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Feasibility Study Objective =
« Evaluate the electrical performance of
different EHV transmission alternatives
capable of delivering 3,000 MW of
power from Wyoming to Arizona and
the Southwest in 2013

« Recommend the most technically
desirable plan for further detailed
technical evaluation
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Study Status

Evaluated Five 500 kV AC and DC
Alternatives and 765 kV Option

Performed high level power flow, post-
transient and transient analyses

Compared alternatives based on
electrical performance, transmission
losses and project capital cost

Completed Interim Report
Final report is in-progress
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Transmission Alternatives Evaluated
and
Associated Transmission Schedules
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Alternative D
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Study Results

e ANSWES T
R Al EXPRESS




Wyoming ’l \ B4l N
Alternative A A V4
Major Transmission Line Flows 230kV -~ | '
) 3 Johnston 1,_
Bri:;?er 4"" (~)
345kV 3000 MW
L S
Utah .
= ]
500 MW E omond -
Nevada
r R
City o Colorado
s < M W g
P /°""‘ 2
California v Las _ ¢
egas e T =
500 MV ///.\‘W . Four
7 "‘\ Moenkopi Corners
Los // | I’ll
Anmes m
All Lines are 500KV °°_° (3 P
e A— 3 ‘ Fhconis New
OtherPIanne&:’:;’c;jf;tlsam . -i- . .Gila ArlZOﬂa MeX|CO
Substation ® _,_|-
Transmission Path Flows (MW)
Alternatives S.Navajo | FCW EOR col
Benchmark 2,172 1,696 4,835 4,042
Alternative A 2,187 1,658 4,656 3,908 yEsST

S
N L
AN EXPRESS



Wyoming
Alternative B -
Major Transmission Line Flows Jim 230'2; Johnston
Bridger Wy (~)
345KV 3000 MW
M oo B
Utah o
B*Lomond
Nevada g::)t Mw E
(l:-;l;e l Wi Colorado
) Mope sy
3 3
California Vegg
500 W 2| Navajo g .- --
////.“\“ Cglrlr:ers
Los // §
Anhﬂ’evles )
All Lines are 500KV °° @
OtherPIanne:omieFt’:ltasm . -i- . .Gila ArIZOHa MeXlCO
Substation ® _,—‘-
Transmission Path Flows (MW)
Alternatives S.Navajo | FCW EOR col
Benchmark 2,172 1,696 4,835 4,042
Alternative B 2,128 1,487 4,380 4,082

b T -I_rJ

Y=

EXPRESS



Wyoming
Alternative C
Major Transmission Line Flows Ji 230';;’ Johnston
im
; (%
34%?\79“ = 3000 e
Gy 7 7 4
Utah A
omond 2
Nevada ggft o o
Lake l&’
City g Colorado
) Mona; ~Y, po ;
California Las 2&% '%4% N
Vegas n -
///.\ =Nav-aj$\* ..... . ’ our
/“ . Moenkopi 4’ Corners
Ny 4 s
AllLines are 500KV 00 MW ( H '
TransWest Express_ —— o \ 000 MW
- — 3 ‘ Foeagie New
OtherPlanneg:V;:jf;::m g - . .Gila Arizona MeXlCO
Substation ® _,_L
Transmission Path Flows (MW)
Alternatives S.Navajo | FCW EOR col
Benchmark 2,172 1,696 4,835 4,042
Alternative C 2,481 1,492 5,261 4,119

EXPRESS



Alternative D Wyoming
Major Transmission Line Flows —_— S ’[‘)av:
onnston
. § 3000
>,
Nevada Utah
Colorado
California Las
Vegas Navajo \' ...... -
Moenkopi Corners
1000 MW
Los 74
Angeles :g N
All Lines are 500KV I v
TransWestExpre;rsOject I D onntn VG N P I 2000 M
Existwsgl;;r;eess — : o 0.2 L‘gsegll'IXI NeW
OtherPlanneg:V;:jf;::m B . . .Gila Arizona MeXlCO
Substation [ ]

Transmission Path Flows (MW)
Alternatives S.Navajo | FCW EOR col
Benchmark 2,172 1,696 4,835 4,042
Alternative D 1,755 1,668 5,804 4,033

T

T aed =4

e
EXPRESS



Alternative E Wyoming
Major Transmission Line Flows e J o::;’; n
3001 3000 MW
Colorado
.- -m
Four
Corners
All Lines are 500kV
e 5 Tocson” New
OtherPlannez:‘;’c;jftF:’tlsam . - . Arizona Mexico
Substation ® _,—I-
Transmission Path Flows (MW)
Alternatives S.Navajo | FCW EOR col
Benchmark 2,172 1,696 4,835 4,042
Alternative E 2,178 1,676 4,648 3,938

o= TN aed =4
ke _-:I_.\,f_f?-"_fﬁ»‘? 7y

e
EXPRESS



W
Transmission Losses and Estlmat d

Project Cost

Transmission

Increase in WECC

Project Cost

Alternatives System Losses ($ Million)
Alternative A 245 MW 4,335
Alternative B 256 MW 4,897
Alternative C 308 MW 4,589
Alternative D 124 MW 2,347
Alternative E 182 MW 3,190
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500kV vs. 765kV AC Transmlssm i

Alternatives

Items

Transmission Alternative A

@ 500kV Voltage Level

@ 765kV Voltage Level
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Conclusions

« All transmission alternatives evaluated are
feasible and capable of meeting the
objective of the study

« Additional facilities or upgrades beyond the
basic scope of each alternative are needed
to meet reliability standards

Performances of Alternatives A, B, and C

were found to be similar electrically but
Alternative A has lower losses and lower

capital cost ST
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Conclusions (continued)

DC and AC/DC hybrid alternatives have lowest
losses, least miles of new transmission lines, and
lowest capital cost compared to 500kV AC only
alternatives

For most critical outages, 3,000 MW of generation
is tripped for DC and AC/DC hybrid alternatives
while 1,500 MW is tripped for AC alternative

765kV AC alternative compares favorable
electrically to 500kV AC but has higher capital cost
though lower losses

765kV AC could potentially have capacity for
5,000 MW
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Questions?
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