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. Introduction

The Southwest Public Power Resources Group (“SPPR Group”)' retained K.R. Saline &
Associates, PLC (“KRSA”) to perform a corridor outage study in anticipation of future study
requirements associated with a proposed generation project under development by the SPPR
Group. The SPPR Group has sponsored a number of resource screening analyses related to
future power supply alternatives. As of the date of this report, the preferred alternative is a
self build combined cycle gas fired generation project (the Sawtooth Generating Station - Unit 1
Project or “Generation Project”) located in the general vicinity of the Western Area Power
Administration (“Western”) transmission facilities in southern Pinal County. The SPPR Group
members who are participating in the Generation Project (“Participants”) serve load
predominantly located in Pinal County.

In addition to the generation facilities, the SPPR Group has identified a number of transmission
upgrades and additions required to support deliveries from the Generation Project to the
Participants’ loads. One key component of the transmission additions is the addition of a 230kV
circuit on the Santa Rosa/Test Track (“SR/TT”) to Pinal Central®> 500kV segment of the South
East Valley Project (“SEV Project”). Specifically, the SPPR Group intends to construct a 230kV
circuit on a portion of the SR/TT to Pinal Central 500kV segment of the SEV Project which will
ultimately interconnect one leg of the proposed SPPR Group “Three Terminal Plan”
transmission project (“TTP”) to the SR/TT 230kV substation.

Salt River Project (“SRP”), the project manager for the SEV Project, has indicated SRP would
prefer the SPPR Group (or a subset of the SPPR Group) make a filing with the Arizona
Corporation Commission (“ACC”) consistent with the requirements of Condition 23 of the SEV
Project prior to the procurement and installation of transmission structures capable of
supporting both the 500kV and 230kV circuit. The purpose of this corridor outage report is to

! Entities participating in the SPPR Group include: Aha Macav Power Services, Mohave Valley, CA; Ak-Chin Energy Services, Tempe, AZ; Anza
Electric Cooperative, Anza, CA; Aquila Irrigation District, Aquila, AZ; Arizona Electric Power Cooperative, Benson, AZ; Avra Valley Irrigation &
Drainage District, Marana, AZ; Buckeye Water Conservation & Drainage Dist., Buckeye, AZ; Central AZ Water Conservation District, Phoenix, AZ;
Chandler Heights Conservation & Irrigation Dist., Chandler Heights, AZ; Duncan Valley Electric Cooperative, Duncan, AZ; Electrical District No. 2,
Coolidge, AZ; Electrical District No. 3, Maricopa, AZ; Electrical District No. 4, Eloy, AZ; Electrical District No. 5 (Pinal County), Red Rock, AZ;
Electrical District No. 5 (Maricopa County), Mesa, AZ; Electrical District No. 6, Queen Creek, AZ; Electrical District No. 7, Waddell, AZ; Electrical
District No. 8, Gila Bend, AZ; Gila River Indian Community Utility Authority, Chandler, AZ; Graham County Electric Cooperative, Pima, AZ;
Harquahala Valley Power District, Tonopah, AZ; Maricopa Water District, Waddell, AZ; McMullen Valley Power District, Salome, AZ; Mohave
Electric Cooperative, Bullhead City, AZ; Navajo Tribal Utility Authority, Fort Defiance, AZ; Ocotillo Water & Conservation District, Ocotillo, AZ;
Page Electrical Utility, Page, AZ; Queen Creek Irrigation District, Queen Creek, AZ; Roosevelt Irrigation District, Buckeye, AZ; Safford Electrical
Utility, Safford, AZ; San Tan Irrigation District, Chandler Heights, AZ; Sulphur Springs Valley Electric Cooperative, Willcox, AZ; Tohono O'odham
Utility Authority, Sells, AZ; Tonopah Irrigation District, Tonopah, AZ; Town of Thatcher, Thatcher, AZ; Trico Electric Cooperative, Marana, AZ;
Valley Electric Association, Pahrump, NV; Wellton-Mohawk Irrigation and Drainage District, Wellton, AZ.

? Pinal Central is the recently announced name of the previously indentified Pinal South substation discussed in detail by the SEV Project
documents and in many regional planning forums.
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address and support the SPPR Group’s request for ACC permission to install a 230kV circuit on
the SEV Project from the SR/TT substation to the Thornton Road alignment.

This corridor outage study supplements the July 2006 Desert Basin 230 kV Power Line Project -
Corridor Outage Study prepared by SRP, a copy of which is attached as Appendix IV. It
demonstrates the power flow, post-transient and transient stability impacts of common
corridor outages related to the SRP Desert Basin 230kV transmission line, the Arizona Public
Service Company (“APS”) Sundance 230kV transmission line, and the SPPR Group TTP
transmission project.

Using a 2011 power flow case® developed for the line rating process of the SEV Project as the
base case, KRSA modified the case to include the TransCanada and SPPR Group generation
projects, the SRP 230kV circuit from Pinal Central to Abel, and the SPPR Group TTP transmission
project. The case assumed area generation was operating at or near rated capacity (Desert
Basin at 597MW, Sundance at 437MW, TransCanada at 562 MW, Saguaro at 399MW and the
SPPR Group Generation Project at 627MW).

The eleven corridor outages that were analyzed are listed below; and, a map showing the
location of each corridor outage with individual enlargements is attached immediately
following the text of this report.

(1) Thornton Road North corridor (this was the color coded orange corridor on the SRP Corridor

Outage Study):
e The existing Western Casa Grande — Empire (Saguaro ) 115kV line;

e The existing Arizona Public Service Company (“APS”) Casa Grande — Saguaro 230kV line;
and
e The proposed SRP Desert Basin — Pinal Central 230kV line (Desert Basin 230kV Line).
(2) Thornton Road South corridor (this is a new corridor outage created by the SPPR Group
TTP):
e The existing Western Casa Grande — Empire (Saguaro ) 115kV line;

e The existing Arizona Public Service Company (“APS”) Casa Grande — Saguaro 230kV line;
and
e The proposed SPPR Group SR/TT — ED5 230kV line (Circuit One of the TTP).
(3) The UPRR Corridor (this was the color coded green corridor on the SRP Corridor Outage
Study):
e The existing APS Desert Basin — Casa Grande 230kV line; and

® Original Case information: 2011HS-PVEAST05::S0UTH EAST VALLEY TRANSMISSION CAPACITY STUDY ADDED PINAL WEST-PINAL S-BRWN &
HARQ-TS5 TRANSMISSION SYSTEMS PV EAST PATH INCREASE 1976MW(TOT=9,486MW).SEV LINE @ 1391MW
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Power Flow Results



SPPR Condition 23 Filing Study
Thermal Results
Flows Greater than 75%
SPPR Generation and TransCanada Generation Status ON

Name From kV Name?2 To kVv2 ck Type Zone Rated Mva Outage Outage description cond23
14237| 230|PINAL_C 15098 230 1|Line 845| 537.799988|line_23COR |Line SRP Burris Road Corridor

14226] 230[TESTTRAK [19068] 230] 1JLine |  845] 485[line_23COR [Line SRP Burris Road Corridor [ 0.865
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Voltage Deviations Table



Post-Transient Voltage Deviation (%)

2015 Case w/ DBG

2015 Case gen out (600MW) SPPR Condition

Outage Monitored Bus kV (SRP) (SRP) 23 Case

Category C Contingencies

Thornton Road Corridor DBG 230 0.80 1.87 0.29
SNTAROSA 230 0.35 0.65 0.03
ABLE (SEV) 230 0.16 0.42 0.58
CASGRAPS 230 0.83 1.88 0.18
TATMOMLI 230 0.22 0.52 0.34
SAGUARO 230 0.22 0.28 0.45
COOLIDGE 230 0.03 0.08 0.87
CASAGRND 230 0.29 0.57 0.12
EMPIRE 115 0.02 0.15 1.06
PINAL_C 230 0.37
COGS (TransCanada) 230 0.79
ED5-230 230 0.16
MARANATP 230 0.33

UPRR Corridor DBG 230 0.68 1.09 0.53
SNTAROSA 230 0.56 0.38 0.15
ABLE (SEV) 230 1.87 1.75 0.55
CASGRAPS 230 2.67 2.56 1.46
TATMOMLI 230 0.65 0.56 0.09
SAGUARO 230 0.86 0.78 0.06
COOLIDGE 230 0.08 0.05 0.91
CASAGRND 230 0.49 0.38 0.25
EMPIRE 115 0.41 0.38 0.66
PINAL_C 230 0.41
COGS (TransCanada) 230 0.76
ED5-230 230 0.11
MARANATP 230 0.44

Burris Road Corridor DBG 230 0.87 2.02 0.03
SNTAROSA 230 0.55 0.33 0.04
ABLE (SEV) 230 1.95 1.72 0.41
CASGRAPS 230 2.75 2.53 1.40
TATMOMLI 230 0.69 0.52 0.25
SAGUARO 230 0.90 0.76 0.15
COOLIDGE 230 0.10 0.04 1.00
CASAGRND 230 0.54 0.32 0.16
EMPIRE 115 0.55 0.35 0.58
PINAL_C 230 0.52
COGS (TransCanada) 230 0.66
ED5-230 230 0.06
MARANATP 230 0.49

500kV Corridor DBG 230 0.58 1.25 0.49
SNTAROSA 230 0.20 0.34 0.17
ABLE (SEV) 230 0.41 0.83 0.33
CASGRAPS 230 0.58 1.22 0.39
TATMOMLI 230 0.20 0.36 0.29
SAGUARO 230 0.21 0.41 0.09
COOLIDGE 230 0.34 0.32 1.10
CASAGRND 230 0.18 0.33 0.00
EMPIRE 115 0.13 0.27 0.52
PINAL_C 230 0.72
COGS (TransCanada) 230 0.57




Post-Transient Voltage Deviation (%)

2015 Case w/ DBG

2015 Case gen out (600MW) SPPR Condition

Outage Monitored Bus kV (SRP) (SRP) 23 Case
Category C Contingencies
ED5-230 230 0.05
MARANATP 230 0.41
Thornton Road South Corridor DBG 230 0.12
SNTAROSA 230 0.08
ABLE (SEV) 230 0.51
CASGRAPS 230 0.02
TATMOMLI 230 0.42
SAGUARO 230 0.46
COOLIDGE 230 0.92
CASAGRND 230 0.01
EMPIRE 115 1.10
PINAL_C 230 0.42
COGS (TransCanada) 230 0.73
ED5-230 230 0.02
MARANATP 230 0.66
Test Track South Corridor DBG 230 0.13
SNTAROSA 230 0.14
ABLE (SEV) 230 0.29
CASGRAPS 230 0.05
TATMOMLI 230 0.31
SAGUARO 230 0.17
COOLIDGE 230 1.08
CASAGRND 230 0.03
EMPIRE 115 0.52
PINAL_C 230 0.68
COGS (TransCanada) 230 0.57
ED5-230 230 0.15
MARANATP 230 0.72
ED-5 South Corridor DBG 230 0.01
SNTAROSA 230 0.07
ABLE (SEV) 230 0.55
CASGRAPS 230 0.13
TATMOMLI 230 0.46
SAGUARO 230 0.71
COOLIDGE 230 0.85
CASAGRND 230 0.48
EMPIRE 115 1.84
PINAL_C 230 0.34
COGS (TransCanada) 230 0.79
ED5-230 230 0.17
MARANATP 230 0.53
Saguaro Corridor DBG 230 0.20
SNTAROSA 230 0.02
ABLE (SEV) 230 0.55
CASGRAPS 230 0.12
TATMOMLI 230 0.13
SAGUARO 230 0.14
COOLIDGE 230 0.88
CASAGRND 230 0.15




Post-Transient Voltage Deviation (%)

2015 Case w/ DBG

2015 Case gen out (600MW) SPPR Condition

Outage Monitored Bus kV (SRP) (SRP) 23 Case
Category C Contingencies
EMPIRE 115 0.58
PINAL_C 230 0.32
COGS (TransCanada) 230 0.80
ED5-230 230 0.19
MARANATP 230 2.99
ED-2 South Corridor DBG 230 0.15
SNTAROSA 230 0.20
ABLE (SEV) 230 0.65
CASGRAPS 230 0.06
TATMOMLI 230 0.14
SAGUARO 230 0.17
COOLIDGE 230 0.75
CASAGRND 230 0.37
EMPIRE 115 0.74
PINAL_C 230 0.20
COGS (TransCanada) 230 0.90
ED5-230 230 0.17
MARANATP 230 1.05
ED-4 Corridor DBG 230 0.07
SNTAROSA 230 0.25
ABLE (SEV) 230 0.62
CASGRAPS 230 0.20
TATMOMLI 230 0.27
SAGUARO 230 0.51
COOLIDGE 230 0.86
CASAGRND 230 0.39
EMPIRE 115 0.66
PINAL_C 230 0.28
COGS (TransCanada) 230 0.85
ED5-230 230 0.16
MARANATP 230 1.00
Pinal Central Corridor DBG 230 0.49
SNTAROSA 230 0.17
ABLE (SEV) 230 0.18
CASGRAPS 230 0.38
TATMOMLI 230 0.27
SAGUARO 230 0.06
COOLIDGE 230 0.58
CASAGRND 230 0.01
EMPIRE 115 0.54
PINAL_C 230 1.09
COGS (TransCanada) 230 0.35
ED5-230 230 0.10
MARANATP 230 0.53
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Condition 23 Filing SPPR
Frequencies In Area
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Condition 23 Filing for SPPR
Voltages In Area

1.25 Thornton Road Corridor Outage

1.20
1.15
1.10
1.05
1.00
0.95
0.90
0.85
0.80
0.75 '\
0.0 1.0
o 0.75 vbus
% 0.75 vbus
A 0.75 vbus
o 0.75 vbus
+ 0.75 vbus

2.0 3.0 4.0 5.0 6.0

14203
14226

19045
19065
19410

Time( sec )

CASGRAPS
SNTAROSA

COOLIDGE
ED-2
SUN ARIZ

230.0
230.0

230.0
115.0
230.0

7.0

RPRRERR

8.0

RPRRERR

RPRRERR

9.010.0

.25
.25

.25
.25
.25

Condition 23 Filing for SPPR
SRP Thornton Road North Corridor Outage

Page 1

@ thorrd.chf

prr-2015\stability\cond23

Wed Jun 18 14:47:27 2008




Condition 23 Filing SPPR
Frequencies In Area
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Condition 23 Filing for SPPR
Voltages In Area
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Condition 23 Filing SPPR
Frequencies In Area
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Condition 23 Filing for SPPR

Voltages In Area
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Condition 23 Filing SPPR
Frequencies In Area
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Condition 23 Filing for SPPR
Voltages In Area
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Condition 23 Filing SPPR
Frequencies In Area
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Condition 23 Filing for SPPR
Voltages In Area
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