10 p.u. of nomina l ra ting.

3) Tra ns forme r Loa ding Crite ria

For s tudy purposes , transformers  a re  genera lly considered in nomina l opera ting conditions  a t

emergency opera ting conditions .

4) Conductor Loa ding Crite ria

Ampacities  for the  bulk of SWTC's  transmiss ion lines  have  been deve loped, us ing the  House
and Tuttle  formula  for Aluminum Conductor S tee l Re inforced (ACSR) ove rhead conductors
as  deve loped by the  Weste rn Area  Power Adminis tra tion (Power System Bulle tin 510, da ted
January 14, 1992).
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Typ e Amps
#2 CU 240

#4 ACS R 120
1/0 ACS R 240
3/0 ACS R 310
4/0 ACSR 360

266.8 ACSR 380
336.4 ACSR 500
477 ACSR 620
795 ACS R 840
954 ACS R 920

1272 ACSR 1100
2-954 ACSR 1370

Circ u it Fe a tu re No m in a l Lim it Eme rge nc y Limit

Powe r Circuit Bre a ke r 100% ra ting 100% ra ting

Bushing CT 100% connection 100% connection

Wound CT 100% the rmal 100% the rma l ra ting

Switches 100% ra ting 100% ra ting

Conductor 100% the rma l ra ting 110% the rma l ra ting

Regula tor 100% ra ting 100% ra ting

Trans former
ris e ris e

Reactor 100% ra ting 100% ra ting
Re la y Se tting 80% of se tting 80% of setting

The Conductor type  and Ampacities  a re  lis ted be low a t 75 degrees Celsius  conductor
opera ting tempera ture , 2 foot per second wind ve locity and 40 degrees Cels ius  ambient a ir
tempera ture :

5) The  following ta ble  summa rize s  the  conditions  e s ta blishing limits  for SWTC.

6) Table  1 be low describe s  the  e lectrica l load limits  of SWTC's  fa cilitie s  unde r nomina l and
emergency conditions . The  methodology for de te rmining the  pa th was to pass  through the
from-bus and s top just before  the  to-bus. Transformers , jumpers , and other equipment were
cons ide red when de te rmining the  limiting e lement for the  from-bus  only.
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Table  1: Load Limits

Station A

From

Sta tion  B

To

Voltage

K V

Nominal Limit

Amps

Emergency Limit

Amps

NoIIlillal Limit

M V A

Emergency Limit
MVA

Limiting

Eq\u'pment

193

901

150

819

TTansHm1ner

CbnducUx

323

1507

251

1370

345

345

\HAIL

BI(H(DU8LL

BKHCNELL

\64IL

417

901

11ansRxnKx

CbnducUx

698

1507

350

819

586

1370

345

345

cHaEEmuJ38

cH EEmLsvv

(3EE SVV

(HREIQQLJQE

368

368

335

335

Conductor

Conductor

924

924

840

840

230

230

BUTER FLD

AP ACHE

AP ACHE

BUTER FLD

230

230

1210

1210

482

482

CbnducUx

(knuhuNor

438

438

1100

1100

RE1)1wuL,

APAKH{E

.APA£H{E

I{EI)1]4IL

Conductor

Trans former

335

100

368

110

924

281

840

251

230

230

BUTE R F LD

P ANTANO

P ANTANO

BUTER FLD

403367 Cknuhnior1012920230sAm4 t44FINJIIMQFIJ~

1210

323

438

150

482

193

1100

251

230

230

(HREE}LSVV

m3REhKu

MJREBKH

(3REEmLsvv

CbnducKx

1TansRxnxx

482

482

438

438

CnducMx

CbnducUw

1210

1210

1100

1100

230

230

LxJscxJbHxo

h4(HREH9(H

4CHREI4CH

rxJscc»umo

403

336

367

300

Cbndudor

1Tan§brnxx

1012

843

920

753

230
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n4cn&Erm31

pL»m©R»u3

prxhacnkbxt

hA(nQEr4c1

110

368

100

335

Trans former

Conductor

281

924

251

840

230

230

P ANTANO S AHUAR ITA

S AHUAR ITA P ANTANO

Conductor

Trans former

335

150

924

323

368

193

840

251

230

230

S AHUAR ITA BIC KNE LL

BIC KNE LL S AHUAR ITA

1100

1100

482

482

Conductor

Conductor

438

438

1210

1210

230

230

R E D TAIL DOS CONDO

DOS CONDO R E D TAIL

4824381210 Conductor1100230RIVIERADAVI s

482

462

Conductor

Trans former

1210

773

438

420

1100

702

230

230

WINCHS TR

AP ACI-[E

AP ACHE

W INCHS TR

136

136

123

123

Conductor

Conductor

682

682

620

620

115

115

AP ACHE

HAYDE NAZ

HAYDE NAZ

AP ACHE

79

79

72

72

Conductor

Conductor

396

396

360

360

115

115

M ARANA

AVRA

AVRA

MARANA

112

136

100

123

281

682
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251

620

115

115

THREEP NT
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BIC KNE LL
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136
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123
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682
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620
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MILLS ITE

BIC KNE LL

BIC KNE LL

MILLS ITE

¢: 1*~
100

123

112

136

Trans former

Conductor

281

682

251

620

115

115

BIC KNE LL

O XIDE P LT

O XIDE P LT

BIC KNE LL

Jumpers

110

110

100

100

550

550

500

500

115

115

MAR AN A MAR ANATP

MAR ANATP MAR AN A

112100281251115P ANTANO KAR TC HNR

SANDARIO

AVRA

79

79

72

72

Conductor

Conductor

396

396

360

360

115

115

AVRA

SANDARIO

79

79

72

72

Conductor

Conductor

115

115

360

360

396

396

S ANDARIO

THREEP NT

THREEP NT

S ANDARIO

136123682 Conductor620115THREEP NT VALE NC IA
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SOUTHWEST TRANSMISSION COOPERATIVE, INC.
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2008 2017
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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 1[C.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-l 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 prob sections 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 prob ected 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 Redta il 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  Phe lps  Dodge  Mine  loca l remedia l action (drop load) se t in place  with
S WTC.

SWTC's  exis ting and proposed transmiss ion sys tem maps  a re  included in Appendix A, which
s ta rts  on page  42. Power flow one-line  diagrams a re  included in Appendix B, which s ta rts  on
page  45. The  power flow diagrams show the  entire  SWTC sys tem for a ll yea rs  of the  Ten-Year
P la n.

FULFILLMENT OF BTA REQUIREMENT

With the  filing of this  Ten-Yea r P lan, SWTC complie s  with the  recommenda tion in the
Commiss ion's  Fourth Biennia l Transmiss ion Assessment for 2006 - 2015 to resolve  ce rta in N- 1
contingency viola tions  identified in its  2015 planting s tudie s .

The  Southeast Arizona  Transmiss ion Study (SATS) group was formed to coordina te  the
transmiss ion planting activitie s  of a ll entitie s  in southeas te rn Arizona . A sub-regiona l group of
SATS was formed to address  the  specific transmission issues in the  Cochise  County region.
Arizona  Public Se rvice  Company (APS), Southwest Transmiss ion Coopera tive , Inc. (SWTC),
Sulphur Springs  Va lley Coopera tive  (SSVEC), Weste rn Area  Power Adminis tra tion (Weste rn)
and Tucson Electric Power (TEP) ope ra te  facilitie s  in Cochise  County. With the  pa rticipa tion of
a ll inte res ted parties , power flow s tudies  were  run to identify the  most economica l, feas ible  and
robust plan for the  a rea .

•

Of the  multitude  of options  discussed a t the  Cochise  County Study Group meetings , five  options
were  se lected for de ta il s tudies . The  five  options  were :

Option 1--Ka ltchne r to San Rafae l 230 kV line  with Pantano to Kartchne r 230 kV line
upgrade
Option 2--Mura l to Sa n Ra fa e l 230 kV line
Option 3--S loan to Huachuca  Eas t 230 kV line
Option 4--TEP /S WTC 138/115 kV Tie
Option 5--Apache  to Tombstone  to Kartclmer 115 kV line

•

•

•

•

The  consensus  of the  Cochise  County S tudy group was tha t Option 3, a  third 230 kV injection
point into the  S ie rra  Vis ta  a rea , would be  the  most economica l, feas ible  and robust plan for the
a rea  in e limina ting any future  N-1 viola tions . Option 3 would sus ta in the  SSVEC loads  in S ie rra
Vista  past the  2026 projected load leve ls .

For additional loads past these  load levels , the  next phase  would be  to connect the  San Rafael
Substa tion and the  new 230 kV substa tion with a  230 kV transmiss ion line , forming a  230 kV
loop.
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With the  addition of the  planned projects  in this  Ten-Year Plan, the  ana lyses  of the  2017 system
showed no viola tions  to SWTC's  inte rna l planning crite ria  under normal and emergency
conditions .

S TABILITY ANALYS IS

Extensive  s tability s tudies  were  performed for the  Wincheste r Inte rconnect Project as  reported in
the  2002 SWTC Ten-Year P lan filing to the  Commiss ion. SWTC has  not pe rformed 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
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