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Executive Summary

Based on the following analysis, American ElectAower Service Corporation
(AEPSC) proposes and is seeking Electric Religbiouncil of Texas (ERCOT)
Regional Planning Group (RPG) acceptance for thewing projects:

1. Install a second 138/69kV autotransformer at therfdMaAlamito Creek
Substation.

2. Install 2-2.4MW NasS battery units at the Presididb&ation.

3. Construct a new 69kV line (built for 138 KV) fromlainito Creek to Presidio
with an intermediate termination point into thew@hinati substation.

Timely completion of these projects will reduce ti@nber of outages experienced
by customers in the Presidio area, which providlestec service adequacy and
reliability that complies with PURA 8§ 38.005 (d)caPUCT Subst. Rule § 25.195 (b).
Additionally, these projects are necessary to maintompliance with NERC Category
A and B criteria, and they provide for backup sesvin the event of an outage of the
radial Alamito Creek — Presidio 69kV line. Thes®jpcts will also allow American
Electric Power Texas North Company (AEP-TNC) tof@en planned maintenance on
the Alamito Creek - Presidio 69kV line without Blodoad Transfers (BLTs) with
Comision Federal de Electricidad (CFE), minimizgggvice interruption.

Background

The town of Presidio is located in far west Texiasi@ the Rio Grande River. There
is an international bridge at Presidio that conmébe United States and Mexico. As
shown in Figure 1, the only transmission sourcethe area is a radial 69kV line
extending approximately 60 miles from the Alamitee€k Substation, located in Marfa,
to Presidio.
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Figure 1. Presidio Area Transmission System



At an elevation of 4,688 feet, the town of Marfasliin the high grasslands on the south
side of the Davis Mountains. Ft. Davis is the aialyn in Texas that surpasses Marfa in
elevation. The Alamito Creek — Presidio 69kV Inuas parallel to State Highway 67 for
most of its distance. It must cross the Chinatiuktains before descending over 2,000
feet into the Rio Grande Valley at Presidio (elewa®,581 feet).

There are five load serving substations along lihes including Bryant Ranch,
Cienega, Atkinson Ranch, Shafter and Presidio aedsabstation called Chinati that was
recently constructed to house a 3.6 MVAR capaditmk for needed voltage support.
The Cienega Substation is owned and operated by@Ramde Electric Cooperative
(RGEC). AEP-TNC owns the remaining five substatio he largest load served in the
area is the town of Presidio. The Presidio Stiostecurrently serves approximately
5MW of non-coincident summer peak demand and 5.5MWinter peak demand. The
remaining four load serving substations serve al it 0.5MW — 1.0MW of peak load.
Presidio typically peaks in the winter due to thege concentration of resistive heating.
Assuming there are no fundamental econometric awing the Presidio area, AEPSC
projects that the non-coincident winter peak demaiidexceed 6MW by 2012 under
normal weather conditions. The AEPSC peak demaretést for Presidio is shown in
Table 1.

Summer| Winter

Year Peak Peak
(MW) (MW)

2008 5.08 5.48
2009 5.19 5.74
2010 5.28 5.86
2011 5.39 5.96
2012 5.48 6.09
2013 5.60 6.19
2014 5.71 6.32
2015 5.83 6.44
2016 5.94 6.57
2017 6.08 6.70
2018 6.19 6.85

Table 1. Presidio Peak Demand Forecast

The Presidio area peak demand could be significagrgeater than the current AEPSC
forecast if there are any major fundamental chargethe area economy. One such
change that appears to have significant momentuheita Entrada al Pacifico Corridor.

The La Entrada al Pacifico Corridor is a projecopgmsed to increase the
efficiency of transportation of goods from Pacifioast ports in Mexico to the Midland-
Odessa area. The La Entrada al Pacifico Corriglalefined by House Bill 2115, 1997
Texas Legislature, and was signed into law by tGewernor George W. Bush. This



project would utilize the border crossing at Priesid divert traffic from the crossing at
El Paso. Based on the feasibility study resulg, truck traffic at Presidio may be
increased from 96 to 2000 trucks per day once titieat infrastructure is in place. If

this project is completed, the Presidio area pegikahd could be increased dramatically.

Another change that could potentially impact thended in the Presidio area is
expansion of the Border Patrol. To the extentQiftece of Homeland Security imposes
additional security along the border, there mayflm¢her economic activity in the
Presidio area that would also have a positive impacarea demand. Given the lead
times required for new transmission system infredtire, these developments must be
followed closely and plans must be in place to emsbat AEP-TNC can reliably serve
future demand in the Presidio area.

Design and Operational History

The design, physical condition (due to age) andtlon of the Alamito Creek —
Presidio 69kV line makes it susceptible to frequarthges and long restoration times. It
was originally built in 1948 as a 33 kV line andskadl wood construction with #2 ACSR
conductor. The phase conductors contain a steel furrounded by seven aluminum
strands. This conductor is used today for distidbuservice to a single home. As shown
in Figure 2, the Alamito Creek — Presidio 69kV lireea single pole design with no
shielding from lighting strikes and the majority thie poles feature a pole top insulator
and phase conductor.
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The predominant cross-arm utilized is an eight famtnd arm and the insulators are
designed to operate at 33kV. In contrast to modesign standards that utilize clamps
to secure the phase conductor to the insulatowities were used to strap the conductor
to the insulator on more than 85% of the polesgufés 3 and 4 show the cross-arms,
insulators and tie wires.

Figre 4. 33kV Insulators and Tie Wires



As shown in Figures 5 and 6, the current physicaldd¢ion of the Alamito Creek —
Presidio 69KV line is very poor and is in need efflacement. Based on the most recent
inspection data, there is a minimum of 96 polesssfarms, braces or other related line
components that need to be replaced. The poless-ammns and braces are showing signs
of deterioration and are failing at an unacceptasale. Continued refurbishment of the
line will not relieve these problems, because tierent limitations of its design cannot
be corrected.

L

Figure 5. Pole Top Damage




As previously mentioned, the Alamito Creek — Pries&bkV line crosses the Chinati
Mountains as it descends over 2,000 feet from Manfa the Rio Grande Valley at
Presidio. As one would expect, the area travelsetthe Alamito Creek - Presidio 69kV
line is extremely rough, which makes access fomteaance and repair and replacement
costly. It also contributes to increase outage $invben restoration action must be taken
to restore service. This is shown in Figure 7.

Figure 7. Area Terrain

The rugged terrain contributes to extreme wind enig and wind shear due to
temperature inversion and turbulence. This aresahisorically experienced very heavy
thunderstorms often accompanied by high winds agiring. This line has been
especially susceptible to lightning outages dugh#length of the line, pole top design,
underrated insulators and lack of a shield wiregufe 8 provides an indication of the
number and location of lightning strikes over tberfyear period from 2002-2006. As
indicated, there have been an estimated 3,91lighstrikes over this period within the
general vicinity of this line. Despite attemptsuse lightning arrestors on the line to
mitigate the faults that result from lightning,emuptions have continued due to the poor
grounding provided by the rocky soil.
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Figure 8. Lightning Activity Along Alamito CreekRresidio 69kV line

The Alamito Creek - Presidio 69KV line has expereaah247 momentary outages
primarily for weather events such as described atlmer the period 2001-2006. There
have been nine permanent outages over this saneep@mod with the longest outage
duration being 11.2 hours and an average outagsiduarof 6.8 hours. The length of the
line and rough terrain contribute to the long restion times of the permanent outages.
Common modes of failure along this line includet, éme not limited to, the following:

* Pole, cross-arm and insulator damage due to vidilghthing strikes;

* Failure of insulator tie wires allowing conductordontact pole;

* Loosened hardware due to wind shear allowing caidtic contact pole;

* Dust collection on insulators resulting in trackirigading to electrical
arcing and fire;

» Failure of metal oxide varistor (MOV) arrestors;

* Washout created by heavy run-off; and

» Conductor fatigue due to line galloping.
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These failures are indicative of a transmissioe linat is extremely old and in need of
total redesign to better perform for the conditiexperienced in its location and current
application. Continued refurbishment of the lind not relieve these problems, because
the inherent limitations of its design cannot berected. The only practical alternative is
the complete replacement of the line.

Power quality has also been an issue for the Roeasida loads. Due to customer
complaints, AEP-TNC placed a voltage recorder igr@acery store located in Presidio
from July 8 to September 8, 2007. During that tithere were 81 recorded poor voltage
service quality events with as many as eight evestsrded in a single day. Of these 81
events, a store employee reported seeing 19 of.them

The poor reliability of this line has become a vémyportant issue with the
residents of Presidio and State and Local goverhwif@nials as evidenced by the letters
from Mayor Hernandez of Presidio and State Reptatea Gallego of District 74
included as Attachment 1. In addition, the managenirom RGEC has expressed
concern about the reliability of the Alamito CreeRresidio 69kV line and has requested
that AEP-TNC take the steps necessary to improwe fbliability of service.
Representatives from AEP-TNC customer service, conity affairs and transmission
services have met with the Mayor, City Council aesidents of Presidio to address the
growing concerns over the poor reliability of seevin the area. The major issues raised
by the residents and City officials were the numifamomentary outages and the length
of permanent outages. There was a significant amoti discussion about damages
ranging from air conditioning units to vaccine sarlost by the Health Department.
AEP-TNC continues to remain in close contact witlstomers in the Presidio area to
address their concerns and to look for solutionsmprove the reliability of service in
this area.

Power Flow Analysis of Existing System

In order to evaluate the integrity of the AEP-TNi@nsmission system in the
Presidio area, AEPSC utilized the PowerWorld Sinaulaersion 12.0. The following
analysis was performed using the ERCOT 2008 sumandr 2008/2009 winter peak
power flow cases. The main issues and/or conditemalyzed in this analysis are as
follows:

Pre-contingency voltage at Presidio,

Loss of 138kV source from Barrilla Junction,
Loss of Alamito Creek — Presidio 69kV line, and
Backup service to Presidio.

PwpdPE
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Due to the length of the Alamito Creek — Presid®&\ line and the small conductor
size, the pre-contingency voltage at Presidio é®rcern. As shown in Figure 9, under
summer peak conditions there is an 8.3% pre-coatiog voltage drop between Alamito
(bus 6678) and Presidio (bus 6684) at a Presidid level of approximately 5SMW (total
radial load of approximately 5.5MW).
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Figure 9. Existing System Pre-contingency VoltBgep

The Presidio bus voltage under these conditio8%.4%, assuming the source voltage at
Marfa can be maintained at the indicated 103.7%owé¥er, it is not practical to
maintain a voltage at that level, since substaéignipment can be damaged if voltages
greater than 105% are sustained. Further, witBtatibn metering accuracy of +/- 1%, a
more conservative approach to voltage regulatiomMatfa would be required. This
would result in an even lower pre-contingency \gpdtaat Presidio. AEPSC
Transmission Planning Criteria requires that unuenmal conditions, all bus voltages
should be maintained between 95% and 105%. Fi@0Oreshows that with a small
0.12MW increase in the Presidio summer peak |olagl,pre-contingency voltage will
drop below 95% under normal conditions and thudatéo North American Electric
Reliability Council (NERC) and AEPSC Planning Cride AEPSC projects the Presidio
load to reach this level in 2009 under normal weattonditions. If the weather is
unusually hot, the Presidio load could easily egctns level during the 2008 summer
peak period. As discussed above, it is likely th#&dwer source voltage at Marfa would
result in pre-contingency voltages below 95% atsidie under projected 2008 peak
demand levels.
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Figure 10. Presidio Pre-contingency Voltage avB\2Peak Load Level

As previously discussed, Presidio typically peakshe winter due to the high
concentration of resistance heating load. FigdreHows the Presidio bus voltage under
winter peak conditions with the forecasted 2008t&ripeak demand of 5.5MW.

.-‘

Figure 11. Presidio Pre-contingency Voltage Untferter Peak Conditions
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The Presidio voltage under these conditions is%6.8Vith an increase in the Presidio
winter peak load from 5.5MW to 6.0MW, the Presidioltage will drop below 95%
under normal conditions. This scenario is showRigure 12.

FTDAZA
t -4.84 Mid
- 09939 puy
SPY2A

-0.01 M
1.0092 pu
FOND2A
-0,02 M

1.0168 pu
B VALTZA

t-n 18 [
1.0245 pu
RFA2S ;
0,00 M L hC, BARRT 44 < FTST44

10922 pid 0,00 M 0.00 MW - 0,00 M
1.0293 pu 10392 pu 1.0453 pu
ALMC24

BARL24 FTST24
0,00 M .00 M S TheTeTAr 0,00 M
4 \ EE W s ’ ] 0.00 MW / IR
0.02 W
G ALPRIA 10281 pu 1020000 | cocssa
I3 1.0047 pi 1.0304 0.00 I -2.80 M
o7z mw W
MERF24 \ 1.0267 pu o 10228 pu
1.0045 pu 3 —
Az Al FRBELDING 0
-0.02 MW v \\ / e }1 10 AL
0.9976 pu e 10228 pu

IMATIZ
0.00 khA!

0.9931 pu
AF24,
-0.23 MW
09206 pu
PRESZA
-6.00 M

0.8474 pu

1.0243 pu

Figure 12. Presidio Pre-contingency Voltage witmiat Peak of 6MW

AEPSC forecasts the Presidio winter peak load teed this level by 2012 under normal
weather conditions. A colder than normal wintethe Presidio area could easily push
peak loads higher than forecast. In fact, thei®ietoad actually peaked at 5.99MW in

the winter of 2006.

In addition to the pre-contingency voltage probleah$residio, there are two single
contingency outages that result in an inabilitytled AEP-TNC transmission system to
reliably serve the Presidio area load. These twtages are 1) loss of the 138kV source
from Barrilla Junction to Marfa, and 2) loss of tAkamito Creek — Presidio 69KV line.
The 138kV source from Barrilla Junction is deperndam the 138kV transmission line
that terminates at the Marfa Substation as wethad38/69kV autotransformer at Marfa.
If either of these two transmission elements is @luservice for any reason, voltages
along the Alamito Creek — Presidio 69kV line willop to approximately 90% with a
Presidio summer load at or above 6.2MW (total fdde&d of 6.7MW). This scenario is
shown in Figure 13.
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Figure 13. Loss of Barrilla Junction — Alamito €kel38kV (6.2MW Presidio Summer

Load)

A similar result is experienced under winter peakditions with a Presidio load of

6.0MW (total radial load of 7.0MW). The winter eais shown in Figure 14.
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The Presidio winter peak load is forecasted to edc@MW by 2012 under normal
weather conditions. However, a colder than nonmater could easily push winter loads
above 6MW much earlier. As previously mentionde, Presidio winter peak load was
5.99MW in 2006.

The second single contingency outage that will @névthe AEP-TNC transmission
system from serving the Presidio area load is tise bf the Alamito Creek — Presidio
69kV line. Loss of this line will result in a dotoutage of the Presidio area load. The
only source of backup supply in the area is a 1Hk\between the Presidio Substation
and CFE. This tie is only capable of serving agpnately 4AMW of the Presidio peak
load. In the event of an outage of the AlamitoeBre Presidio 69kV line, the Presidio
load must be transferred to CFE via a BLT purst@fRCOT Protocols (5.8). Current
operating procedures require the Presidio Schoad Ieéo be shed in order to
accommodate the limited supply from CFE.

Optionsfor Resolving Constraints

The preceding discussion and analysis has idedtdinumber of issues related to
the reliability of service in the Presidio areahe$e issues are as follows:

* Power quality and the number of momentary outages major problem for
customers in the Presidio area;

» The Alamito Creek — Presidio 69kV is susceptibleotstages due to its
location and poor condition;

* The time to repair and re-energize the Alamito €re®residio 69kV line can
be extremely long due to rough terrain;

* There is limited backup supply available and it caity be utilized via BLT
with CFE (requires an outage);

* The pre-contingency voltage at Presidio can drdpvb@®5% resulting in a
violation of NERC and AEPSC Planning Criteria;

* Loss of the Barrilla Junction — Alamito Creek 138k¥n result in post-
contingency voltage levels below 90% (also violgtiNERC and AEPSC
Planning Criteria); and

* Potential economic changes and/or extreme weathadittcons could easily
push summer and winter peak loads well above trethee normalized load
forecast.

The following discussion and analysis will attemiptaddress each of these important
issues.

Dynamic and Steady-State Voltage

The approach often taken to resolve steady-stadtageviolations is to install
shunt capacitors. However, the AEP-TNC transmissigstem already has 3.6MVAR
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capacitor banks installed at the Presidio and GhiBabstations and a 7.2MVAR
capacitor bank at the Alamito Creek Substation,ctvhis the practical limit for the
application of traditional shunt capacitors. Adglimore shunt capacitors is not a feasible
approach to resolving the larger reliability issulegshe area. Shunt capacitors do not
respond quickly enough to address the power quaittdiplems frequently experienced by
area customers and can actually contribute to tlweep quality concerns due to voltage
flicker that can occur as result from the switchafghunt capacitors. A comprehensive
solution to the voltage issues in the Presidio &aeweded.

Another approach to resolving dynamic and steadie stoltage problems is to
install a dynamic reactive compensation system (BRC'he DRCS can monitor system
voltage and instantaneously compensate for voltigeirbances by injecting reactive
power. In this way, the DRSC can provide steadyestoltage regulation as well as
mitigation of transient voltage fluctuations. As extension of the DRCS, AEPSC has
researched alternative technologies that can niyt gmovide the dynamic and steady
state voltage regulation, but also provide real growOne such technology that AEPSC
believes may be uniquely suited for the Presidipliagtion is Sodium-Sulfur (NaS)
batteries. AEP tested a 12.5kW NaS battery fombhths in 2001 and participated in
the first U.S. demonstration project. AEP begaerapon of its first commercial NaS
installation on June 26, 2006, in Charleston, W¥sginia. This 1.2MW NaS
installation allowed AEP to defer new substatiomstouction and has been operating
with great success.

NaS batteries are high capacity battery systemts lthae been developed for
electric power applications. A NaS battery comssist liquid sulfur at the positive
electrode and liquid sodium at the negative eleetras active materials. They are
separated by a solid beta alumina ceramic elet#rolfpuring discharge, as positive Na
ions flow through the electrolyte, electrons flow the external circuit of the battery
producing about 2 volts. This process is reveesibs charging causes sodium
polysulfides to release the positive sodium ionskliarough the electrolyte to recombine
as elemental sodium. The hermetically sealed fyaite kept at approximately 300
degrees Celsius and is operated under conditiocis that the active materials at both
electrodes are liquid and the electrolyte is solRecause of the reversible charging and
discharging, the NaS battery can be used continyiouihe discharge cycle of the NaS
battery will enable it to supply power continuousler an eight-hour period. A solid-
state inverter is used to integrate the direct enurr(DC) battery output with the
alternating current (AC) power system. The NaSebiais have an efficiency of about
89% for the charge/discharge cycle. Accountingrigerter losses, the complete system
should have an efficiency of approximately 75%-80%he expected life of the NaS
batteries is about 15 years.

As mentioned previously, the Presidio area loads lexperienced an excessive
number of momentary outages and voltage fluctuatiolm meetings with Presidio area
residents, these momentary outages and voltageidltiens are a major concern. Due to
the quick response of the NaS system, it can bd wspower quality applications. In
this case, the NaS system will sense the voltagkefl and respond quickly enough
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(within milliseconds) that machinery will not befedted and the flicker will not be
noticeable to the human eye. The NaS will alsacégable of providing steady-state
voltage support to address the pre and post canoygvoltage drop along the Alamito
Creek — Presidio 69kV line. Until the NaS systeutpat is consumed (at approximately
10.5MW in Presidio), it is capable of averting \agjé collapse (instability). The NaS can
also provide a number of other benefits due toatd power capability. Those benefits
will be discussed later in this document.

Loss of 138kV Source at Marfa

As mentioned previously, the 138kV source from Bardunction is dependent
on both the 138kV transmission line and the 138{68@kitotransformer at Marfa. If
either of these two transmission elements is owen¥ice, voltages along the Alamito
Creek — Presidio 69kV line can drop to unacceptdbleels. If the 138/69kV
autotransformer fails, the time to repair could cagte lengthy. AEP-TNC would be
required to locate a spare autotransformer or cadeew autotransformer. In addition,
with only a single 138/69kV autotransformer at Marit is necessary to remove the
138kV line from service in order to maintain thetartansformer. Adding a second
138/69kV autotransformer at Marfa would improveaatellity of service to the Presidio
area by providing redundancy and would allow fointemance of the autotransformers
without taking the 138kV line from Barrilla Junati@ut of service. Further, the existing
138/69kV autotransformer does not have sufficiapacity to serve the existing demand
for much of the year if one of the 69kV lines sagyiMarfa were to trip while the
remaining 69KV line is out of service for mainteoanSince current daily load patterns
do not allow maintenance of the 69 kV lines termiimgaat Alamito Creek across the
daily peak without a mitigation plan to shed load,upgrade must be pursued to meet the
NERC Category B criteria, the loss of single eletn&éhe addition of a second 138/69kV
autotransformer would result in improved relialyilias compared to upgrading the
existing autotransformer and could be completedkdyi

Loss of Radial 69kV Line

The loss of the Alamito Creek — Presidio 69kV i result in the direct loss of
the Presidio area load. The condition of this lisevery poor and its design and
geographic location make it susceptible to outaghs.previously mentioned, the NaS
batteries have the capability of injecting real /andeactive power. The real power
capability of the NaS can provide a number of biéné&d the Presidio area loads. During
an outage of the Alamito Creek — Presidio 69KV litthee NaS batteries can supply real
power to the Presidio load without interruption fgo to eight hours. Based on the
historical outage data, eight hours would be sigffictime to make most repairs and re-
energize the 69KV line. In the event of an outiagéng longer than eight hours, the NaS
batteries could supply power until a BLT with CFEcompleted. By utilizing the NaS
batteries, the BLT could be accomplished withouenmption to the Presidio load.
Based on current load projections and historicairlyoload shapes, a 4.8MW NaS
installation would be sufficient to serve the Pdesiload 90.5% - 99.4% of the time in
2008 with the remainder of the radial 69kV loacb@OkW to 1000kW. By 2013, these
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percentages would be expected to drop to 78.4%.7%9Mmf the time, under normal
weather conditions. If it is necessary to BLT Bresidio load, the supply from CFE will
still be limited to approximately 4MW unless furthmprovements are made. This issue
will be discussed later in more detail. The Na8dvgs can also be used to serve the
Presidio load without interruption while maintenans performed on the Alamito Creek
— Presidio 69kV line. Currently, Presidio load Wwbhave to be interrupted while a BLT
is completed before any maintenance can be pertbonehis line.

By installing a 4.8MW NasS battery, it will be pdst to provide a higher level of
reliability to the Presidio area loads until a mpegmanent solution can be implemented.
As shown in Figure 15, the NaS batteries will suppize Presidio area voltages with an
outage of the Batrrilla Junction — Alamito Creek B38until the Presidio load grows to
approximately 10.5MW. With an outage of the ra@@kV line, the NaS will be able to
support the Presidio area load a minimum of appnaxely 90% of the time in 2008
dropping to only 78% of the time by 2013. By thime, a permanent solution that
addresses single contingency conditions will belade
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Figure 15. NaS Installed with Outage of Barrilladtion — Alamito Creek 138kV line

One option for a permanent solution is to repldee Alamito Creek — Presidio
69kV line with a modern transmission line desighhe new line would be constructed
for operation at 138kV, but would initially be opeed at 69kV to avoid substation
equipment upgrades. As shown in Figure 16, thpfacement option would improve the
pre-contingency voltage drop from Alamito CreelPresidio.
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Figure 16. Pre-Contingency Voltage Drop with LReplacement

With the new transmission line construction, theditio area loads would not be
dependent on an aging transmission line with neldhwire — resulting in a reduction in
the number of outages in the Presidio area. Tlve tnensmission line would also
improve the voltage profile at Presidio during amage of the Barrilla Junction —
Alamito Creek 138kV. Figure 17 shows an outagehef Barrilla Junction — Alamito

Creek 138kV with the Presidio load at approximat@l§MW. The resulting voltage

drop from Alamito Creek to Presidio is less than (Bresidio drops to only 97.3%) with
the replacement of the Alamito Creek — Presidiovebike.
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Figure 17. Barrilla Junction — Alamito Creek 138&utage with Line Replacement
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There are two variations of this plan that shoulso abe considered. One
variation would involve connecting and operating thew line at 138kV. Under this
arrangement, the new line would be constructed frivm Alamito Creek 138kV
Substation to Chinati and then to Presidio. A @&SBY autotransformer would be
installed at Chinati and the existing 69kV line Wwbupe left in place. A 138/12kV
transformer would be installed at Presidio. Thestexg 69kV line would be normally
open at Alamito Creek and at Presidio. Under ogeincy conditions, the old 69kV line
could be closed in and operated for backup ungl mlew 138kV line is returned to
service. With only three termination points, tapgproach would provide more flexibility
in line routing. This is an important advantaggegi the terrain in this area. This
approach would also provide a 138kV source closethe load stations and would
eliminate the need to convert four load servingi@ta to 138/12kV service until future
circumstances required such.

The second variation is similar to the one presipuescribed except the new
transmission line would continue to be operate@9k/. This would eliminate the need
for the 138/69kV autotransformer at Chinati and1B8/12kV transformation at Presidio.
The new line could then be converted to 138kV faftare time. A one-line diagram of
these new build options is shown in Figure 18.
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Long-Term Backup Service to Presidio

Another major issue to be considered is backupieeito Presidio. In the event
of an outage that persists over a period of ddyexetis currently limited recourse. As
mentioned previously, the only source for backuppsy is through BLTs with CFE.
However, this backup source is limited to approxtehadMW of the Presidio peak load.
The CFE/ERCOT Interconnection Study dated Deceribei2003, explicitly identifies
the Ojinaga/Presidio interconnection, and recognitleat it is constrained. The
Introduction of the same report takes the followipgsition, “With the technology
currently available, interconnections between tlosec geographic regions yet isolated
transmissions systems of CFE and ERCOT can unigadly cost effectively displace
inefficient units and provide economic reliabiléphancements to meet local load growth
needs. Given the significant and mounting opegatinst of the inefficient units in
today’'s market, a new urgency exists to developvative and timely alternatives such
as asynchronous interconnections between CFE aDHRas a means to mitigate these
generation costs, provide mutual emergency supporntl allow for economic
transactions.” Wind generation as a source of @wwnenergy is of particular interest to
ERCOT at this time. Given its excess in West Texdwe Ojinaga/Presidio
interconnection would provide a small but effectpagh for the export of wind energy to
Mexico. Reciprocally, the Ojinaga/Presidio internection would provide the access to
additional natural gas energy production acrosk fmal periods in ERCOT.

CFE is presently upgrading the radial 115kV trassimon line to Ojinaga to
accommodate developing irrigation load. If the EIRT69KV transmission line from
Alamito Creek to Presidio were upgraded to 138kVhia future, it would be possible to
install an asynchronous tie to CFE. With technglsgnilar to the tie with CFE that
currently exists at Laredo, both reliability ansbeomic benefits would be achieved.
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Discussion of Options

Table 2 shows several plans for addressing theditvemrea constraints based on

the specific improvements discussed above.

Option Description In- Cost
Service
1 Install 2% 138/69kV autotransformer at Marfa | 2008 $4M
Replace 69kV circuit from Alamito Creek to
Presidio 2010 | $45M
Total $49M
2 Install 2% 138/69kV autotransformer at Marfa | 2008 $4M
Install 2-2.4MW NaS battery units at Presidio | 2009 | $15M
Replace 69kV circuit from Alamito Creek to
Presidio 2012 | $45M
Total $64M
3 Install 2 138/69kV autotransformer at Marfa,
with 138 kV terminal 2008 $5M
Install 2-2.4MW Na$S battery units at Presidio | 2009 | $15M
Replace existing 69kV line with new 138kV line
Alamito Creek — Chinati — Presidio 2012 | $48M
Install 138/69kV autotransformer at Chinati 2012 $3M
Install 138/12kV transformer at Presidio 2012 $2M
Total $73M
4 Install 2'° 138/69kV autotransformer at Marfa 2008 $4M
Install 2-2.4MW Na$S battery units at Presidio | 2009 | $15M
Replace existing 69kV line with new 69kV line
(designed for later operation at 138kV) Alamito
Creek — Chinati — Presidio 2012 | $48M
Total $67M

Table 2. Plan Options

All of the options include the addition of a sedat38/69kV autotransformer at
Marfa in 2008. The addition of the second Marfégoransformer is necessary to meet
NERC Category B criteria under maintenance conaiti@nd will improve the reliability
of service to Presidio by providing transformatre@adundancy and allow maintenance to
be performed reliably on the Marfa autotransforiaed the 69kV lines that terminate at
Marfa. This improvement could be made quickly.

Option 1 includes the replacement of the Alamiteek — Presidio 69kV line in

2010. Given the lead times for new transmissiomstioction, 2010 is the earliest that
such an improvement can be made. Option 1 doesciatle any interim improvements,
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so the Presidio area loads will continue to be sgddo outages and poor power quality
until the line can be replaced.

Option 2 includes installation of a 4.8MW NaS battunit in 2009. Including
the NaS battery unit will not only provide intersapport and improved power quality to
the Presidio area, but will also allow additionahé for the existing 69kV line to be
replaced. As mentioned previously, the NaS battery will provide sufficient real
power and voltage support to serve the Presidia ma&d 90%-99% of the time in 2008
under normal weather conditions. However, by 2@48,NaS system will only be able
to meet the Presidio area load 78%-91% of the tiAtethat point, the existing 69kV line
must be replaced. Option 2 includes a line repesd on a route that matches the route
of the existing 69KV line.

Option 3 is similar to Option 2 except the newnsmission line routed to Chinati
and then on to Presidio and would be operated 8k\1.3 This option requires a new
138kV terminal at Alamito, the installation of a8l89kV autotransformer at Chinati and
a 138/12kV transformer at Presidio. The existi®g\6 line would be left in place and
would be normally open at Alamito Creek and PresidNew line construction could
result in fewer structures than the existing linee do the more direct route, and would
allow for improved access to the line with a copawling improvement in restoration
time.

Option 4 is identical to Option 3 except the neansmission line would be
initially operated at 69kV. Option 4 would not ue@ additional transformation at
Chinati and Presidio. The new line could be coteceito 138kV at a future time ---
perhaps coincident with the construction of an ekyonous tie, if it were to be built by
CFE to access wind energy.

Preferred Option

Option 4 is the preferred option. This option\pdes better reliability to the
Presidio area loads than Option 1 due to the axhditif the NaS battery unit. The
addition of the NaS battery unit will allow the 68kine replacement to be deferred for
two years. Based on an 18% revenue requiremenElftric Transmission Texas, a
two-year deferral of the 69kV line replacement wbplay for the NaS battery unit.
Option 4 is preferred over Options 3 because ivides similar quality of service at a
lower initial cost. Option 4 is preferred over iopt 2 because it will also allow for future
growth and reliability improvement through conversto 138kV and a potential tie with
CFE.
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Conclusion

The existing reliability of service to loads inetiPresidio area is very poor.
Continued refurbishment of the line will not releethese problems, because the inherent
limitations of its design cannot be corrected. Tdmy practical alternative is the
complete replacement of the line. In additionyéh@re tremendous power quality issues
due to the long radial transmission source intesiBre@. The pre-contingency voltage
drop along the Alamito Creek to Presidio 69KV liresults in violations of AEP and
NERC Transmission Planning Criteria with existirgydls of demand. The practical
limit of the application of traditional shunt cajtacs has been reached, and adding more
shunt capacitors is not a feasible approach tdwiegpthe larger reliability issues in the
area. It is necessary to both provide support i® dhea as soon as possible, and have
systems in place to accommodate potential econohanges.

The plan that is proposed by AEPSC will providamterm support to Presidio
area loads while a permanent solution is put ircgala The cost of the near term
application of the NaS battery is offset by theisgs of the two year deferral of the long
term solution, the replacement of the 69 kV lin€ogether, these projects provide a
comprehensive and forward-thinking solution to Bresidio area. Once complete, the
AEP-TNC transmission system will be able to supgarsting and future demand in the
area and can accommodate anticipated economic gxpanto the future.

Attachments
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ﬁ Ciiy o][ Presidio

March 10, 2008

Chatles Patton

President and COO

AEP Texas

539 N. Carancahua

Corpus Christi, Texas 78478

Dear President Patton:

As Mayor of the City of Presidio, ] want to thank you on behalf of all of the citizens
living in our town for your proposals designed to improve our electric transmission
service. These include the short term measures you may take, as well as the eventual
replacement of the old transmission line that supplies power to Presidio.

This single transmission line is our major source of power and is, therefore, our life line
when it comes to receiving reliable electtic service. As you know, over the past years, our
area has experienced many outages, some quite lengthy; caused by age, weather and -
terrain related problems experienced by this single transmission line.

Just as with every other community in Texas, reliable electricity is vital to our very
existence. From an economic development and population standpoint, Presidio is
projected to grow to over 10,000 residents in the next five years. And because of our
location, we are not only known as the nation’s “Hot Spot,” because of our extremely
high summer temperatures, but because we are on the frontline in America’s efforts 1o

secure our borders,

For these reasons and many more, the town of Presidio is deeply appreciative of your
various proposals to improve electric transmission service to our city, including taking
steps to replace the old electric transmission “life line™ as soon as possible. Please do not
hesitate to contact me if there is anything I can do to help you and AEP Texas in your
efforts to get these projects approved and completed.

Sincerely,

Lorenzo Hernandez
Mayor

P.O. Box 1899 * Presidio, Texas 79845 « (432) 229-3517 » FAX : 229-3505
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State of Texas
House of Representatives

P.O. Box 777 - P.O, Box 420663
Alpine, TX 798310777 Pete P. Gallego Del Rio, TX 78842-0663
(432) B57.758% District 74 @300 7740800

P.J. Box 291
Austin, Tesas 787682910
(812} 463-0666

March 10, 2008

Mr, Charles Patton

President and COO

AEP Texas

539 N. Carancahua

Corpus Christie, Texas 78478

Dear Mr. Patton:

[’m writing to express my support and appreciation for your ongoing efforts to improve the reliability
of electric service in Presidio, Texas. As 1 understand it, this will be done by first providing some
short term solutions followed by the eventual replacement of the 60-mile transmission line between
Marfa and Presidio that serves as Presidio’s primary source of power.

The citizens in Presidio deserve to have reliable electric delivery seven days a week, 24 hours a day,
just like Texans who live in every other part of the state. They should not be penalized simply
because of their geography.

As we have discussed, the citizens in Presidio pay their fair share of transmission costs in Texas,
although the transmission service they currently are receiving needs considerable improvement. The
argument that Presidio does not use as much electricity as other larger metropolitan areas and should
not receive needed funding for a project of this magnitude simply does not wash with me.

Again, please accept my personal note of gratitude, as well as those originating from my constituents
in Presidio, for your leadership in getting some short term transmission help, which, in turn, will lead
to the replacement of the aging transmission line itself. You have my unwavering support for your
efforts and I urge you to contact me if there is anything that I can do to help produce a successful,
and speedy, outcome.

Sincerely,

by

Pete P. Gallego

Printed on Recyeled Paper
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