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Purpose

Transfers into San Antonio from other regions of ERCOT are currently limited under
contingency. In particular, the northeast region of the transmission network in San Antonio is
congested because of the vast amount of power being imported into that area from Central Texas
and Houston. The purpose of this study is to evaluate the benefits of adding a 345-kV switching
station at EIm Creek, which is the intersection of the 345-kV lines from South Texas Project
(STP) — Skyline and South Texas Project — Hill Country with the double circuit lines from
Marion — San Miguel. Potential benefits include increased reliability and outage flexibility,
increased transfer capability into San Antonio, and the removal of an existing remedial action
plan. Figure 1 shows an overview of the area being studied.
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Figure 1: Northeast San Antonio Transmission Network

This study will also identify and compare other technically feasible options that produce similar
benefits. Economic cost benefit analyses of these options using UPLAN will be done by
ERCOT and reported at a later date. Finally, this report will give additional project details
including the total CPS-estimated project cost, station design, expected fault currents, and review
of the required voltage profile at STP.



Assumptions

The 2009 CSC summer base case was the used in this study. The San Antonio area was
designated as the import region and the export regions were North Texas, Central Texas,
Houston, and All of ERCOT. Transfers were made from each of the export regions into San
Antonio using MUST. For MUST transfer analysis, the load and generation in the base case was
scaled down by 10% to provide the generation capacity needed to make transfers. Tools used for
load flow and transfer analysis include PowerWorld, PSS/E, and MUST.

Background

During August 2003 (summer peak), the Marion/Zorn area saw a total of 35 days of congestion
management. The Zorn AT1, Clear Springs — Marion — Zorn 345-kV lines, and Marion — Hill
Country/Skyline 345-kV lines were constrained for this time period to protect other elements.
Protected elements were not published in the August 2003 Monthly Operations Report.  Off-
peak conditions also show constraints in the area. During April 2004, the Marion — Hill
Country/Skyline 345-kV lines saw 8 days of congestion management to protect the Cibolo Creek
— Schertz 138-kV line from overloads. Figures 2 & 3 show the amount of local congestion
management that occurred during August 2003 and April 2004, respectively.
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Figure 2: Local Congestion Management in August 2003 3



ERCOT OPERATIONS MONTHLY REPORT — APRIL 2004
Local Congestion Management
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Contingency | Congestion Element Number of Days
Lon Hill Whitepaint Nueces Bay - Whitepoint 12
Duke - Pharr Duke - N. Edinburg 8
Marion - Hill Country/ Skyline Cibolo - Schertz 8§

Figure 3: Local Congestion Management in April 2004

To expand upon the example above, the following table was created that summarizes the past 6-
months as reported by ERCOT Operations. The table shows the number of days per month the
contingency outage of Marion-Hill Country/Skyline resulted in the potential overload of the
Cibolo-Schertz 138 kV line.

ERCOT Op

Contingency Overload Report Occurrences (days)
Marion - Hill Country/Skyline  Cibolo - Schertz March 04 0
Marion - Hill Country/Skyline  Cibolo - Schertz April 04 8
Marion - Hill Country/Skyline  Cibolo - Schertz May 04 8
Marion - Hill Country/Skyline  Cibolo - Schertz June 04 21
Marion - Hill Country/Skyline  Cibolo - Schertz July 04 16
Marion - Hill Country/Skyline  Cibolo - Schertz August 04 14

As the table above shows, the possibility of the Marion — Hill Country/Skyline double circuit
contingency outage results in numerous occurrences of congestions and thus causes frequent



OOME Down instructions to the generation in the area. This also results in inefficient wholesale
markets. Note the 21 instances in June, which happened to be the “worst” offender in June.

This congestion is due to the large amount of generation in the area trying to get out to the load
in Central Texas, North Texas, and San Antonio. With the topology present, the easiest path out
is north, but there is also a large amount of power that flows to San Antonio from the Marion
substation. As shown in April 2004, congestion management is required to protect the
underlying 138-kV systems. Daily outage reports show limit violations for the Cibolo Creek —
Schertz — Parkway 138-kV corridor for the loss of the Marion — Skyline/Hill Country 345-kV
double circuit. Violations also show up on the 138-kV system near Seguin for the loss of the
Marion — Clear Springs and Marion — Zorn 345-kV lines.

As a result of such congestion in this area, the Congestion Management Working Group
(CMWG) evaluated the costs associated with two Marion Constraints. In August of 2004, the
CMWG produced the following results with data from January 1, 2004 to August 10, 2004. The
first chart lists the number of 15-minute intervals the associated contingency constraint occurred
during the month listed. As the chart shows, the possibility of the Marion-Hill Country/Skyline
double circuit contingency and the possible Zorn-Clear Springs/Marion double circuit
contingency both led to numerous congestion over the past 7-months.

/Efkc‘a. MAR HC SKY & MAR CS ZORN
e Active Intervals, Jan 1-Aug 10 2004
Month Constraint # of Intervals

January-04 Clearsprings and Marion to Zorn 8
February-04 Clearsprings and Marion to Zarn 204
March-04 Clearsprings and Marion to Zorn /57
April-04 Manon-Hillcountry-Skyline 413
April-04 Clearsprings and Marion to Zaorn 22
May-04 Maron-Hillcountry-Skyline 166
May-04 Clearsprings and Marion to Zorn 98
June-04 Maron-Hillcountry-Skyline 585
June-04 Clearsprings and Marion to Zorn 54
July-04 Maron-Hillcountry-Skyline 283
July-04 Clearsprings and Marion to Zorn 37
August-04 Maron-Hillcountry-Skyline 7




“ERCOT Marion Hill Country Skyline Costs

THE TEXAS CONNECTION

Cont ID Contingency Definition

CMARSEYS Double Marion - Hill Country & Skyline

Continucus cwtage on Marien - Sheriffs Posse. Comal - Loop 337, and OPI Sw - Moricon

from 02-23-04 until 04-33-04

Ehowrs Cont. Clear Epring - Marien & Zorn 345EV lines losd Cibole - Me(ueeney & Me(uesney - SMI.
Blso shows cont. Marion - Zorn & Clear Spring 345kV lings load Cibolo - McQueeney & MocQueensy - SMI

Marion-HillCountry-Skyline

Payment Type| May03 | Jun03 | Jul03 | Aug03 | Sep03| Oct03 Nov-03 Decd3 Total
LBE UP -230118 | -25,146 | 16,134 $271,399
LBE DN 540293 | 92818 | 50587 _$683,698
OOME UP -533 569 |-114,588| -150866 | -110,772 -232 -$909,827
OOME DN -1,343,4271-191,350| -191 573 | -467 698 453 42,214,502
00MC -1,239,799|-369,707 | -1,583 -$1,611,000
TOTALS:|-3,5587 206|-793 610| -410,544 | -5938 470 635 45,690,515
Payment Type| Jan04 | Feb0D4 | Mar04 | Aprd4 | May04 | Jund4 Jul04 Total
OOME UP -15,111| -136,260 | -289504 | -29584 | 287 712 | 54745 | $812,943
OOME DN -10762 | -44217 | -804 800 |-163,225(-1940,137 | 248487 |-$3,211,727
OOMC 5555 [-1,017,308] -7,086 -$1,030,949
TOTALS: -26873 | -187,059 |-2,111,712|-199,894 |-2 227 848 | -303,232 |-$5,055,619

ERCOT

THE TEXAS CONNECTION

Marion Clear Springs Zorn Costs

DCLEZORS Doubkle Clear Spring & Marieon - Zern

Continuous outage om STP - Skyline J45kV

from 04-26-04 until 06-06-04

Shows Cont. Marien - Hill Country & Skvline 34E5kV lines load Cibole - Schertz 136kV line. |

Cont ID Contingency Definitien |

ClearSpring-Marion-Zorn
Payment Type| May03 | Jun03 | JulD3 | Aug03 | Sep03| Octl3 Nov03 Dec03 Total
LBE UP -3 469 $3,469
LBE DN -b4 945 $64,945
OOME UP 193128 338 | -267575 | -4F05 | -10883 | 83707 -$460,235
OOME DN JE030| 514 | 301588 | 7033 | 24776 | 61842 -$461,783
00OMC -1583,267 -7.241 -$160,508

TOTALS: A22423| 853 | 76404 | 11637 | 35659 | -135550 -$1,250,940
Payment Type| Jan04 | Feb04 | Mar04 | Apr04 | May04 | Jun04 Jul04 Total
OOME UP B032 | -B2545 (1074797 -27 360 | -18,770| b p31 5,485 |$1,201,619
OOME DN 3612 |-220799|-1089,133| 11830 |-26325 | -143731 | 51224 |$1,546,655
00MC

TOTALS:| -9p544 |-283344|-2,163931| -33189 | -45095 | -150,362 | -56,709 |-$2,748,273

As can be seen from the past 15-month period listed above, the period resulted in over $14.7
million dollars in congestion costs that could be avoided if the proposed EIm Creek Switching

station were built.




The addition of a 345-kV switching station at EIm Creek creates an additional 345-kV path into
San Antonio, by tying the two San Antonio lines from STP into the Central Texas area before
they reach the San Antonio Skyline and Hill Country substations. This will allow more flow out
of the Central Texas area under normal and contingency conditions. Figure 4 shows the
proposed location of the EIm Creek switching station.
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Figure 4: Proposed EIm Creek 345-kV Switching Station

Transfer Analysis

During peak conditions, power often flows into San Antonio from Central Texas and Houston.
The Marion — Skyline 345-kV and Marion — Hill Country 345-kV lines bring in power from
Central Texas. Also, the South Texas Project — Skyline 345-kV and South Texas Project — Hill
Country 345-kV lines bring in power from the Houston area. Figure 5 below shows actual daily
averaged loadings for these lines from January 2004 to May 2004. Figure 6 illustrates the line
loadings in the study area for the 2009 base case.
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Figure 5: Daily Average Loading from 01/01/04 to 05/31/04
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Figure 6: Central Texas/San Antonio Area in the 2009 Base Case

Table 1 shows the contingencies that most limit the bulk transfer capability into San Antonio for
the 2009 base case being studied. The base case transfer amounts are also shown and the
contingencies are labeled for future reference.

Basecase
From To AC FCITC Limiting Constraint Contingency

ALL_ERCOT  |SANANTONIO_I 240.9[L: 7610 SCHERT13 138 7611 PARKWA13 138 1 |A: 473-HILL CTY-MARION34&SKYLINE-MARION3
355.9|L: 5371 SKYLINE 345 7044 MARION34 345 1 |B: 472-HILL CTY-SO TEX 5&HILL CTY-MARION

CENTRALTX_E |SANANTONIO_1 182_5[L: 7610 SCHERT13 138 7611 PARKWA13 138 1 |A: 473-HILL CTY-MARION34&SKYLINE-MARION3
263.7|L: 5371 SKYLINE 345 7044 MARION34 345 1 |B: 472-HILL CTY-SO TEX 5&HILL CTY-MARION

HOUSTON_E SANANTONIO_I 244 _.0|L: 7610 SCHERT13 138 7611 PARKWA13 138 1 A: 473-HILL CTY-MARION34&SKYLINE-MARION3
351.4|L: 5371 SKYLINE 345 7044 MARION34 345 1 |B: 472-HILL CTY-SO TEX 5&HILL CTY-MARION

NORTH_TX_E |SANANTONIO_I 207.2|L: 7610 SCHERT13 138 7611 PARKWA13 138 1 A: 473-HILL CTY-MARION34&SKYLINE-MARION3
300.5|L: 5371 SKYLINE 345 7044 MARION34 345 1 B: 472-HILL CTY-SO TEX 5&HILL CTY-MARION

Table 1: Base Case Transfer Limits

Transfers into the San Antonio area are most limited by the Cibolo Creek — Schertz — Parkway
138-kV corridor under Contingency A and by the Marion — Skyline 345-kV line under
Contingency B. These constraints in the 2009 base case are the same constraints that are
frequently seen in operations on a daily basis (see Figures 2 & 3 and the examples above). When
analyzed per contingency, Contingency B is the worst contingency outage, overloading the
Marion — Skyline 345-kV line to 100% of its emergency rating. For Contingency A, there is a



remedial action plan available to protect the 138-kV system. See Appendix A for base case
transfer details.

The addition of the EIm Creek switching station at the intersection of the double circuit 345 kV
lines from San Miguel to Marion and the double circuit 345 kV lines from STP to Skyline/Hill
Country splits the four lines into eight circuits and creates a less severe contingency condition in
the area. The worst contingency outage in the base case now becomes a loss of double circuit
345 KV lines from Hill Country to Marion/EIm Creek. For this outage, power is now permitted
to flow south to EIm Creek and then to Skyline to serve San Antonio load. With the EIm Creek
switching station, the loading on Marion — Skyline decreases from 100% in the base case to 89%
under contingency. See Figures 7 & 8 for post-contingency loading on the Marion — Skyline
345-kV line both with and without the EIm Creek switching station.
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Figure 7: Contingency Loss of Hill Country — Marion/South Texas Project
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Transfer limits also increased with the addition of the switching station. From the base case
transfer results, an approximate 400 MVA increase was seen from all regions.  Table 2 below
shows these increases in transfer limits. See Appendix B for transfer details with EIm Creek in
service.

Elm Creek
From To AC FCITC Limiting Constraint Contingency

ALL_ERCOT  |SANANTONIO_I 714_4|L: 5371 SKYLINE 345 7044 MARION34 345 1 |C: 856-HILL CTY-ELMCREEK&HILL CTY-MARION
961.2[L: 5371 SKYLINE 345 7044 MARION34 345 1 |D: 858-HILL CTY-ELMCREEK&SKYLINE-ELMCREEK

CENTRALTX_E |SANANTONIO_1 569.9|L: 5371 SKYLINE 345 7044 MARION34 345 1 |C: 856-HILL CTY-ELMCREEK&HILL CTY-MARION
729._4[L: 7228 SEGUIN13 138 7229 SEGUINWS 138 1 |E: 228-MARION34-CRLSPG34&MARION34-ZORN

HOUSTON_E SANANTONIO_I 632.8|L: 5371 SKYLINE 345 7044 MARION34 345 1 C: 856-HILL CTY-ELMCREEK&HILL CTY-MARION
842 _3[L: 5371 SKYLINE 345 7044 MARION34 345 1 |D: 858-HILL CTY-ELMCREEK&SKYLINE-ELMCREEK

NORTH_TX_E [SANANTONIO_I 606.9|L: 5371 SKYLINE 345 7044 MARION34 345 1 C: 856-HILL CTY-ELMCREEK&HILL CTY-MARION
835.9|L: 5371 SKYLINE 345 7044 MARION34 345 1 D: 858-HILL CTY-ELMCREEK&SKYLINE-ELMCREEK

Table 2: Transfer Limits with EIm Creek

In conjunction with the EIm Creek switching station, adding a series reactor to the Marion —
Skyline 345-kV line may increase import capability into San Antonio. The reactor would
decrease flow on this line and divert it to the Marion — EIm Creek double circuit. Transfer
analysis, with the addition of a 0.04 p.u. reactor to the Marion — Skyline 345-kV line, shows
significant benefit over just building EIm Creek. Table 3 below has transfer results with the
reactor in place. See Appendix C for transfer details.
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Elm Creek w/ Reactor
From To AC FCITC Limiting Constraint Contingency

ALL_ERCOT  |SANANTONIO_I 1544 .4[L: 5371 SKYLINE 345 90000 ELMCREEK 345 1 |A: 473-HILL CTY-MARION34&SKYLINE-MARION3
1817.9|L: 5371 SKYLINE 345 7044 MARION34 345 1 |C: 856-HILL CTY-ELMCREEK&HILL CTY-MARION

CENTRALTX_E |SANANTONIO_1 740.3|L: 7228 SEGUIN13 138 7229 SEGUINWS 138 1 |C:228-MARION34-CRLSPG34&MARION34-ZORN
942_7|L: 7038 TWPP G134.5 7387 KUNITZ13 138 1 |F: 7044 MARION34 345 7047 GPP 34 345 1

HOUSTON_E SANANTONIO_I 1344.0|L: 5371 SKYLINE 345 90000 ELMCREEK 345 1 Base Case
1610.2|L: 5371 SKYLINE 345 7044 MARION34 345 1 |C: 856-HILL CTY-ELMCREEK&HILL CTY-MARION

NORTH_TX_E |SANANTONIO_I 884.7|L: 7228 SEGUIN13 138 7229 SEGUINW8 138 1 G: 228-MARION34-CRLSPG34&MARION34-Z0RN
1046.3|L: 3409 LAKE CRK 345 3414 TEMP SS 345 1 H: 3405 T HOUSE 345 3412 TEMP PEC 345 1

Table 3: Transfer Limits with EIm Creek and Series Reactor
Alternative Solutions
Several other solutions were evaluated to provide a comparison to the switching station
alternative. Feasibility of these solutions is not known, so these alternatives should be used only

to evaluate the amount of work necessary to achieve results similar to the addition of the
switching station.

Alternative A: Upgrade Cibolo Creek 138-kV Corridor to 351 MVA

For base case conditions, the Cibolo Creek — Schertz — Parkway 138-kV corridor limits transfers
into San Antonio for the loss of Marion — Hill Country/Skyline. In the 2009 base case, the
Schertz — Parkway line loads to 97.5% under this contingency. The current rating of these lines
in the 2009 base case is 220 MVA for Schertz — Parkway and 279 MVA from Cibolo Creek —
Schertz. As seen in Table 4 below, upgrading these lines to 351 MVA doesn’t improve transfer
capability as well as the EIm Creek substation. Depending on the cost to upgrade these lines,
this alternative still has value, as it increases the transfer capability over base case levels. See
Appendix D for transfer details.

MW Transfer to

San Antonio from:

Basecase
Transfer Level

Elm Creek
Transfer Level

Alternative A
Transfer Level

Area w/ switching station w/ upgraded 138-kV lines
All of ERCOT 241 714 352
Central Texas 183 570 261
Houston 244 633 348
North Texas 207 607 297

Details in Appendix A

Details in Appendix B

Details in Appendix D

Table 4: Transfer Capabilities Determined By Most Limited Element

Alternative B: New Marion — Skyline 345-kV Circuit

Building a new single circuit 345-kV line from Marion to Skyline provides significant
improvement over the base case transfer limits, but this may not be a viable alternative due to
ROW considerations. For this alternative, the new line becomes the limiting element for the loss
of Contingency A. Table 5 shows that the EIm Creek switching station is still a better solution

12




since it provides more capacity and is probably cheaper than building a new 16-mile 345-kV
line. See Appendix E for transfer details.

MW Transfer to

San Antonio from:

Basecase
Transfer Level

Elm Creek
Transfer Level

Alternative B
Transfer Level

Area w/ switching station w/ new 345-kV line
All of ERCOT 241 714 620
Central Texas 183 570 432
Houston 244 633 650
North Texas 207 607 515

Details in Appendix A

Details in Appendix B

Details in Appendix E

Table 5: Transfer Capabilities Determined By Most Limited Element

Alternative C: New Marion — Skyline/Hill Country 345-kV Double Circuit

The result of adding a new 345-kV double circuit line from Marion — Skyline/Hill Country
outperforms all previous solutions, including the EIm Creek switching station, in terms of
transfer capability. As with Alternative B, building these lines may not be possible due to ROW
considerations. This alternative is just meant to show the amount of work it would take to
provide a better solution than the EIm Creek switching station. The EIm Creek station with the
reactor on Marion — Skyline comes closest to this alternative in transfer capability and is most
definitely cheaper than building 44 miles of 345-kV lines. Table 6 shows a comparison of
transfer capabilities determined by the most limiting contingency and monitored element in each
analysis. See Appendix F for transfer details.

MW Transfer to Basecase EIm Creek Elm Creek Alternative C
San Antonio from: Transfer Level Transfer Level Transfer Level Transfer Level
Area w/ switching station w/ switching station & reactor w/ new 345-kV double ckt
All of ERCOT 241 714 1544 1950
Central Texas 183 570 740 688
Houston 244 633 1344 2000
North Texas 207 607 885 815
Details in Appendix A Details in Appendix B Details in Appendix C | Details in Appendix F

Table 6: Transfer Capabilities Determined By Most Limited Element
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Station Design

The proposed EIm Creek switching station will have eight (8) 345 kV circuits from inception.
Of course, future additions such as the addition of an autotransformer and/or additional circuits
should be explored further. With at least 8-circuits, the EIm Creek switching station should be
designed with a “Breaker and a Half” station arrangement. (See figure below) *“Breaker and a
Half" bus arrangement will result in twelve (12) 345 kV breakers as opposed to eight (8)
breakers for the cheaper/less reliable “ring bus” configuration. Advantages of a “breaker and a
half” configuration include greater flexibility for maintenance outages, increased reliability of
circuits remaining in service following faults and/or breaker failure, and overall improved
reliability due to the very nature of multiple paths for power to flow following any contingency
at the station. In general, the breaker and a half scheme is generally preferred because it offers a
high degree of reliability, operability, and maintainability for the Transmission System. Also,
normal industry practice is to limit ring bus configurations to about six (6) circuits.
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Fault Current Analysis

The Elm Creek switching station shall have at least a 50 kA fault current rating to allow for
system growth. Using the current 2007 ERCOT short circuit case, with expected system
additions, the 3-phase fault current at EIm Creek will be at least 35,829 Amps (see below). At
current growth rates, fault current could easily be over 40 kA within a few years. Therefore, 50
kA, being the next design level, shall be chosen for the design standard. To illustrate potential
growth of fault current, the following example lists the available fault current levels at the
Skyline 345kV station from 1998 to 2002.

1998 - 23,000 Amps
1999 - 23,822 Amps
2000 - 25,735 Amps
2001 - 30,000 Amps
2002 - 31,500 Amps

As you can see, the fault currents increased by over 8,000 amps within 5 years. The biggest
jump from 2000 to 2001 is attributed to the addition of an IPP (GPP, bus 7047) near Marion.

The fault current values were determined from the short circuit cases by tapping EIm Creek 14-
miles from Marion on the Marion to San Miguel Lines, 40-miles from Hill Country, and 29-
miles from Skyline. The following lines were tapped at the following percentages:

Skyline (5370) to STP (5915) ckt #1 17.5%
Hill Country (5211) to STP (5915) ckt #1 22.5%
Marion (7044) to San Miguel (5901) ckt #1 18.0%
Marion (7044) to San Miguel (5901) ckt #2 18.0%

The fault current values determined are listed below:

3-PH LG

Case #1: 2007 Future Year Case 34,000 A 22,000 A
Case #2: 2007 Future Year Case 35,388 A 22,382 A

with second 345 kV Loop Added

and JKS2 added
Case #3: 2007 Future Year Case 35,829 A 22,516 A

with second 345 kV Loop Added

and JKS2 added

and AVR2 added

15



Fault Current at STP
The fault currents at STP, with and without EIm Creek follow. Note that EIm Creek adds about
600 amps of fault current to an STP bus fault.

Without EIm Creek With EIm Creek

3PH LG 3PH LG
2007 Case with 345 Loop 2 35,895 A 42,474 A 36,520 A 43,061 A
& J.K. Spruce #2

2007 Case 35,840 A 42,423 A 36,483 A 43,027 A

Voltage Level Considerations

The Voltage levels at STP 345 kV substation must be maintained in a range of +2% and —4% of
362.25 kV when both units at STP are off-line, in order to comply with NRC safety
requirements. The proposed EIm Creek substation will result in the Guadalupe, Rio Nogales,
and San Miguel power plants having a larger effect on the STP voltages than without the EIm
Creek station. As a result, these plants need to ensure that they can properly coordinate
scheduled voltages. (See following e-mail for reference). The ERCOT 2004 Summer Voltage
profile (revised 7/8/04) indicates that these plants have voltage set points significantly lower than
the STP set point. Coordination must be obtained between these plants to eliminate the large
variation between them and to ensure that STP complies with NRC requirements. In addition,
the STP Interconnection agreement states that “The TDSPs will review ERCOT five year
planning studies and provide input or comments as necessary to determine...”

————— Original Message-----

From: Paul X Rocha [mailto:paul.rocha@CenterPointEnergy.com]
Sent: Friday, August 06, 2004 10:54 AM

To: dadarnell@cps-ems.com; GAPressler@cps-satx.com

Subject: EIm Creek follow-up: STPNOC review

Just to follow-up on Elm Creek, to change STP - Skyline to STP - Elm Creek
requires STPNOC review and approval to ensure that the project does not
require NRC review or otherwise affect STP"s NRC license. As it stands,
Just to highlight our earlier comment on the project, we believe the
project WOULD require NRC review and would negatively affect STP"s nuclear
operating license unless the voltage coordination issue is addressed as
part of the submittal (see comments provided by Wes Woitt).

Just wanted to make sure you are aware of this issue so you don"t get
blind-sided. We provided the previous STP upgrade and line swap for such
STPNOC review - please call Don Sevcik (713-207-6638) if you have

questions
about that process. |If you have questions about the voltage coordination
issue, Wes Woitt (713-207-2760) can help you. | believe the issue can be

resolved, but there is some coordination and a review process involved.
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Costs

CPS has estimated the total EIm Creek turnkey project cost to be approximately $11.8 million.
The details of this estimate are not included in this report but the estimate includes a
comprehensive detailed analysis of all expected costs to complete the project. As it turns out,
this estimate is approximately $1 million per breaker. With this analogy, it can be deduced that a
“ring bus” configuration option would be approximately $8 million. Incidentally, several
industry experts and consulting firms have stated that in general, such a 345 kV switching station
is generally about $1 million per breaker.

Conclusion

The addition of EIm Creek effectively adds, under normal and certain contingency conditions,
another 345-kV double circuit into San Antonio by tying the lines from South Texas Project to
the Marion bus. This allows for additional generation to flow out of Central Texas to serve load
in San Antonio and could also provide a platform for future transmission upgrades.

From a reliability and outage coordination standpoint, the EIm Creek switching station creates a
less severe contingency condition by allowing another path for power to flow on the 345-kV
system. Currently, 345-kV lines are constrained in the area to protect the underlying 138-kV
system in case of a 345-kV Category B double circuit contingency. An example of this occurs
when the Cibolo Creek — Schertz — Parkway 138-kV corridor becomes heavily loaded for the
loss of the Marion — Skyline/Hill Country 345-kV double circuit. There is a remedial action plan
in effect that allows for the Cibolo Creek — Schertz 138-kV line to be opened if the lines in this
corridor exceed their emergency ratings.

The EIlm Creek switching station may eliminate the need for this RAP since it would allow for
more post-contingency flow through the 345-kV system to the load in San Antonio. This can
also be seen in the transfer results in Appendix A and B. The Schertz — Parkway 138-kV line is
shown as a limiting element in the base case transfer results in Appendix A, but not in the
transfer results with EIm Creek in-service in Appendix B.

Based on the results of this study, ERCOT staff, CPS staff, and ERCOT South Regional
Planning view the addition of the EIm Creek switching station as a viable solution to relieve
local congestion in and around the Marion area. ROW costs, construction costs, and economic
cost/benefit analysis for this project indicates a payback to the ERCOT market in less than 2
years. With such a short payback, it is recommended to proceed with this project.
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Appendix A

FAX MUST 6.

le

le
Reporting th

From

01 *** FRI, JUN 18 2004 16:37 ***
09SUM1 - 2009 SUMMER ON-PEAK BASE CASE - ERCOT ESC SSWG
UPDATED 05/28/2004 - ERCOT PSSE VER 29.3 CSC CONS. DISPATCH

Subsys.File C:\(Shane)\Transmission Planning Projects\SS\ercotss.sub

C:\(Shane)\Transm
le C:\(Shane)\Transmi

none

e first 6 violations per transfer

To

Transfer
Level

AC
FCITC

FCITC

Delta
FCITC

on Planning Projects\SS\sds.mon
ion Planning Projects\SS\ercotss.con

C FCITC MULTIPLE TRANSFER REPORT

Monitored Element & Limiting Contingency

Ncon

Preshift

Postshift

Rating

AC TDF

ALL_ERCOT

SANANTONIO_I

1000.0

240.9

235.1

.8

L: 7610 SCHERT13 138 7611 PARKWA13 138 1

189.3

219.

5)

220.0

0.12525

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

Open 5371 SKYLINE 345 7044 MARION34 345

-

355.9

311.3

44.

L: 5371 SKYLINE 345 7044 MARION34 345 1

845.5

956.

956.0

o

.31054

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

Open 5211 HILL CTY 345 7044 MARION34 345

-

549.5|

533.9

15

L: 7608 CIBOLO13 138 7610 SCHERT13 138 1

209.9

279.

279.0

o

.12578

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

Open 5371 SKYLINE 345 7044 MARION34 345

55.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

o

.27758]

C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

Open 5211 HILL CTY 345 7044 MARION34 345

-

CENTRALTX_E

SANANTONIO_I

1000.0

182.5

178.1

L: 7610 SCHERT13 138 7611 PARKWA13 138 1

189.3

219.

220.0

o

.16609

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

-

263.7

232.1

31

L: 5371 SKYLINE 345 7044 MARION34 345 1

845.5

956.

956.0

o

-41908

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

13.

=

: 7178 MARION13 138 7608 CIBOLO13 138 1

o

.11940

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

Open 5371 SKYLINE 345 7044 MARION34 345

i

35.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

783.0

956.0

o

-39779

C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

Open 5211 HILL CTY 345 7044 MARION34 345

-

415.2

404.5

10

L: 7608 CIBOLO13 138 7610 SCHERT13 138 1

209.9

279.

279.0

o

.16648

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

Open 5371 SKYLINE 345 7044 MARION34 345

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

o

.10671]

C:228-MARION34-CRLSPG34&MARI0ON34-ZORN

3871

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

i

HOUSTON_E

SANANTONIO_I

1000.0

244.0]

L: 7610 SCHERT13 138 7611 PARKWA13 138 1

189.3

220.0

o

-12469

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

-

351.4

310.1

41.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

845.5

956.

956.0

o

.31442]

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

-

549.0

540.6

=

1 7608 CIBOLO13 138 7610 SCHERT13 138 1

209.9

278.

279.0

o

.12543]

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

i

654.3

601.2

53.

1

L: 5371 SKYLINE 345 7044 MARION34 345 1

783.0

956.

956.0

o

26452

[C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

[open 5211 HILL CTY 345 7044 MARION34 345

-
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NORTH_TX_E

SANANTONIO_I

1000.0

207.

L: 7610 SCHERT13 138 7611 PARKWA13 138 1

189.

219.

220.

o

14595

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

.

300.

263.

36.

9

=

: 5371 SKYLINE 345 7044 MARION34 345 1

845.

956.

956.

o

.36784

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

Open 5211 HILL CTY 345 7044 MARION34 345

N

462.

447.

15.

0

=

1 7178 MARION13 138 7608 CIBOLO13 138 1

229.

278.

279.

o

.10544

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

N

Open 5371 SKYLINE 345 7044 MARION34 345

N

12.

=

1 7608 CIBOLO13 138 7610 SCHERT13 138 1

209.

279.

o

.14648|

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

46.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

783.

956.

956.

o

33450

C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

Open 5211 HILL CTY 345 7044 MARION34 345

-

858.

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

o

.08990

C:228-MARI10ON34-CRLSPG34&MAR10N34-ZORN

3871

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345
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Appendix B

**X MUST 6.01 *** FRI, JUN 18 2004 16:33 ***
09SUM1 - 2009 SUMMER ON-PEAK BASE CASE - ERCOT ESC SSWG
UPDATED 05/28/2004 - ERCOT PSSE VER 29.3 CSC CONS. DISPATCH
Subsys.File C:\(Shane)\Transmission Planning Projects\SS\ercotss.sub
le C:\(Shane)\Transm on Planning Projects\SS\sds.mon
le C:\(Shane)\Transmission Planning Projects\SS\ercotss.con
le none

Reporting the first 6 violations per transfer
Transfer AC

Level FCITC

Delta
FCITC

E

From To FCITC

C FCITC MULTIPLE TRANSFER REPORT

Contingency

Ncon

Preshift

PostShift

Rating

AC TDF

1000.0 714.4] 662.6 51.8

=

ALL_ERCOT SANANTONIO_I

5371 SKYLINE 345 7044 MARION34 345 1

755.0

956. 0|

956.0

0.28137

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

-

961.2 910.8 50.4

=

: 5371 S

YLINE 345 7044 MARION34 345 1

682.9

956.0

956.0

0.28407

C:858-HILL CTY-ELMCREEK&SKYL INE-ELMCREEK

4435

Open 5211 HILL CTY 345 90000 ELMCREEK 345

i

Open 5371 SKYLINE 345 90000 ELMCREEK 345

-

1000.0 569.9 532.2 37.7

=

CENTRALTX_E [SANANTONIO_I

: 5371 SKYLINE 345 7044 MARION34 345 1

755.0

956.0]

956.0

0.35267

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

729.4

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

191.0

0.10549

C:228-MARION34-CRLSPG34&MARI0N34-ZORN

3875,

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

i

809.2 771.9 37.3

=

: 5371 S

YLINE 345 7044 MARION34

682.9

956.0

0.33746

C:858-HILL CTY-ELMCREEK&SKYL INE-ELMCREEK

4435

Open 5211 HILL CTY 345 90000 ELMCREEK 345

N

71 SKYLINE 345 90000 ELMCREEK 345

Open 5

-

1000.0 995.9 4.1

=

5371 SKYLINE 345 7044 MARION34 345 1

635.0

943. 4]

956.0

0.30844

NoLimit

C: 5211 HILL CTY 345 7044 MARION34 345 1

2229

Open 5211 HILL CTY 345 7044 MARION34 345

-

HOUSTON_E SANANTONIO_I 1000.0 632.8 39.9|L:

5371 SKYLINE 345 7044 MARION34 345 1

956.0

0.31760

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

842.3 37.3

=

5371 SKYLINE 345 7044 MARION34 345 1

682.9

956.0

0.32419

C:858-HILL CTY-ELMCREEK&SKYL INE-ELMCREEK

4435

Open 5211 HILL CTY 345 90000 ELMCREEK 345

N

Open 5371 SKYLINE 345 90000 ELMCREEK 345

i

NORTH_TX_E |SANANTONIO_I 1000.0 606.9 567.6 39.2

=

: 5371 SKYLINE 345 7044 MARION34 345 1

755.0

956.0]

956.0

0.33117

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

-

835.9 800.4 35.6

=

5371 SKYLINE 345 7044 MARION34 345 1

682.9

956. 0

956.0

0.32664

C:858-HILL CTY-ELMCREEK&SKYLINE-ELMCREEK

4435

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5371 SKYLINE 345 90000 ELMCREEK 345

i

871.3 861.4 9.9

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

114.3

190.6

191.0

0.08764

C:228-MARION34-CRLSPG34&MARION34-ZORN

3875

Open 7044 MARION34 345 7050 CRLSPG34 345

N

Open 7042 ZORN 34 345 7044 MARION34 345

N
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Appendix C

FAX MUST 6.

le

le
Reporting th

From

01 *** FRI, JUN 18 2004 16:39 ***
09SUM1 - 2009 SUMMER ON-PEAK BASE CASE - ERCOT ESC SSWG
UPDATED 05/28/2004 - ERCOT PSSE VER 29.3 CSC CONS. DISPATCH

Subsys.File C:\(Shane)\Transmission Planning Projects\SS\ercotss.sub

C:\(Shane)\Transm
le C:\(Shane)\Transmi

none

e first 6 vio

To

ations per transfer

Transfer
Level

AC
FCITC

FCITC

Delta
FCITC

on Planning Projects\SS\sds.mon
ion Planning Projects\SS\ercotss.con

C FCITC MULTIPLE TRANSFER REPORT

E

Contingency

Ncon

Preshift

PostShift

Rating

AC TDF

ALL_ERCOT

SANANTONIO_I

2000.0

1544.4

1512.7

31.

8

=

5371 SKYLINE 345 90000 ELMCREEK 345 1

536.6

898.

0

898.0

0.23400

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4116

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

-

1817.9

1780.2

37.

L: 5371 SKYLINE 345 7044 MARION34 345 1

565.7

956.

0

956.0

0.21469

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

i

Open 5211 HILL CTY 345 7044 MARION34 345

-

1873.3

1840.0

33

L: 5211 HILL CTY 345 7044 MARION34 345 1

636.8

1076.

4

1076.0

0.23466

C:857-SKYL INE-ELMCREEK&SKYL INE-MARION34

4434

Open 5371 SKYLINE 345 90000 ELMCREEK 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

1983.9

1962.1

21.

=

: 5371 SKYLINE 345 90000 ELMCREEK 345 1

898.0

0.21049

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

i

1962.5

1985.2

L: 3409 LAKE CRK 345 3414 TEMP _SS 345 1

577.0

956.0

0.19300

C: 3405 T HOUSE 345 3412 TEMP PEC 345 1

1955

Open 3405 T HOUSE 345 3412 TEMP PEC 345

-

2018.3

1989.0

29

L: 5371 SKYLINE 345 7044 MARION34 345 1

515.4

955.

956.0

0.21817

C:858-HILL CTY-ELMCREEK&SKYL INE-ELMCREEK

4435

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5371 SKYLINE 345 90000 ELMCREEK 345

-

CENTRALTX_E

SANANTONIO_I

2000.0

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

191.0

0.10540

C:228-MARION34-CRLSPG34&MARI0ON34-ZORN

3875,

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

-

1034.3

L: 7038 TWPP_G134.5 7387 KUNITZ13 138 1

16.8

70.

0.05649

[Base Case

1203.2

1217.2

L: 7229 SEGUINW8 138 7602 S-XXXX13 138 1

92.5

220.

220.0

0.10605

C:228-MARION34-CRLSPG34&MARION34-ZORN

3875

Open 7044 MARION34 345 7050 CRLSPG34 345

i

Open 7042 ZORN 34 345 7044 MARION34 345

1276.5

1344.7

=

: 1095 SCRWBEAN 138 1096 BLACKRVR 138 1

12.6

83.

84.0

0.05583

[Base Case

1365.1

1345.8

19.

=

: 5371 SKYLINE 345 90000 ELMCREEK 345 1

898.0

0.26480

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4116

Open 5211 HILL CTY 345 7044 MARION34 345

i

Open 5371 SKYLINE 345 7044 MARION34 345

1315.4

1380.1

-64.

7

L: 1094 MASON 138 1095 SCRWBEAN 138 1

10.8

83.

84.0

0.05553

[Base Case
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HOUSTON_E

SANANTONIO_I

2000.0

1344.

1324.

19.

L: 5371 SKYLINE 345 90000 ELMCREEK 345 1

-1

898.0

0.26895

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4116

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

1610.

1592.

17.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

565.

-9

956.0

0.24235

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

-

1656

1642.

14.

=

: 5211 HILL CTY 345 7044 MARION34 345 1

636.

1075.

9

1076.0

0.26501

C:857-SKYL INE-ELMCREEK&SKYL INE-MARION34

4434

Open 5371 SKYLINE 345 90000 ELMCREEK 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

.

1717.

1699.

18.

=

5371 SKYLINE 345 90000 ELMCREEK 345 1

480.

898.

898.0

0.24318

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

i

1775.

1758.

17.

=

: 5371 SKYLINE 345 7044 MARIO! 45 1

515.

956.

956.0

0.24826

C:858-HILL CTY-ELMCREEK&SKYLINI ICREEK

4435

Open 5211 HILL CTY 345 90000 REEK 345

N

Open 5371 SKYLINE 345 90000 ELMCREEK 345

-

NORTH_TX_E

SANANTONIO_I

2000.0

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

113.

190.

191.0

0.08763

C:228-MARI0ON34-CRLSPG34&MAR10N34-ZORN

3875

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

1046.

1053.

=

I 3409 LAKE CRK 345 3414 TEMP SS 345 1

956.0

0.36200

C: 3405 T HOUSE 345 3412 TEMP PEC 345 1

1955]

Open 3405 T HOUSE 345 3412 TEMP PEC 345

i

1372.

1361.

11.

=

: 5371 SKYLINE 345 90000 ELMCREEK 345 1

536.

898.

898.0

0.26338

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4116

Open 5211 HILL CTY 345 7044 MARION34 345

i

Open 5371 SKYLINE 345 7044 MARION34 345

-

1442.

1454 .

=

1 7229 SEGUINW8 138 7602 S-XXXX13 138 1

92.

220.

220.0

0.08843

C:228-MARI0ON34-CRLSPG34&MAR10N34-ZORN

3875

Open 7044 MARION34 345 7050 CRLSPG34 345

.

Open 7042 ZORN 34 345 7044 MARION34 345

1447.

1457.

=

: 3405 T HOUSE 345 3412 TEMP PEC 345 1

-9

1071.

9

1072.0

0.34758

C: 3409 LAKE CRK 345 3414 TEMP SS 345 1

1961

Open 3409 LAKE CRK 345 3414 TEMP SS 345

i

1545.

1524.

20.

L: 5371 SKYLINE 345 7044 MARION34 345 1

565.

956.

1

956.0

0.25252

C:856-HILL CTY-ELMCREEK&HILL CTY-MARION

4433

Open 5211 HILL CTY 345 90000 ELMCREEK 345

.

Open 5211 HILL CTY 345 7044 MARION34 345

.
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Appendix D

**X MUST 6.01 *** FRI, JUN 18 2004 16:41 ***
09SUM1 - 2009 SUMMER ON-PEAK BASE CASE - ERCOT ESC SSWG
UPDATED 05/28/2004 - ERCOT PSSE VER 29.3 CSC CONS. DISPATCH

Subsys.File C:\(Shane)\Transmission Planning Projects\SS\ercotss.sub

le C:\(Shane)\Transm
le C:\(Shane)\Transmi
le none

Reporting the first 6 violations per transfer
Transfer AC
From To Level FCITC

FCITC

Delta
FCITC

on Planning Projects\SS\sds.mon
ion Planning Projects\SS\ercotss.con

E

C FCITC MULTIPLE TRANSFER REPORT

Contingency

Ncon

Preshift

PostShift

Rating

AC TDF

ALL_ERCOT SANANTONIO_I 1000.0 352.0]

307.5

44.

5

=

5371 SKYLINE 345 7044 MARION34 345 1

846.8

956.1]

956.0

0.31042

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

-

Open 5211 HILL CTY 345 7044 MARION34 345

-

620.0]|

564.8

55.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

784.1

956. 1

956.0

0.27746

C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

Open 5211 HILL CTY 345 7044 MARION34 345

-

CENTRALTX_E [SANANTONIO_I 1000.0 260.7

229.2

31.

: 5371 SKYLINE 345 7044 MARION34 345 1

846.8

956.0

0.41902

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

Open 5211 HILL CTY 345 7044 MARION34 345

15.

=

7178 MARION13 138 7608 CIBOLO13 138 1

279.0

0.11947

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

-

432.4

396.6

35.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

784.1

956. 1

956.0

0.39771

C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

Open 5211 HILL CTY 345 7044 MARION34 345

-

720.0]

712.0

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

114.5

191.0

0.10670

C:228-MARION34-CRLSPG34&MARION34-ZORN

3871

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

=

7608 CIBOLO13 138 7610 SCHERT13 138 1

351.0

0.16790

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

-

956.1

950.1

=

1 7610 SCHERT13 138 7611 PARKWA13 138 1

189.9

350.9

351.0

0.16840

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

N

Open 5371 SKYLINE 345 7044 MARION34 345

N

HOUSTON_E  |SANANTONIO_I 1000.0 347.7

306.3

41

=

: 5371 SKYLINE 345 7044 MARION34 345 1

846.8

956.0]

956.0

0.31427

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

.

Open 5211 HILL CTY 345 7044 MARION34 345

53.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

956.0

0.26442

C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

Open 5211 HILL CTY 345 7044 MARION34 345

-

NORTH_TX_E |SANANTONIO_I 1000.0 297.3

260.3

37.

: 5371 SKYLINE 345 7044 MARION34 345 1

846.8

956. 1]

956.0

0.36763

C:472-HILL CTY-SO TEX 5&HILL CTY-MARION

4112

Open 5211 HILL CTY 345 5915 SO TEX 5 345

Open 5211 HILL CTY 345 7044 MARION34 345

N

458.1

441.0

17

=

1 7178 MARION13 138 7608 CIBOLO13 138 1

230.1

278.5|

279.0

0.10546

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

Open 5371 SKYLINE 345 7044 MARION34 345

46.

: 5371 SKYLINE 345 7044 MARION34 345 1

956.0

0.33432

C: 5211 HILL CTY 345 7044 MARION34 345 1

2230

Open 5211 HILL CTY 345 7044 MARION34 345

-

853.0]|

843.5

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

114.5

191.1

191.0

0.08977

C:228-MARION34-CRLSPG34&MARION34-ZORN

3871

Open 7044 MARION34 345 7050 CRLSPG34 345

i

Open 7042 ZORN 34 345 7044 MARION34 345

.

=

1 7608 CIBOLO13 138 7610 SCHERT13 138 1

351.0

0.14794

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4113

Open 5211 HILL CTY 345 7044 MARION34 345

Open 5371 SKYLINE 345 7044 MARION34 345

i

1000.0

26.

=

: 5371 SKYLINE 345 7044 MARION34 345 1

642.2

956.0

0.30975

NoLimit

C:676-HILL CTY-SO TEX 5&SKYLINE-SO TEX

4300

Open 5211 HILL CTY 345 5915 SO TEX 5 345

Open 5371 SKYLINE 345 5915 SO TEX 5 345
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Appendix E

**X MUST 6.01 *** FRI, JUN 18 2004 16:43 ***
09SUM1 - 2009 SUMMER ON-PEAK BASE CASE - ERCOT ESC SSWG
UPDATED 05/28/2004 - ERCOT PSSE VER 29.3 CSC CONS. DISPATCH
Subsys.File C:\(Shane)\Transmission Planning Projects\SS\ercotss.sub
le C:\(Shane)\Transm on Planning Projects\SS\sds.mon
le C:\(Shane)\Transmission Planning Projects\SS\ercotss.con
le none

Reporting the first 6 violations per transfer
Transfer AC

Level FCITC

Delta
FCITC

Ee

From To FCITC

C FCITC MULTIPLE TRANSFER REPORT

Contingency

Ncon

Preshift

PostShift

Rating

AC TDF

ALL_ERCOT 1000.0 619.9 558.3 61.6

=

SANANTONIO_I

5371 SKYLINE 345 7044 MARION34 345 2

784.

1

956.1

956.0

0.27745

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4114

Open 5211 HILL CTY 345 7044 MARION34 345

-

Open 5371 SKYLINE 345 7044 MARION34 345

-

CENTRALTX_E [SANANTONIO_I 1000.0 432.3 392.1 40.2

=

: 5371 SKYLINE 345 7044 MARION34 345 2

784.

956.1

956.0

o

-39770

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4114

Open 5211 HILL CTY 345 7044 MARION34 345

i

Open 5371 SKYLINE 345 7044 MARION34 345

N

700.9 693.4 7.5|L:

7228 SEGUIN13 138 7229 SEGUINW8 138 1

116.

191.3

191.0

o

.10702

C:228-MARION34-CRLSPG34&MAR10N34-ZORN

3872

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

-86.5|L:

7038 TWPP G134.5 7387 KUNITZ13 138 1

16.

70.0

70.0

o

.05945]

Base Case

1000.0 59.7

=

HOUSTON_E SANANTONIO_I

: 5371 SKYLINE 345 7044 MARION34 345 2

0.26441

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4114

Open 5211 HILL CTY 345 7044 MARION34 345

i

Open 5371 SKYLINE 345 7044 MARION34 345

i

NORTH_TX_E |SANANTONIO_1I 1000.0 514.6 51.7|L:

5371 SKYLINE 345 7044 MARION34 345 2

784.

956.0

o

.33431

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4114

Open 5211 HILL CTY 345 7044 MARION34 345

i

Open 5371 SKYLINE 345 7044 MARION34 345

-

830.1 821.2 8.9

=

7228 SEGUIN13 138 7229 SEGUINW8 138 1

116.

o

.09003

C:228-MARION34-CRLSPG34&MARION34-ZORN

3872

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

-
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Appendix F

ok

*** MUST 6.01

FRI, JUN 18 2004 16:45 ***

09SUM1 - 2009 SUMMER ON-PEAK BASE CASE - ERCOT ESC SSWG
UPDATED 05/28/2004 - ERCOT PSSE VER 29.3 CSC CONS. DISPATCH
Subsys.File C:\(Shane)\Transmission Planning Projects\SS\ercotss.sub

le C:\(Shane)\Transm
le C:\(Shane)\Transmi
le none

Reporting the first 6 violations per transfer
Transfer AC
Level FCITC

From To

FCITC

Delta
FCITC

on Planning Projects\SS\sds.mon
ion Planning Projects\SS\ercotss.con

C FCITC MULTIPLE TRANSFER REPORT

Ncon

Preshift

PostShift

Rating

AC TDF

ALL_ERCOT SANANTONIO_I 2000.0| 1950.1

1969.3

.2

i
m Contingency
L: 3409 LAKE CRK 345 3414 TEMP_SS 345 1

574.9

955. 8|

956.0

0.19531

C: 3405 T HOUSE 345 3412 TEMP PEC 345 1

1955]

Open 3405 T HOUSE 345 3412 TEMP PEC 345

-

2000.0

1993.1

L: 5371 SKYLINE 345 7044 MARION34 345 2

531.4

939.2]

956.0

o

-20391

NoLimit

C:473-HILL CTY-MARION34&SKYL INE-MARION3

4115

Open 5211 HILL CTY 345 7044 MARION34 345

i

Open 5371 SKYLINE 345 7044 MARION34 345

i

CENTRALTX_E [SANANTONIO_I 2000.0

L: 7228 SEGUIN13 138 7229 SEGUINW8 138 1

117.6

191.0

o

.10707

C:228-MARI0ON34-CRLSPG34&MAR10N34-ZORN

3873

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

L: 7038 TWPP G134.5 7387 KUNITZ13 138 1

16.8

70.0

70.0

o

.05945]

[Base Case

1144.5

1157.9

L: 7229 SEGUINW8 138 7602 S-XXXX13 138 1

96.8

220.1]

220.0

o

-10770

C:228-MARION34-CRLSPG34&MARION34-ZORN

3873

Open 7044 MARION34 345 7050 CRLSPG34 345

i

Open 7042 ZORN 34 345 7044 MARION34 345

i

1210.6

1275.3

-64.

8

L: 1095 SCRWBEAN 138 1096 BLACKRVR 138 1

12.7

83.9

84.0

o

.05883

[Base Case

1247.6

1309.0

-4

[
L: 1094 MASON 138 1095 SCRWBEAN 138 1

10.8

83.8

84.0

o

.05852

[Base Case

1299.0

1359.0

L: 1093 EL MAR 138 1094 MASON 138 1

83.9

84.0

o

.05791]

[Base Case

HOUSTON_E _ |SANANTONIO_I 2000.0| 2000.0

2100.5

-100.

5

L: 3409 LAKE CRK 345 3414 TEMP _SS 345 1

574.9

954.2

956.0

o

.18967

NoLimit

C: 3405 T HOUSE 345 3412 TEMP PEC 345 1

1955

Open 3405 T HOUSE 345 3412 TEMP PEC 345

i

NORTH_TX_E |SANANTONIO_1I 2000.0 814.6

806.1

=

1 7228 SEGUIN13 138 7229 SEGUINW8 138 1

117.6

190.9

191.0

o

-09006

C:228-MARION34-CRLSPG34&MARION34-ZORN

3873

Open 7044 MARION34 345 7050 CRLSPG34 345

-

Open 7042 ZORN 34 345 7044 MARION34 345

-

1042.3

1049.7

=

: 3409 LAKE CRK 345 3414 TEMP SS 345 1

956.0

o

36545

C: 3405 T HOUSE 345 3412 TEMP PEC 345 1

1955]

Open 3405 T HOUSE 345 3412 TEMP PEC 345

1359.2

1371.2

-12.

=

7229 SEGUINW8 138 7602 S-XXXX13 138 1

96.8

220.0

220.0

o

.09064|

C:228-MARION34-CRLSPG34&MARION34-ZORN

3873

Open 7044 MARION34 345 7050 CRLSPG34 345

i

Open 7042 ZORN 34 345 7044 MARION34 345

i

1444.4

1450.9

L: 3405 T HOUSE 345 3412 TEMP PEC 345 1

566.5

1072.1

1072.0

o

34998

C: 3409 LAKE CRK 345 3414 TEMP SS 345 1

1961

Open 3409 LAKE CRK 345 3414 TEMP SS 345

1642.7

1639.7

=

: 3409 LAKE CRK 345 3414 TEMP SS 345 1

956. 1

956.0

o

33565

C: 3412 TEMP PEC 345 3414 TEMP SS 345 1

1967,

Open 3412 TEMP PEC 345 3414 TEMP SS 345

-

1735.6

1646.8

88.

L: 5371 SKYLINE 345 7044 MARION34 345 2

o

.24471

C:473-HILL CTY-MARION34&SKYLINE-MARION3

4115

Open 5211 HILL CTY 345 7044 MARION34 345

i

Open 5371 SKYLINE 345 7044 MARION34 345

i
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