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January 28, 2008

Arizona  Corpora tion Commiss ion
Utilitie s  Divis ion
1200 West Washington Street
P hoe nix, Arizona  85007

Arizona Corporation C0lTimlssl0H

DOCKET *

g- oooomo- o7-03740 JAN 30 zoos

Re: Transmiss ion Line  10-yea r P lan .- 2008
DocKt8rEu fw

Gentlemen :
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Gila Bend Power Partners, LLC is planning to build a 500KV Transmission line and related
switchyard as part of the Gila Bend Power Project (GBPP) CEC Case 106, (approved 4/12/2001-
extended 4/11/2011).

The following, as per A.R.S. 40-360.02, outlines the 10-year plan for a 500KV transmission line
and related switchyard (CEC Case 109, approved 6/12/2001-extended 4/11/201 l):

The  500KV tra ns mis s ion line  will run from the  GBP P  s ite , in the  northwe s t come r of
Gila  Bend a long Wate rme lon Road to a  new switchya rd approxima te ly one  qua rte r mile
e a s t of Arizona  S ta te  Highwa y, Route  85. (S e e  a tta che d inte rconne ction dia gra m,
Exhibit 2 a nd route  ma p, Exhibit 3). At the  ne w Switchya rd, re fe rre d to a s  Wa te rme lon
S witchya rd, the  500KV tra ns mis s ion line  will in te rconne ct with  the  Arizona  P ublic
S e rvice  Gila  Rive r Line , which conne cts  the  Wa te rme lon S witchya rd to the  J ojoba
S witchya rd.

The  GBPP and re la ted transmiss ion system was included in the  Report on the  "Pre liminary Study
for the  P a lo Ve rde  Inte rconne ction", da te d 3/2/01, ve rs ion (i) a s  we ll a s  the  Re port on P ha se  I
S tudy of the  Centra l Arizona  Transmiss ion System (CATS), da ted 7/20/01.
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Arizona  Corpora tion Commiss ion
Utilitie s  Divis ion
January 28, 2008
Page  Two

The  a tta che d Exhibit I e ntitle d Re port on "The  Gila  Be nd P owe r P a rtne rs , LLC's  Ge ne ra tion
P ro je c t S ys te m Impa c t S tudy" wa s  p re pa re d  by J a me s  C. Hs u  o f S a lt Rive r P ro je c t to
de mons tra te  flow a nd s ta bility a t the  Wa te rme lon S witchya rd point of inte rconne ction for the
GBPP transmiss ion line .

Respectfully submitted,

/ 4/
HEATHER KREAGER

147100 ..- 10 year Plan
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Salt River Project

Gila Bend Power Partners Generation Proj et

SystemImpact Study Report

1 . Introduction

Industrial Power Technology (IT), on behalf of the Gila Bend Power Partners, LLC (GBPP)
has requested Salt River Project (SRP) to perform a system impact study that will assist
GBPP in the determination of the Palo Verde transmission system and the WSCC
interconnected system impact of interconnecting the proposed GBPP Generation Project with
the another proposed Panda Gila River Generation Project's planned Gila River-Jojoba 500
kV double circuit lines. These double circuit 500 kV lines will be tied to the existing
Hassayampa-Kyrene 500 kV line. Currently, GBPP has proposed to build a combined cycle
power plant of 833 MW in addition to the 2080 MW of new generation power' plant
proposed by the GilaRiver PandaProject (Panda) in the same vicinity. In responseto this
request, SRP has carried out the study work accordingly, and documented the study results in
this brief report. -

\

For this analysis, the proposed size of the GBPP project was assumed to be 833 MW.
Coincident with the development of the GBPP project, a separate generation proposal called
the Gila River Panda Project (2080 MW) is also being developed and it will be
interconnected to thePalo Verde transmission system via a double circuit 500kV line Nom
the Gila River generation site to Jojoba, a new switchyard that is being developed to
interconnect the two 500kV lines with the easting Palo Verde - Kyrene 500kV line. The

GBPP project will interconnect with the system via a new, single circuit 500kV line to
Watermelon substation, a new Switchyard the GBPP plans to build, located approximately 2
miles &om the Gila River Power facility. The Gila River _' Jojoba 500kV lines will be
looped into the Watermelon switchyard. SRP's system analysis assessed the system impact
of both the Gila River Panda and GBPP generation projects on the interconnected WSCC
system.

SRP's analysis focused on the capability of the Palo Verde area transmission system to
deliver a total of 2913 MW of new generation from both proposed projects (GBPP and Gila
River Panda) into the interconnected system. The scope of the study was to identify any
significant system impacts that may be caused by interconnecting the GBPP generation
project with the .TojobaJGi1a River double circuit 500 kV lines, the Hassayampa-Kyrene 500
kV line, and their associated switchyards. This study did not identify any mitigation
measures that may be required as a result of system impacts attributable to the GBPP
Generation Project. Therefore, neither a preliminary plan of service nor a cost estimate for
interconnecting the Proposed Generation Project with the existing and planned 500 kV
transmission system was provided.

9
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New Generation
Accommodated

Panda
Interconnection
To Palo Verde

Panda
500/230 KV
Transformer

Transmission
Constraint

Reference

4,850 MW

(Including Panda 1250 MW
& PDE S50 MW GEN)

Panda Project Looping
in 8: out of PV-KY line

No Thermal and Stability PV Intercunneeiion
Study Report

Section.]]I.B2 (Pg.2'7)

ExhRJit.2

5,240 MW

(Including Panda 1640 MW
& PDE 550 MW GEN)

.u

Building Jojoba-Panda
500 KV double druuit

lines Md Jojoba
cutting into PV-

K e line

Yes

(with 390 MW flow)

Thermal and Stability Panda Project Sensitivity
Study Report

Section I1I.I&2 (]'g.4)

Tables PF-7 & TS-15

I

S a l t  R i v e r  P r o j e c t

L

The pmpcse of  th is  Sys tem S tudy  was  to assess  the impac t  of  the GBPP projec t  on  the Palo

Verde t1 'an .smiss ion  and the in tegrated W SCC EHV t ransmiss ion  sys tem. The s tudy  is

compr ised of  l imi ted power  f low and s tabi l i t y  s tudies ,  bu t  does  not  in c lude any  shor t  c i r cu i t ,

pos t - t rans ien t  power  H ow or  subsynchronous  resonance s tudies .  Any  conc lus ions  presen ted

f rom th is  S ys tem Impac t  S tu dy  represen t  d ie  op in ion  of  S R P  an d n ot  n ecessar i l y  th e opt ion

of  th e P alo V erde T ran smiss ion  S ys tem E n gin eer in g an d Operat in g C ommi t tee.

The f o l lowing two & ansM ss ion  con f igu rat ions  were assessed in  th is  analys is  :

Configul'ation 1:

T he GB P P  P rojec t  wi l l  be in terconnec ted to the p lanned Jojoba-Gi la  R iver  500  double

c i r c u i t  l i n es  a t  a  loc at ion  approx imate ly  2  mi les  f rom th e G i la  R iv er  5 0 0  k V  s wi t c h y ard

(W atermelon  subs tat ion ) .  T h is  t ransmiss ion  con f igu rat ion  assumed that  the G i la  R iver

Genera t i ng  P ro j ec t  w ou l d i n s ta l l  a  500 /230  kV  t rans f ormer a t  the i r  Gi l a  R i ve r
subs tat ion  to accon i rnodate an  in terconnec t ion  of  the eas t ing L iber ty -G i la B end 230

k V  l i n e .

Configuration 2:

Configuration 2 represents the same 500 kV transmission configuration as
Configuration 1, however, the 500/230 kV transformer 'at the Gila River 500kV
'substation was not modeled. .

II. Review of Panda System Development and Pertinent StudyResults

Included in the "Report on the Preliminary Study For the Palo Verde Interconnection" and
"Report on the Panda Generation Project Sensitivity Study', some technical study results
pertinent to the Panda Generation Project and the impact assessment of its system development
were documented in a number of different sections throughout these reports. It should be
pointed out that these study results varied depending upon the system conditions, system
models and the Panda's transmission network used in those studies. The following table
summarizes the study results, associated information, and specific references Eom these
reports. I
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Salt River Project

These previous study results revealed the following observations:

1. For the 2003 heavy summer condition with the addition of Palo Verde-Estrella line, "New
Generation" in the amount of 4,850 MW can be accommodated by the Palo Verde
transmission system without installation of a Panda 500/230 kV transformer.

2. Approximately 390 MW increase in the Panda Gila River' Generation Plant output can be
dispatched if the Panda project is interconnected with the Arizona local 230 kV
transmission system by installing a 500/230 kV transformer.

3. The Palo Verde transmission thermal limits were constrained by the respective continuous
rating of either the Hassayampa-N. Gila 500 kV line or the Hassayampa-Kyrene 500 kV
line.

4. The Palo Verde stability limit was determined by a three-phase fault on the Palo Verde 500
kV bus and a subsequent loss of both Palo Verde-Westwing 500 kV lines.

As mentioned in the summary table above, the Panda sensitivity studies were performed based
on the following assurnpdons:

1. The Panda Gila River Generation Project (Panda Gen) was the only project to interconnect
with the Hassayampa-Kyrene 500 kV line. .

2. The GBPP Generation Project was interconnected to the Hassayampa 500 kV Switchyard
via a single circuit 500 kV line.

3. The generation output for the Panda Gen and GBPP projects were not maximized. The .
Panda Gen Project was dispatched in the ranges of 1250 MW to 1640 MW and PDE Gen

- Project was dispatched at 550 MW.

The current plan, as proposed by GBPP, is to interconnect with the Jojoba-Gila River 500 kV
double circuit lines at an intersection about 2 miles north of the Gila River 500 kV Switchyard
(Watermelon). Given these rnodiications in system representation, it was necessary to perform
additional study work to assess the impact of these system modifications on the Palo Verde and
the interconnected WSCC system with an emphasis on dispatching the maximum generation
for both Panda Gen Project (2080 MW) and GBPP Generation Project (833 MW).

111. Co n c lu s io n s

Based on the results of this impact study, the following was concluded:

1. The maximum generation that can be scheduled out of the Gila River vicinity to the
. Arizona and California load centers is a iimction of the capability of some of the Palo

Verde transmissionsystem components. This transmission capability is based ona thermal
liiooitations on either the Hassayampa- N. Gila line 500 kV line or the Hassayampa-Kyrene
500 kV line.

JCH 11/01/01 Version (C) 4
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Salt River Project

a) The maximum GBPP generation that can be accommodated by the Configuration 1
transmission system (without Panda 500/230 kV trausfonner) is about 583 MW if the
Panda Gila River generation is maximized at 2080 MW output.

b) The maximum new GBPP generation can be increased to 683 MW for the
Configuration 2 transmission system (with Panda. 500/230 kV transformer) if the
Panda generation was still at its maximum output of 2080 MW.

2. The interconnection of the proposed GBPP Generation Project witll the respective amount
of power schedule noted in 1.a and 1.b above will not have any adverse impact on the Palo
Verde Nuclear Plant, its associated transmission system, and the WSCC interconnected
system. . . . .

The common corridor outage for a simultaneous loss of both Jojoba-Gila River double
circuit 500 kV lines and a subsequent trip of combined maximum generation output (a total
of 2911 MW) will not cause a stability problem. The interconnected transmission system
can withstand such critical outage without causing wide spread cascading outages. The
consequence of this double circuit outage is comparable to the result of a simultaneous trip
of two Palo Verde generators. Both double contingencies are acceptable and meet the
WSCC Performance Criteria Level C.

4. The stability performance resulting ham a three-phase fault on the Palo Verde 500 kV bus
and fault cleared by loss of both two Palo Verde-Westwing 500 kV lines became less
severe due to power How displacement for these two critical lines when more Panda and
GBPP generation was dispatched at the Gila River location, which is further away from the
Palo Verde vicinity.

3

W. Discussion on Study Results \

(A)Power Flow Impact -

The following technical discussion is based on the various system conditions studied and
demonstrate no adverse power flow impact on the Palo Verde and the Southwest
interconnected transmission system due to the Gila River interconnection of the GBPP
Generation Project.

1. Configuration 1 (Without PaNda 500/230 kV Connection):

(See PF-TABLE 1)

Benchmark System (Without GBPPProject):

For base case conditions, that included accommodation of new generation of4,650MW by
the Palo Verde transmission system, the heaviest loadings on both the Hassayampa-N. Gila
and Jojoba-Kyrene 500 kV lines were occurred. They were reached at 100.5% and 100.4%
of their continuous ratings, respectively. Neither N-1 contingency problems nor low system
voltages were noted. <

Post-GBPP System(With GBPP Project):

JCH 11/01/01 Version (C) 5
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For base' case conditions with 4,650 MW of new generation that included the power
schedule of 833 MW of GBPP generation and 2080 MW of Panda Gila River generation to
deliver to the Palo Verde transmission system, the heaviest loadings on both the
Hassayampa-N. Gila and Joj Eba-Kyrene 500 kV lines occurred. Flow on these lines
reached 100.6% and 106.4% of their continuous ratings, respectively. A slight overload
also occurred on the remaining Jojoba-Gila River Tap 500 kV line (101.1% of its
emergency rating) for loss of one Jojoba-Gila River Tap 500 kV line.

Further studies indicated that these overloading problems could be overcome if the GBPP
generation output was reduced to 583 MW. As a result, the loading on the Jojoba-Kyrene
500 kV line was reduced to 100.3% omits continuous rating. The remaining Gila River
Tap-Jojoba 500 kV line loading was reduced to 91.5% of its emergency rating for a loss of
one Gila River Tap-Jojoba 500 kV line. .

1.Configuration 2 (With Panda 500/230 kV Connection):

(See PF-TABLE2)

Benchmark System(Without GBPPProject):
.

For base case conditions, that included accommodation of new generation of 5,040 MW by
the Palo Verde 500 kV and local 230 kV transmission systems, the heaviest loadings on
both the Hassayampa-N. Gila and Jojoba-Kyrene 500 kV lines occurred. Flows on these

. lines reached.100.1% and 100.0% of their continuous ratings, respectively. No N-1
contingency problems or low system voltageswerenoted.

Post-GBPP System (With GBPP Project):

l

For base case conditions with 5,070 MW of new generation that included the power
schedule of 833 MW of GBPP generation and 2080 MW of Panda Gila River generation to
deliver to the Palo Verde 500 kV and local 230 kV transmission systems, the heaviest
loadings on both the Hassayampa~N. Gila and Jojoba-Kyrene 500 kV lines occurred. They
reached 100.2% and 104.6% of their continuous ratings, respectively. No overload
occurred on the remaining Jojoba-Gila River Tap 500 kV line (84.l% of its emergency
rating) for loss of one Jojoba-Gila River Tap 500 kV line. No voltage problems were
detected for any N-1 contingencies.

Further studies indicated that this overloading problem could be overcome if the GBPP
generation output was reduced to 683 MW. As 'a result, the loading on the Jojoba-Kyrene
500 kV line was reduced to 100.3% of its continuous rating. The remaining Gila River
Tap-Jojoba 500 kV line loading was reduced to 79.0% of its emergency rating for a loss of
one Gila River Tap-Jojoba 500 kV line.

(B) Transient Stability Impact
l

The stability analysis based on the following various system conditions indicated that no
adverse impact on the Palo Verde plant stability and the integrated WSCC transmission
system due to the interconnection of the GBPP Generation Project to the Palo Verde
transmission system.

JCH 11/01/01 Version (C) G
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1. Configuration 1 (Without Panda 500/230 kV Connection):

(See TS-TABLE 1).

Benchmark System (Without GBPPGen Project): .

The following three N-2 contingency outages were established for stability benchmark
performance using the pre~GBPP Project power flow limit case:

(a) Three-phase fault at the Jojoba 500 kV bus with outage of two Jojoba~Gila River 500
kV lines and a subsequent nip Panda generation of 2080 MW

(b) A simultaneous trip of two Palo Verde generators (loss of 2909 MW generation)

(c) Three-phase fault at the Palo Verde 500 kV bus with outage of two Palo Verde-
Westwing 500 kV lines

. For the Pre-GBPP Project benchmark system, the stability results showed that all three N-2
contingency outages were stable and damped. The worst case was a simultaneous loss of
two Palo Verde generators (loss of 2809 MW generation). This case resulted in a
maximum transient voltage dip of 0.86 P.U. (22% deviation) at the Marin 500 kV bus. The
next worst case was a thxee~pl1ase fault at the Palo Verde 500 kV bus and fault cleared by
the loss of two Palo Verde-Westwing 500 kV circuits. This case resulted in maximum
voltage dips of 0.91 P.U. (15% deviation) and 0.92 P.U. (16% deviation) respectively, at
the Palo Verde and Malin 500 kV buses. The least critical case was a three-phase fault at
the Jojoba 500 kV bus With outage of two Jojoba-Gila River 500 kV circuits and a
subsequent trip of 2080 MW of Pa11da generation. This case caused a maximum transient
voltage dip of 0.95 P.U. (13% deviation) at the Malin 500 kV bus.

Post-GBpp(833 MW) Project System (WithGBPP Project):

All three contingency outages simulated for the Pre-Project system were also tested in the
Post-Proj et system. A11 stability results were stable and damped. The worst case was a
three-phase fault at the Jojoba 500 kV bus with outage of two Jojoba-Gila River 500 kV
circuits and a subsequent trip of about 2900 MW of combined Panda and GBPP
generation. This case resulted in a maximum transient voltage dip of 0.81 P.U. (27%
deviation) at the Malin 5.00 kV bus. The next worst case was a simultaneous loss of two
Paulo Verde generators (loss of 2809 MW generation). This case resulted in a maximum
transient voltage dip of 0.86 P.U. (22% deviation) at the Malin 500 kV bus. The least
critical case was a three-phase fault at the Palo Verde 500 kV bus with fault cleared by the
loss of two Palo Verde-Westwing 500 kV circuits. This case resultedin maximum voltage
dips of 0.95 P.U. (ll% deviation) and 0.98 P.U. (10% deviation) respectively, at the Palo
Verde and Malin 500 kV buses. .

2. Configuration2 (With Panda S00/230 kV Connection):

JCH 11/01/01 Version (C)
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(See TS-TABLE2)

BenchmarkSystem (Without GBPP Project): .

The following three N-2 contingency outages were established for stability benchmark
performance using the pre-GBPP Project power flow limit case:

.(a) Three-phase fault at the Jojoba 500 kV bus with outage of two Jojoba-Gila River 500
kV lines and a subsequent trip Panda generation of 1560 MW

(b) A simultaneous trip of two Palo Verde generators (loss of 2809 MW generation)

(c) Three-phase fault at the Palo Verde 500 kV bus with outage of two Palo Verde-
Westwing 500 kV lines

For the Pre-GBPP Project benchmark system, the stability results showed that all three N-2
contingency outages were stable and damped. The worst case was a simultaneous loss of

~two Palo Verde generators (loss of 2809 MW generation)..This case resulted in a
maximum transient voltage dip of 0.86 P.U. (22% deviation) at the Malin 500 kV bus. The
next worst case was a three-phase fault at the Palo Verde 500 kV bus and fault cleared by
the loss of two Palo Verde-»Westwing 500 kV circuits. This case resulted in maximum
voltage dips of 0.95 P.U. (11% deviation) and 0.98 P.U. (10% deviation) respectively, at
thePalo Verde and Malin 500 kV buses. The least critical case was a three-phase fault at
the Jojoba 500 kV bus with outage of two Jojoba-Gila River 500 kV circuits and a
subsequent trip of 1560 MW of Panda generation. This case caused a maximum transient
voltage dip of 0.98 P.U. (13% deviation) at the Malin 500 kV bus.

Post-GBpp(833MW ) ProjectSystem (With GBPP Project):

A11 three contingency outages simulated for the Pre-Project system were also tested in the
Post-Project system. All stability results were stable and damped. The worst case was a
simultaneous loss oftwoPalo Verde generators (loss of`2809 MW). This case resulted in a
maximum transient voltage dip of 0.86 P.U. (22% deviation) at the Malin 500 kV bus. The
next worst case was a three-phase fault at the Jojoba 500 kV bus with outage of two
Jojoba-Gila River 500.kV circuits and a subsequent trip of about 2393 MW of combined
Panda and GBPP generations. This case caused a maximum transient voltage dip of 0.90
P.U. (18% deviation) at the Malin 500 kV bus. The least critical case was a three-phase
fault at the Palo Verde 500 kV bus with fault cleared by the loss of two Palo Verde- .
WestWiug 500 kV circuits. Thiscase resulted in maximum voltage dips of 0.95 P.U. (11%
deviation) and 0.98 P.U. (10% deviation) respectively, at the Palo Verde and Malin 500 kV
buses. '

\

I
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v . Exhibit

Exhibit 1 shows a one-line system diagram of transmission alternatives associated with the
GBPP interconnection.

VI. Summary Tables of Study Results
(The attached tables summarize the study results)

1. PF-Table 1: Power Flow Impact With And Without GBPP (833 MW) Project

(Without the Panda Gila River 500/230 KV Transformer)

2. TS-Table1: Stability Impact With And Without GBPP (833 MW) Project

(Without the Panda Gila River 500/230 KV Transformer)

3. PF-Table 2: Power Flow Impact With And Without GBPP (833 MW) Project

(With the Panda Gila River 500/230 KV Transformer)

2. TS-Table 2: Stability Impact With And Without GBPP (833 MW) Project

(With the Panda Gila River 500/230 KV Transformer)

JCH 11/D1/01 Version (C)
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