KENDALL COUNTY PROJECT

The purpose of this report is to: 1) evaluate the ability of the LCRA transmission system to supply native loads and the planned CPS load at their new Fair Oaks Ranch substation, 2) develop alternatives to alleviate local system deficiencies in the Kendall County area, 3) assess the ability of these alternatives to increase power transfer capabilities within the ERCOT system, and 4) identify a recommended alternative.
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Need for Project

The Kendall substation provides support to the LCRA 138 kV transmission network northwest of San Antonio through a single 345 / 138 kV autotransformer rated for 336 MVA.  The Kendall substation is supplied radially by a 63.9 mile 345 kV circuit from the Zorn substation via Hays Energy.  Normal load growth in the western section of the LCRA system coupled with the interconnection of the CPS Fair Oaks Ranch substation to the LCRA transmission system near Boerne will result in the contingency condition overload of the Kendall autotransformer.  The new Fair Oaks Ranch substation planned by CPS is scheduled to be in service in 2003 with an initial load of approximately 40 MW.  Based upon Summer 2005 loading conditions, the loss of the 6.1 mile 138 kV transmission line between Helotes and Ranchtown (Event #1) will cause the load on the Kendall autotransformer to reach 356.7 MVA or 106.2 percent of the autotransformer’s maximum rating.  A slightly less severe overload is experienced on the Kendall autotransformer during the loss of the 11.5 mile 138 kV transmission line between Cico and Ranchtown (Event #2).  During this outage, the load on the Kendall autotransformer is expected to reach 340.0 MVA or 101.2 percent of the autotransformer’s maximum rating.  These post-contingency loading levels are violations of Section III.D of the LCRA Transmission Planning Criteria which states that “planned loading on autotransformers during normal, single, or multiple contingency conditions be limited to 100 percent of the autotransformer’s maximum MVA rating as specified by the manufacturer.”  It should be noted that the Ranchtown substation is a new in-line substation planned by CPS that will be tapped into the existing 17.6 mile Cico-Helotes 138 kV transmission line.  The proposed Ranchtown substation will support loads that are now supplied out of the Helotes substation.

Beyond the thermal limitations at the Kendall substation described above, four contingencies will cause bus voltages in the area to deteriorate to levels that are less than 92 percent of nominal.  These contingencies and their impacts on the bus voltages in the area based upon Summer 2005 loading conditions are described as follows:

1) During the loss of the 10.2 mile Kendall-Welfare 138 kV transmission line (Event #3), the voltages at the Boerne and Welfare substations are expected to deteriorate to 91.6 percent and 91.5 percent respectively.

2) During the loss of the 10.2 mile Hays-Kendall 345 kV / Welfare-Kendall 138 kV double circuit transmission line (Event #4), the voltages at the Boerne and Welfare substations are expected to deteriorate to 91.5 percent and 91.3 percent respectively.

3) During the loss of the 4.1 mile Hays-Kendall 345 kV / Bergheim-Fairoaks 138 kV double circuit transmission line (Event #5), the voltages at the Boerne, CPS Fair Oaks Ranch, and LCRA Fairoaks substations are expected to deteriorate to 90.6 percent, 89.9 percent, and 89.7 percent respectively.

4) During the loss of the 1.9 mile Hays-Kendall 345 kV / Henne-Highway 46 138 kV double circuit transmission line (Event #6), the voltages at the Antler, Riveroaks and Highway 46 substations are expected to deteriorate to 91.8 percent, 91.3 percent, and 91.2 percent respectively. 

These post-contingency voltages are violations of Section III.A of the LCRA Transmission Planning Criteria which states that “transmission system voltages shall not exceed 105 percent nor fall below 92 percent of nominal voltage during single, multiple, or extreme contingency conditions.”  The loss of the Hays-Kendall / Bergheim-Fairoaks double circuit is the most severe of these four contingency conditions in terms of the transmission system’s inability to maintain adequate bus voltages.  Furthermore, this contingency will cause the 138 kV transmission line between Cico and Helotes (via Ranchtown) to overload as power flows out of the San Antonio area increase dramatically to support the loads in the western section of the LCRA system during the simultaneous loss of the Kendall autotransformer and the loss of direct 138 kV transmission source into the area from the east.  Based upon Summer 2005 loading conditions, the loss of this double circuit will cause the load on the 17.6 mile Helotes-Ranchtown-Cico 138 kV transmission line to reach 268.1 MVA or 124.7 percent of the line’s rating.  This post-contingency loading level and the resultant decrease in the line-to-ground clearance of the circuit conductors is a violation of Section III.C of the LCRA Transmission Planning Criteria which states that “planned transmission line loading will be such that National Electrical Safety Code line-to-ground clearances will be maintained for all anticipated normal and contingency conditions.”  During normal operating conditions, the load on this 215 MVA transmission line is 125 MVA or 58.1 percent of the line’s rating.  The capacity of the 138 kV transmission line between Cico and Helotes (via Ranchtown) is scheduled to be uprated to 440 MVA at such time as to coincide with the interconnection of the new CPS Fair Oaks Ranch substation to the LCRA transmission system. 

Alternatives Considered

To address the anticipated overload of the Kendall autotransformer and low voltage conditions in the area, six transmission system improvements have been developed.  These alternatives and their estimated capital costs are described below: 

Alternative 1:
Construct a new 138 kV transmission line (approximately 16 miles) between the CPS Stone Gate substation and the CPS Fair Oaks Ranch substation.  The estimated cost of this alternative is $5,400,000.

Alternative 2:
Construct a new 138 kV transmission line (approximately 6 miles) between the Cico substation and the Boerne substation.  The estimated cost of this alternative is $2,946,000.

Alternative 3:
Construct a new 345 kV transmission line (approximately 45 miles) between the CPS Cagnon substation and the Kendall substation as necessary to provide 345 kV looped service to Kendall.  Add a second 345 / 138 kV autotransformer (rated for 478 MVA) at the Kendall substation.  The estimated cost of this alternative is $36,350,000.

Alternative 4:
Construct a new 345 kV transmission line (approximately 45 miles) between the CPS Cagnon substation and the Kendall substation as necessary to provide 345 kV looped service to Kendall.  Add a second 345 / 138 kV autotransformer (rated for 478 MVA) at the Kendall substation.  Add a 138 kV 31.2 MVAR capacitor bank at the Boerne substation.  The estimated cost of this alternative is $36,874,000.

Alternative 5:
Construct a new 138 kV transmission line (approximately 16 miles) between the CPS Stone Gate substation and the CPS Fair Oaks Ranch substation.  Add a second 345 / 138 kV autotransformer (rated for 478 MVA) at the Kendall substation.  Continue to operate Kendall as a radial 345 kV substation.  Add a 138 kV 31.2 MVAR capacitor bank at the Boerne substation.  The estimated cost of this alternative is $11,925,000.

Alternative 6:
Construct a new 138 kV transmission line (approximately 6 miles) between the Cico substation and the Boerne substation.  Add a second 345 / 138 kV autotransformer (rated for 478 MVA) at the Kendall substation.  Continue to operate Kendall as a radial 345 kV substation.  Add a 138 kV 31.2 MVAR capacitor bank at the Boerne substation.  The estimated cost of this alternative is $9,470,000.

Evaluation of Alternatives – 2005 System

Event #1 Loss of Helotes-Ranchtown

Event #2 Loss of Cico-Ranchtown

Alternative 1 eliminates the overload of the Kendall autotransformer under both contingency events; however, the loads are reduced to levels that are only just below the maximum rating of the autotransformer.  The load on the Kendall autotransformer is reduced to 98.8 percent under Event #1 and 94.2 percent under Event #2.

Alternative 2 provides only a marginal reduction in the loading level of the Kendall autotransformer.  The load on the Kendall autotransformer is 105.3 percent under Event #1 and 100.9 percent under Event #2.

Alternatives 3 through 6 provide the greatest reduction in loading levels for the Kendall autotransformer.  The addition of a second 345 / 138 kV autotransformer at the Kendall substation (designated as T2) reduces the loading of the existing unit (designated as T1) to levels in the 40-50 percent range under both Event #1 and Event #2.  The autotransformers at the Kendall substation provide more support to local loads under the 345 kV loop scenarios associated with Alternatives 3 and 4 than they do under the radial configurations associated with Alternatives 5 and 6. 
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Because it does not provide adequate relief for overloads of the existing Kendall autotranformer during contingency conditions in 2005, Alternative 2 can be dismissed as a viable system improvement.
Event #3 Loss of Kendall-Welfare

Alternatives 1 and 2 provide adequate improvement to the voltage levels at the Boerne and Welfare substations.  The voltages at these two substations are improved to an average of 96.4 percent with Alternative 1 and 99.6 percent with Alternative 2.

Alternative 3 provides only a marginal improvement to the voltage levels at the Boerne and Welfare substations.  The voltages at these two substations remain unacceptable at an average 91.6 percent with this alternative.  

Alternatives 4 through 6 provide adequate improvement to the voltage levels at the Boerne and Welfare substations.  The addition of a capacitor bank in the area as a feature of these three alternatives improves the voltages at the Boerne and Welfare substations to an average of 97.8 percent, 100.7 percent, and 99.8 percent respectively.
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Because it does not provide adequate improvement to area voltage levels during contingency conditions in 2005, Alternative 3 can be dismissed as a viable system improvement.
Event #4 Loss of Hays-Kendall / Welfare-Kendall

Alternatives 1 and 2 provide adequate improvement to the voltage levels at the Boerne and Welfare substations.  The voltages at these two substations average 96.3 percent with Alternative 1 and 96.0 percent with Alternative 2.

Alternative 3 provides only a marginal improvement to the voltage levels at the Boerne and Welfare substations.  The voltages at these two substations remain unacceptable at an average 91.6 percent with this alternative

Alternatives 4 through 6 provide adequate improvement to the voltage levels at the Boerne and Welfare substations.  The addition of a capacitor bank in the area as a feature of these three alternatives improves the voltages at the Boerne and Welfare substations to an average of 97.8 percent, 100.5 percent, and 97.8 percent respectively.
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Because it does not provide adequate improvement to area voltage levels during contingency conditions in 2005, Alternative 3 can be dismissed as a viable system improvement.
Event #5 Loss of Hays-Kendall / Bergheim-Fairoaks
Alternatives 1, 3, and 6 provide adequate improvement to the voltage levels at the Boerne, CPS Fair Oaks Ranch, and LCRA Fairoaks substations.  The voltages at these three substations average 97.0 percent with Alternative 1, 97.8 percent with Alternative 3, and 96.2 percent with Alternative 6.

Alternative 2 provides only a marginal improvement to the voltage levels at the Boerne, CPS Fair Oaks Ranch, and LCRA Fairoaks substations.  The voltages at these three substations average 94.3 percent with this alternative.

Alternatives 4 and 5 provide the greatest improvement to the voltage levels at the Boerne, CPS Fair Oaks Ranch, and LCRA Fairoaks substations.  The voltages at these three substations average 101.5 percent with Alternative 4 and 99.4 percent with Alternative 5.
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Event #6 Loss of Hays-Kendall / Henne-Highway 46

Alternatives 1, 3, 4, and 5 provide adequate improvement to the voltage levels at the Antler, Riveroaks, and Highway 46 substations.  The voltages at these three substations average 95.2 percent with Alternative 1, 95.3 percent with Alternative 3, 97.0 percent with Alternative 4, and 96.5 percent with Alternative 5.
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Alternatives 2 and 6 provide only a marginal improvement to the voltage levels at the Antler, Riveroaks, and Highway 46 substations.  The voltages at these three substations average 93.3 percent with Alternative 2 and 94.4 percent with Alternative 6.

Evaluation of Alternatives – 2010 System
Kendall Autotransformer Loading

With Alternative 1 in service, the load on the Kendall autotransformer with no contingencies is expected to reach 343.3 MVA or 102.2 percent of the autotransformer’s rating based upon Summer 2010 loading conditions. Similarly, with Alternative 2 in service, the load on the Kendall autotransformer with no contingencies is expected to reach 359.3 MVA or 106.9 percent of the autotransformer’s rating.  The addition of a second 345 / 138 kV autotransformer at the Kendall substation (designated as T2) as a feature of Alternatives 3 through 6 reduces the normal condition loading of the existing unit (designated as T1) to levels which are generally in the 50-60 range based upon Summer 2010 loading conditions.  The autotransformers at the Kendall substation provide more support to local loads under the 345 kV loop scenarios associated with Alternatives 3 and 4 than they do under the radial configurations associated with Alternatives 5 and 6.
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Because they do not provide adequate relief for overloads of the existing Kendall autotransformer during normal conditions in 2010, both Alternatives 1 and 2 can be dismissed as viable system improvements.  It should be noted that since the existing autotransformer at the Kendall substation overloads in the base case under Alternatives 1 and 2, contingencies were not tested since they will only serve to worsen pre-contingency overloads.

Voltage Levels

Using the six improvement alternatives being considered, contingencies were tested under Summer 2010 loading conditions to determine which substations will experience voltages that are less than 92 percent of nominal, and the contingency condition that will cause the most severe low voltage condition for each substation.  From this analysis, a total of 31 substations were identified in the 2010 base case as being sites that would experience low voltages, while four contingencies were identified as being the most critical.  The four contingencies which have the most detrimental impact on area voltages in 2010 are: 

1) Hays-Kendall 345 kV / Henne-Highway 46 138 kV double circuit (1.9 miles)

2)
Hays-Kendall 345 kV / Welfare-Kendall 138 kV double circuit (10.2 miles)

3)
Hays-Kendall 345 kV / Bergheim-Fairoaks 138 kV double circuit (4.1 miles)

4)
Hays-Kendall 345 kV / Fair Oaks Ranch-Boerne 138 kV double circuit (4.6 miles)

The table on the following page provides the minimum voltage level experienced at each of the 31 substations under Summer 2010 loading conditions for the base case and for each of the six improvement alternatives along with the contingency which causes that minimum voltage.  This table indicates that all of the improvement alternatives, except Alternatives 4 and 5, are subject to widespread low voltage conditions in 2010.
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Under Alternative 1, the transmission system is particularly sensitive to two contingencies – 1) loss of the Hays-Kendall / Henne-Highway 46 double circuit, and 2) loss of the Hays-Kendall / Fair Oaks Ranch-Boerne double circuit.  Under the first contingency, the minimum voltage is 91.8 percent at both Highway 46 and Riveroaks.  Under the second contingency, the minimum voltage is 89.6 percent at the Boerne substation.  

Under Alternative 2, the transmission system is particularly sensitive to two contingencies – 1) loss of the Hays-Kendall / Henne-Highway 46 double circuit, and 2) loss of the Hays-Kendall / Bergheim-Fairoaks double circuit.  Under the first contingency, the minimum voltage is 88.6 percent at both Highway 46 and Riveroaks.  Under the second contingency, the minimum voltage is 88.8 percent at the LCRA Fairoaks substation.

Under Alternative 3, the transmission system is particularly sensitive to the loss of the Hays-Kendall / Welfare-Kendall double circuit.  Under this contingency, the minimum voltage is 86.5 percent at the Welfare substation.  

Under Alternative 6, the transmission system is particularly sensitive to two contingencies – 1) loss of the Hays-Kendall / Henne-Highway 46 double circuit, and 2) loss of the Hays-Kendall / Bergheim-Fairoaks double circuit.  Under the first contingency, the minimum voltage is 89.5 percent at the Highway 46 substation.  Under the second contingency, the minimum voltage is 90.8 percent at the LCRA Fairoaks substation.

Because they do not provide adequate improvement to area voltage levels during contingency conditions in 2010, Alternatives 1, 2, 3, and 6 can be dismissed as viable system improvements.
Under Alternative 4, all voltages remain above 92 percent of nominal during all contingencies.  Under Alternative 5, one substation experiences a contingency condition voltage which is less than 92 percent of nominal.  The voltage at the Rim Rock substation is marginally below the acceptable minimum at 91.6 percent during the loss of the Hays-Kendall / Fair Oaks Ranch-Boerne double circuit.  Given this level of improvement performance screening under both 2005 and 2010 loading conditions, Alternatives 4 and 5 are considered to be viable system improvements.  To quantify the relative merits of the two remaining improvement alternatives in terms of voltage support, Alternatives 4 and 5 were compared head-to-head under the four most critical contingencies using 2010 loading conditions.  The results of this comparison are summarized in the table on the following page.  From a voltage standpoint, Alternative 4 clearly outperforms Alternative 5 during three of the four contingencies.

During the loss of the Hays-Kendall / Henne-Highway 46 double circuit, widespread low voltages averaging 89.6 percent are experienced at twenty-seven area substations.  For this contingency, Alternative 4 outperforms Alternative 5.  Under Alternative 4, the voltages at these twenty-seven substations are improved to an average level of 98.1 percent.  Under Alternative 5, the voltages at these twenty-seven substations are improved to an average level of 94.5 percent.

During the loss of the Hays-Kendall / Bergheim-Fairoaks double circuit, widespread low voltages averaging 87.0 percent are experienced at twenty-five area substations.  For this contingency, Alternative 4 outperforms Alternative 5.  Under Alternative 4, the voltages at these twenty-five substations are improved to an average level of 99.5 percent.  Under Alternative 5, the voltages at these twenty-five substations are improved to an average level of 95.2 percent.

During the loss of the Hays-Kendall / Fair Oaks Ranch-Boerne double circuit, widespread low voltages averaging 91.2 percent are experienced at eighteen area substations.  For this contingency, Alternative 4 outperforms Alternative 5.  Under Alternative 4, the voltages at these eighteen substations are improved to an average level of 99.8 percent.  Under Alternative 5, the voltages at these eighteen substations are improved to an average level of 92.8 percent. 

During the loss of the Hays-Kendall / Welfare-Kendall double circuit, isolated low voltages averaging 88.9 percent are experienced at six area substations.  For this contingency, Alternative 5 outperforms Alternative 4.  Under Alternative 5, the voltages at these six substations are improved to an average level of 97.8 percent.  Under Alternative 4, the voltages at these six substations are improved to an average level of 93.6 percent.
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Power Transfer Considerations

In terms of a local generation constraint with the existing transmission system, the 345 / 138 kV autotransformer at the Kendall substation will overload during the loss of the Hays Energy-Zorn 345 kV double circuit if the generation dispatch at Hays Energy exceed 336 MVA.  During the double circuit outage between Hays Energy and Zorn, all of the 1100 MW of generation at this site will flow through the autotransformer at Kendall if allowed to do so unchecked.  To prevent the overload of the Kendall autotransformer during this double circuit outage, a special protection system (SPS) has been installed at Hays Energy using 336 MVA (the rating of the existing Kendall autotransformer) as the limit.  During the double circuit outage between Hays Energy and Zorn, generation at Hays Energy will be tripped off line by the SPS sufficient to reduce the flows out of Hays Energy to levels which will not overload the Kendall autotransformer.

Under Alternative 4, the SPS limit at Hays Energy can be increased from 336 MVA to 1100 MVA (the rating of the existing 345 kV transmission line between Hays Energy and Kendall).  Under Alternative 5, the SPS limit at Hays Energy can be increased from 336 MVA to 814 MVA (the combined rating of the two radial autotransformers at Kendall).  

Power transfers on a regional basis were also examined by ERCOT for the six alternatives for both 2005 and 2010 loading conditions.  Focusing on Alternatives 4 and 5 in the 2005 system, Alternative 4 clearly outperforms Alternative 5 in terms of power exports out of the San Antonio area.

In terms of exports from CPS to the ERCOT system, Alternative 4 increases the regional transfer limit by 476 MW over the limit found in the unimproved system.  By contrast, Alternative 5 increases the regional transfer limit between CPS and the ERCOT system by only 14 MW over the limit found in the unimproved system.  Recent power exports from CPS to Reliant / HLP have been restricted due to potential overloading conditions in the Marion area.  Alternative 4 increases the regional transfer limit between CPS and Reliant / HLP by 297 MW by providing a new 345 kV transmission path into Zorn from the San Antonio area.  In effect, this new transmission line circumvents the existing power transfer bottlenecks immediately north of San Antonio in the Marion area.  By contrast, Alternative 5 increases the regional transfer limit between CPS and Reliant / HLP by only 15 MW over the limit found in the unimproved system.




 Right of Way Considerations

Alternative 4

The length of the proposed 345 kV transmission line between the CPS Cagnon substation and the Kendall substation is estimated at approximately 45 miles.  The lengths of individual line segments along the existing 138 kV transmission line right of way between these two substations are described as follows:

1) Kendall–Comfort
1.0 miles

2) Comfort–Cico

17.0 miles


3) Cico–Kendall / Bexar County Line

4.0 miles 

4) Kendall / Bexar County Line–Helotes

13.6 miles

5) Helotes–Cagnon

9.7 miles

Segments 1-3, with a total line length of 22.0 miles, are owned by LCRA. Segments 4 and 5, with a total line length of 23.3 miles, are owned by CPS.  Upon completion of 69 kV to 138 kV upgrades that LCRA is now completing between Cico and Pipe Creek, the existing 69 kV transmission circuit between Comfort and Cico will be taken out of service as it no longer has any value in the operation of the 69 kV network.  This 69 kV circuit is located on common towers along with an existing 138 kV circuit between Comfort and Cico.  While structures along this existing double circuit right of way would have to be rebuilt to accommodate the new 345 kV circuit into Kendall, it is possible that the existing 138 kV / 69 kV corridor between Comfort and Cico could be used as a 345 kV / 138 kV double circuit corridor.  Between the Cico substation and the Kendall / Bexar County line, the LCRA transmission structures are built double circuit capable with only one 138 kV circuit now in service.  It is possible that this 4.0 mile transmission line right of way could also be used as a 345 kV / 138 kV double circuit corridor.

The CPS long-range plan contains several new substations in north and west Bexar County.  One possible route for the CPS portion of the Cagnon-Kendall 345 kV transmission line is west from Cagnon substation to near the Bexar / Medina County line and then north to the LCRA interconnect point near the Kendall / Bexar County line.  This route allows for building a new double circuit line to accommodate both a 345 kV circuit and a 138 kV circuit.  The 138 kV circuit would be available to provide transmission service to several proposed substation sites in this area.  

An alternative route is to exit the CPS Cagnon substation to the north and utilize an unused 345 kV tower position all the way to the CPS Helotes substation.  From this point, a 345 kV / 138 kV double circuit could be built for both the CPS Cagnon-Kendall and the CPS Helotes–Cico circuits utilizing the existing right of way out of the CPS Helotes substation north to the LCRA interconnect point at the Kendall / Bexar County line.

Alternative 5

The length of the proposed 138 kV transmission line between the CPS Stone Gate substation and the CPS Fair Oaks Ranch substation is estimated at approximately 16 miles.  The route for this new transmission line would be due west from the CPS Stone Gate substation for approximately four miles using an unused 138 kV tower position to near Camp Bullis.  From this point, approximately twelve miles of new right of way would be required as the line proceeds north and then west around Camp Bullis and on into the CPS Fair Oaks Ranch substation.  CPS anticipates great difficulty in obtaining new right of way for this alternative.  Residents in the area have already voiced strong opposition to the Fair Oaks Ranch double circuit and to a proposed line between the CPS Stone Gate and CPS Hill Country substations.  

Conclusions

The process to arrive at a system improvement to alleviate thermal and voltage problems in the Kendall County area has pared the six initial alternatives down to two - Alternative 4 or Alternative 5.  Common to both of these alternatives is: 1) the addition of a second 345 / 138 kV autotransformer at the Kendall substation, and 2) the addition of a 138 kV 31.2 MVAR capacitor bank at the Boerne substation.

The difference between the two alternatives is in the approach taken to strengthen the transmission system in the area northwest of San Antonio.  Alternative 4 includes the development of a new 345 kV transmission line (approximately 45 miles in length) between the CPS Cagnon substation and the Kendall substation.  Alternative 5 includes the development of a new 138 kV transmission line (approximately 16 miles in length) between the CPS Stone Gate substation and the CPS Fair Oaks Ranch substation. 

Based upon the relative merits of each of the remaining two alternatives in terms of system performance, it is recommended that a new 345 kV transmission line be developed between the CPS Cagnon substation and the Kendall substation.  This upgrade to the transmission system will:

· Eliminate the risks associated with having two radial 345 / 138 kV autotransformers at the Kendall substation

· Strengthen the ability of the Kendall autotransformers to support local load growth

· Provide the greatest improvement to voltages on a system-wide basis

· Maximize the ability of the transmission system to support power exports out of the San Antonio area

· Maximize the ability of Hays Energy to maintain generation into the ERCOT system during contingencies

Finally, all or part of the new 345 kV transmission line may be constructed within existing transmission line corridors thereby minimizing the need for new transmission line right of way.
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		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fairoaks-Boerne





Sheet2

		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Loss of Henne-Highway 46				Loss of Welfare-Kendall				Loss of Bergheim-Fairoaks				Loss of Fairoaks-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3

		avg		98.1		94.5		93.6		97.8		99.5		95.2		99.8		92.8

		min		93.9		93.0		93.1		97.4		98.5		93.8		98.7		91.6

		max		100.5		95.9		94.5		98.1		100.5		96.8		101.6		93.3
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Sheet1

		2005 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Loss of Helotes - Ranchtown		T1 = 106.2		T1 = 98.8		T1 = 105.3		T1 = 56.2		T1 = 55.3		T1 = 42.4		T1 = 49.9

										T2 = 59.6		T2 = 59.6		T2 = 52.1		T2 = 51.1

		Loss of Cico - Ranchtown		T1 = 101.2		T1 = 94.2		T1 = 100.9		T1 = 55.0		T1 = 54.3		T1 = 42.0		T1 = 48.2

										T2 = 56.4		T2 = 56.1		T2 = 49.1		T2 = 49.2

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Kendall - Welfare

		Bergheim		94.1		97.8		98.3		94.1		97.4		99.7		99.1

		Fairoaks (LCRA)		93.4		97.7		98.3		93.4		97.4		99.9		99.1

		Fair Oaks Ranch (CPS)		92.9		97.6		98.3		92.9		97.5		100.2		99.3

		Boerne		91.6		96.5		98.5		91.7		97.9		100.7		99.8

		Welfare		91.5		96.3		100.6		91.5		97.7		100.6		99.7

				91.6		96.4		99.6		91.6		97.8		100.7		99.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Welfare - Kendall

		Bergheim		93.9		97.7		96.7		94.1		97.4		99.6		97.7

		Fairoaks (LCRA)		93.3		97.5		96.5		93.4		97.4		99.8		97.6

		Fair Oaks Ranch (CPS)		92.7		97.5		96.3		92.9		97.4		100.1		97.6

		Boerne		91.5		96.3		96.1		91.7		97.9		100.6		97.8

		Welfare		91.3		96.2		95.9		91.5		97.7		100.4		97.7

				91.4		96.3		96.0		91.6		97.8		100.5		97.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Bergheim - Fairoaks

		Kendall		93.8		97.1		95.7		100.7		101.5		98.4		96.6

		Welfare		92.0		96.8		95.1		99.2		101.5		98.8		96.6

		Boerne		90.6		96.6		94.7		98.1		101.8		99.4		96.6

		Fair Oaks Ranch (CPS)		89.9		97.3		94.2		97.7		101.5		99.5		96.1

		Fairoaks (LCRA)		89.7		97.2		94.0		97.5		101.3		99.3		96.0

				90.1		97.0		94.3		97.8		101.5		99.4		96.2

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Henne - Highway 46

		Bergheim		92.7		96.4		94.5		96.4		98.1		97.6		95.5

		Antler		91.8		95.5		93.6		95.6		97.3		96.8		94.7

		Riveroaks		91.3		95.1		93.1		95.1		96.8		96.3		94.2

		Highway 46		91.2		95.0		93.1		95.1		96.8		96.3		94.2

				91.4		95.2		93.3		95.3		97.0		96.5		94.4

		2010 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Base Case ( No Outages )		T1 = 108.2		T1 = 102.2		T1 = 106.9		T1 = 65.2		T1 = 63.7		T1 = 49.4		T1 = 49.6

										T2 = 63.5		T2 = 63.3		T2 = 51.9		T2 = 54.9

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2010 Bus Voltage < 92%		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		under Worse Contingency

		Highway 46		85.5 (1)		91.8 (1)		88.6 (1)								89.5 (1)

		Riveroaks		85.5 (1)		91.8 (1)		88.6 (1)								89.6 (1)

		Antler		86.2 (1)				89.3 (1)								90.2 (1)

		Bergheim		87.5 (1)				90.5 (1)		90.2 (2)						91.5 (1)

		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fair Oaks Ranch-Boerne





Sheet2

		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Loss of Henne-Highway 46				Loss of Welfare-Kendall				Loss of Bergheim-Fairoaks				Loss of Fairoaks-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3

		avg		98.1		94.5		93.6		97.8		99.5		95.2		99.8		92.8

		min		93.9		93.0		93.1		97.4		98.5		93.8		98.7		91.6

		max		100.5		95.9		94.5		98.1		100.5		96.8		101.6		93.3
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		2005 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Loss of Helotes - Ranchtown		T1 = 106.2		T1 = 98.8		T1 = 105.3		T1 = 56.2		T1 = 55.3		T1 = 42.4		T1 = 49.9

										T2 = 59.6		T2 = 59.6		T2 = 52.1		T2 = 51.1

		Loss of Cico - Ranchtown		T1 = 101.2		T1 = 94.2		T1 = 100.9		T1 = 55.0		T1 = 54.3		T1 = 42.0		T1 = 48.2

										T2 = 56.4		T2 = 56.1		T2 = 49.1		T2 = 49.2

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Kendall - Welfare

		Bergheim		94.1		97.8		98.3		94.1		97.4		99.7		99.1

		Fairoaks (LCRA)		93.4		97.7		98.3		93.4		97.4		99.9		99.1

		Fair Oaks Ranch (CPS)		92.9		97.6		98.3		92.9		97.5		100.2		99.3

		Boerne		91.6		96.5		98.5		91.7		97.9		100.7		99.8

		Welfare		91.5		96.3		100.6		91.5		97.7		100.6		99.7

				91.6		96.4		99.6		91.6		97.8		100.7		99.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Welfare - Kendall

		Bergheim		93.9		97.7		96.7		94.1		97.4		99.6		97.7

		Fairoaks (LCRA)		93.3		97.5		96.5		93.4		97.4		99.8		97.6

		Fair Oaks Ranch (CPS)		92.7		97.5		96.3		92.9		97.4		100.1		97.6

		Boerne		91.5		96.3		96.1		91.7		97.9		100.6		97.8

		Welfare		91.3		96.2		95.9		91.5		97.7		100.4		97.7

				91.4		96.3		96.0		91.6		97.8		100.5		97.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Bergheim - Fairoaks

		Kendall		93.8		97.1		95.7		100.7		101.5		98.4		96.6

		Welfare		92.0		96.8		95.1		99.2		101.5		98.8		96.6

		Boerne		90.6		96.6		94.7		98.1		101.8		99.4		96.6

		Fair Oaks Ranch (CPS)		89.9		97.3		94.2		97.7		101.5		99.5		96.1

		Fairoaks (LCRA)		89.7		97.2		94.0		97.5		101.3		99.3		96.0

				90.1		97.0		94.3		97.8		101.5		99.4		96.2

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Henne - Highway 46

		Bergheim		92.7		96.4		94.5		96.4		98.1		97.6		95.5

		Antler		91.8		95.5		93.6		95.6		97.3		96.8		94.7

		Riveroaks		91.3		95.1		93.1		95.1		96.8		96.3		94.2

		Highway 46		91.2		95.0		93.1		95.1		96.8		96.3		94.2

				91.4		95.2		93.3		95.3		97.0		96.5		94.4

		2010 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Base Case ( No Outages )		T1 = 108.2		T1 = 102.2		T1 = 106.9		T1 = 65.2		T1 = 63.7		T1 = 49.4		T1 = 49.6

										T2 = 63.5		T2 = 63.3		T2 = 51.9		T2 = 54.9

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2010 Bus Voltage < 92%		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		under Worse Contingency

		Highway 46		85.5 (1)		91.8 (1)		88.6 (1)								89.5 (1)

		Riveroaks		85.5 (1)		91.8 (1)		88.6 (1)								89.6 (1)

		Antler		86.2 (1)				89.3 (1)								90.2 (1)

		Bergheim		87.5 (1)				90.5 (1)		90.2 (2)						91.5 (1)

		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fair Oaks Ranch-Boerne





Sheet2

		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Henne-Highway 46				Welfare-Kendall				Bergheim-Fairoaks				Fair Oaks Ranch-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3
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		2005 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Loss of Helotes - Ranchtown		T1 = 106.2		T1 = 98.8		T1 = 105.3		T1 = 56.2		T1 = 55.3		T1 = 42.4		T1 = 49.9

										T2 = 59.6		T2 = 59.6		T2 = 52.1		T2 = 51.1

		Loss of Cico - Ranchtown		T1 = 101.2		T1 = 94.2		T1 = 100.9		T1 = 55.0		T1 = 54.3		T1 = 42.0		T1 = 48.2

										T2 = 56.4		T2 = 56.1		T2 = 49.1		T2 = 49.2

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Kendall - Welfare

		Bergheim		94.1		97.8		98.3		94.1		97.4		99.7		99.1

		Fairoaks (LCRA)		93.4		97.7		98.3		93.4		97.4		99.9		99.1

		Fair Oaks Ranch (CPS)		92.9		97.6		98.3		92.9		97.5		100.2		99.3

		Boerne		91.6		96.5		98.5		91.7		97.9		100.7		99.8

		Welfare		91.5		96.3		100.6		91.5		97.7		100.6		99.7

				91.6		96.4		99.6		91.6		97.8		100.7		99.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Welfare - Kendall

		Bergheim		93.9		97.7		96.7		94.1		97.4		99.6		97.7

		Fairoaks (LCRA)		93.3		97.5		96.5		93.4		97.4		99.8		97.6

		Fair Oaks Ranch (CPS)		92.7		97.5		96.3		92.9		97.4		100.1		97.6

		Boerne		91.5		96.3		96.1		91.7		97.9		100.6		97.8

		Welfare		91.3		96.2		95.9		91.5		97.7		100.4		97.7

				91.4		96.3		96.0		91.6		97.8		100.5		97.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Bergheim - Fairoaks

		Kendall		93.8		97.1		95.7		100.7		101.5		98.4		96.6

		Welfare		92.0		96.8		95.1		99.2		101.5		98.8		96.6

		Boerne		90.6		96.6		94.7		98.1		101.8		99.4		96.6

		Fair Oaks Ranch (CPS)		89.9		97.3		94.2		97.7		101.5		99.5		96.1

		Fairoaks (LCRA)		89.7		97.2		94.0		97.5		101.3		99.3		96.0

				90.1		97.0		94.3		97.8		101.5		99.4		96.2

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Henne - Highway 46

		Bergheim		92.7		96.4		94.5		96.4		98.1		97.6		95.5

		Antler		91.8		95.5		93.6		95.6		97.3		96.8		94.7

		Riveroaks		91.3		95.1		93.1		95.1		96.8		96.3		94.2

		Highway 46		91.2		95.0		93.1		95.1		96.8		96.3		94.2

				91.4		95.2		93.3		95.3		97.0		96.5		94.4

		2010 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Base Case ( No Outages )		T1 = 108.2		T1 = 102.2		T1 = 106.9		T1 = 65.2		T1 = 63.7		T1 = 49.4		T1 = 49.6

										T2 = 63.5		T2 = 63.3		T2 = 51.9		T2 = 54.9

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2010 Bus Voltage < 92%		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		under Worse Contingency

		Highway 46		85.5 (1)		91.8 (1)		88.6 (1)								89.5 (1)

		Riveroaks		85.5 (1)		91.8 (1)		88.6 (1)								89.6 (1)

		Antler		86.2 (1)				89.3 (1)								90.2 (1)

		Bergheim		87.5 (1)				90.5 (1)		90.2 (2)						91.5 (1)

		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fairoaks-Boerne





Sheet2

		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Loss of Henne-Highway 46				Loss of Welfare-Kendall				Loss of Bergheim-Fairoaks				Loss of Fairoaks-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3

		avg		98.1		94.5		93.6		97.8		99.5		95.2		99.8		92.8

		min		93.9		93.0		93.1		97.4		98.5		93.8		98.7		91.6

		max		100.5		95.9		94.5		98.1		100.5		96.8		101.6		93.3
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		2005 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Loss of Helotes - Ranchtown		T1 = 106.2		T1 = 98.8		T1 = 105.3		T1 = 56.2		T1 = 55.3		T1 = 42.4		T1 = 49.9

										T2 = 59.6		T2 = 59.6		T2 = 52.1		T2 = 51.1

		Loss of Cico - Ranchtown		T1 = 101.2		T1 = 94.2		T1 = 100.9		T1 = 55.0		T1 = 54.3		T1 = 42.0		T1 = 48.2

										T2 = 56.4		T2 = 56.1		T2 = 49.1		T2 = 49.2

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Kendall - Welfare

		Bergheim		94.1		97.8		98.3		94.1		97.4		99.7		99.1

		Fairoaks (LCRA)		93.4		97.7		98.3		93.4		97.4		99.9		99.1

		Fair Oaks Ranch (CPS)		92.9		97.6		98.3		92.9		97.5		100.2		99.3

		Boerne		91.6		96.5		98.5		91.7		97.9		100.7		99.8

		Welfare		91.5		96.3		100.6		91.5		97.7		100.6		99.7

				91.6		96.4		99.6		91.6		97.8		100.7		99.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Welfare - Kendall

		Bergheim		93.9		97.7		96.7		94.1		97.4		99.6		97.7

		Fairoaks (LCRA)		93.3		97.5		96.5		93.4		97.4		99.8		97.6

		Fair Oaks Ranch (CPS)		92.7		97.5		96.3		92.9		97.4		100.1		97.6

		Boerne		91.5		96.3		96.1		91.7		97.9		100.6		97.8

		Welfare		91.3		96.2		95.9		91.5		97.7		100.4		97.7

				91.4		96.3		96.0		91.6		97.8		100.5		97.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Bergheim - Fairoaks

		Kendall		93.8		97.1		95.7		100.7		101.5		98.4		96.6

		Welfare		92.0		96.8		95.1		99.2		101.5		98.8		96.6

		Boerne		90.6		96.6		94.7		98.1		101.8		99.4		96.6

		Fair Oaks Ranch (CPS)		89.9		97.3		94.2		97.7		101.5		99.5		96.1

		Fairoaks (LCRA)		89.7		97.2		94.0		97.5		101.3		99.3		96.0

				90.1		97.0		94.3		97.8		101.5		99.4		96.2

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Henne - Highway 46

		Bergheim		92.7		96.4		94.5		96.4		98.1		97.6		95.5

		Antler		91.8		95.5		93.6		95.6		97.3		96.8		94.7

		Riveroaks		91.3		95.1		93.1		95.1		96.8		96.3		94.2

		Highway 46		91.2		95.0		93.1		95.1		96.8		96.3		94.2

				91.4		95.2		93.3		95.3		97.0		96.5		94.4

		2010 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Base Case ( No Outages )		T1 = 108.2		T1 = 102.2		T1 = 106.9		T1 = 65.2		T1 = 63.7		T1 = 49.4		T1 = 49.6

										T2 = 63.5		T2 = 63.3		T2 = 51.9		T2 = 54.9

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2010 Bus Voltage < 92%		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		under Worse Contingency

		Highway 46		85.5 (1)		91.8 (1)		88.6 (1)								89.5 (1)

		Riveroaks		85.5 (1)		91.8 (1)		88.6 (1)								89.6 (1)

		Antler		86.2 (1)				89.3 (1)								90.2 (1)

		Bergheim		87.5 (1)				90.5 (1)		90.2 (2)						91.5 (1)

		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fairoaks-Boerne





Sheet2

		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Loss of Henne-Highway 46				Loss of Welfare-Kendall				Loss of Bergheim-Fairoaks				Loss of Fairoaks-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3

		avg		98.1		94.5		93.6		97.8		99.5		95.2		99.8		92.8

		min		93.9		93.0		93.1		97.4		98.5		93.8		98.7		91.6

		max		100.5		95.9		94.5		98.1		100.5		96.8		101.6		93.3
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Sheet1

		2005 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Loss of Helotes - Ranchtown		T1 = 106.2		T1 = 98.8		T1 = 105.3		T1 = 56.2		T1 = 55.3		T1 = 42.4		T1 = 49.9

										T2 = 59.6		T2 = 59.6		T2 = 52.1		T2 = 51.1

		Loss of Cico - Ranchtown		T1 = 101.2		T1 = 94.2		T1 = 100.9		T1 = 55.0		T1 = 54.3		T1 = 42.0		T1 = 48.2

										T2 = 56.4		T2 = 56.1		T2 = 49.1		T2 = 49.2

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Kendall - Welfare

		Bergheim		94.1		97.8		98.3		94.1		97.4		99.7		99.1

		Fairoaks (LCRA)		93.4		97.7		98.3		93.4		97.4		99.9		99.1

		Fair Oaks Ranch (CPS)		92.9		97.6		98.3		92.9		97.5		100.2		99.3

		Boerne		91.6		96.5		98.5		91.7		97.9		100.7		99.8

		Welfare		91.5		96.3		100.6		91.5		97.7		100.6		99.7

				91.6		96.4		99.6		91.6		97.8		100.7		99.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Welfare - Kendall

		Bergheim		93.9		97.7		96.7		94.1		97.4		99.6		97.7

		Fairoaks (LCRA)		93.3		97.5		96.5		93.4		97.4		99.8		97.6

		Fair Oaks Ranch (CPS)		92.7		97.5		96.3		92.9		97.4		100.1		97.6

		Boerne		91.5		96.3		96.1		91.7		97.9		100.6		97.8

		Welfare		91.3		96.2		95.9		91.5		97.7		100.4		97.7

				91.4		96.3		96.0		91.6		97.8		100.5		97.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Bergheim - Fairoaks

		Kendall		93.8		97.1		95.7		100.7		101.5		98.4		96.6

		Welfare		92.0		96.8		95.1		99.2		101.5		98.8		96.6

		Boerne		90.6		96.6		94.7		98.1		101.8		99.4		96.6

		Fair Oaks Ranch (CPS)		89.9		97.3		94.2		97.7		101.5		99.5		96.1

		Fairoaks (LCRA)		89.7		97.2		94.0		97.5		101.3		99.3		96.0

				90.1		97.0		94.3		97.8		101.5		99.4		96.2

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Henne - Highway 46

		Bergheim		92.7		96.4		94.5		96.4		98.1		97.6		95.5

		Antler		91.8		95.5		93.6		95.6		97.3		96.8		94.7

		Riveroaks		91.3		95.1		93.1		95.1		96.8		96.3		94.2

		Highway 46		91.2		95.0		93.1		95.1		96.8		96.3		94.2

				91.4		95.2		93.3		95.3		97.0		96.5		94.4

		2010 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Base Case ( No Outages )		T1 = 108.2		T1 = 102.2		T1 = 106.9		T1 = 65.2		T1 = 63.7		T1 = 49.4		T1 = 49.6

										T2 = 63.5		T2 = 63.3		T2 = 51.9		T2 = 54.9

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2010 Bus Voltage < 92%		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		under Worse Contingency

		Highway 46		85.5 (1)		91.8 (1)		88.6 (1)								89.5 (1)

		Riveroaks		85.5 (1)		91.8 (1)		88.6 (1)								89.6 (1)

		Antler		86.2 (1)				89.3 (1)								90.2 (1)

		Bergheim		87.5 (1)				90.5 (1)		90.2 (2)						91.5 (1)

		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fairoaks-Boerne





Sheet2

		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Loss of Henne-Highway 46				Loss of Welfare-Kendall				Loss of Bergheim-Fairoaks				Loss of Fairoaks-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3

		avg		98.1		94.5		93.6		97.8		99.5		95.2		99.8		92.8

		min		93.9		93.0		93.1		97.4		98.5		93.8		98.7		91.6

		max		100.5		95.9		94.5		98.1		100.5		96.8		101.6		93.3
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		2005 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Loss of Helotes - Ranchtown		T1 = 106.2		T1 = 98.8		T1 = 105.3		T1 = 56.2		T1 = 55.3		T1 = 42.4		T1 = 49.9

										T2 = 59.6		T2 = 59.6		T2 = 52.1		T2 = 51.1

		Loss of Cico - Ranchtown		T1 = 101.2		T1 = 94.2		T1 = 100.9		T1 = 55.0		T1 = 54.3		T1 = 42.0		T1 = 48.2

										T2 = 56.4		T2 = 56.1		T2 = 49.1		T2 = 49.2

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Kendall - Welfare

		Bergheim		94.1		97.8		98.3		94.1		97.4		99.7		99.1

		Fairoaks (LCRA)		93.4		97.7		98.3		93.4		97.4		99.9		99.1

		Fair Oaks Ranch (CPS)		92.9		97.6		98.3		92.9		97.5		100.2		99.3

		Boerne		91.6		96.5		98.5		91.7		97.9		100.7		99.8

		Welfare		91.5		96.3		100.6		91.5		97.7		100.6		99.7

				91.6		96.4		99.6		91.6		97.8		100.7		99.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Welfare - Kendall

		Bergheim		93.9		97.7		96.7		94.1		97.4		99.6		97.7

		Fairoaks (LCRA)		93.3		97.5		96.5		93.4		97.4		99.8		97.6

		Fair Oaks Ranch (CPS)		92.7		97.5		96.3		92.9		97.4		100.1		97.6

		Boerne		91.5		96.3		96.1		91.7		97.9		100.6		97.8

		Welfare		91.3		96.2		95.9		91.5		97.7		100.4		97.7

				91.4		96.3		96.0		91.6		97.8		100.5		97.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Bergheim - Fairoaks

		Kendall		93.8		97.1		95.7		100.7		101.5		98.4		96.6

		Welfare		92.0		96.8		95.1		99.2		101.5		98.8		96.6

		Boerne		90.6		96.6		94.7		98.1		101.8		99.4		96.6

		Fair Oaks Ranch (CPS)		89.9		97.3		94.2		97.7		101.5		99.5		96.1

		Fairoaks (LCRA)		89.7		97.2		94.0		97.5		101.3		99.3		96.0

				90.1		97.0		94.3		97.8		101.5		99.4		96.2

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Henne - Highway 46

		Bergheim		92.7		96.4		94.5		96.4		98.1		97.6		95.5

		Antler		91.8		95.5		93.6		95.6		97.3		96.8		94.7

		Riveroaks		91.3		95.1		93.1		95.1		96.8		96.3		94.2

		Highway 46		91.2		95.0		93.1		95.1		96.8		96.3		94.2

				91.4		95.2		93.3		95.3		97.0		96.5		94.4

		2010 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Base Case ( No Outages )		T1 = 108.2		T1 = 102.2		T1 = 106.9		T1 = 65.2		T1 = 63.7		T1 = 49.4		T1 = 49.6

										T2 = 63.5		T2 = 63.3		T2 = 51.9		T2 = 54.9

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2010 Bus Voltage < 92%		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		under Worse Contingency

		Highway 46		85.5 (1)		91.8 (1)		88.6 (1)								89.5 (1)

		Riveroaks		85.5 (1)		91.8 (1)		88.6 (1)								89.6 (1)

		Antler		86.2 (1)				89.3 (1)								90.2 (1)

		Bergheim		87.5 (1)				90.5 (1)		90.2 (2)						91.5 (1)

		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fairoaks-Boerne
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		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Loss of Henne-Highway 46				Loss of Welfare-Kendall				Loss of Bergheim-Fairoaks				Loss of Fairoaks-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3

		avg		98.1		94.5		93.6		97.8		99.5		95.2		99.8		92.8

		min		93.9		93.0		93.1		97.4		98.5		93.8		98.7		91.6

		max		100.5		95.9		94.5		98.1		100.5		96.8		101.6		93.3
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		2005 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Loss of Helotes - Ranchtown		T1 = 106.2		T1 = 98.8		T1 = 105.3		T1 = 56.2		T1 = 55.3		T1 = 42.4		T1 = 49.9

										T2 = 59.6		T2 = 59.6		T2 = 52.1		T2 = 51.1

		Loss of Cico - Ranchtown		T1 = 101.2		T1 = 94.2		T1 = 100.9		T1 = 55.0		T1 = 54.3		T1 = 42.0		T1 = 48.2

										T2 = 56.4		T2 = 56.1		T2 = 49.1		T2 = 49.2

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Kendall - Welfare

		Bergheim		94.1		97.8		98.3		94.1		97.4		99.7		99.1

		Fairoaks (LCRA)		93.4		97.7		98.3		93.4		97.4		99.9		99.1

		Fair Oaks Ranch (CPS)		92.9		97.6		98.3		92.9		97.5		100.2		99.3

		Boerne		91.6		96.5		98.5		91.7		97.9		100.7		99.8

		Welfare		91.5		96.3		100.6		91.5		97.7		100.6		99.7

				91.6		96.4		99.6		91.6		97.8		100.7		99.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Welfare - Kendall

		Bergheim		93.9		97.7		96.7		94.1		97.4		99.6		97.7

		Fairoaks (LCRA)		93.3		97.5		96.5		93.4		97.4		99.8		97.6

		Fair Oaks Ranch (CPS)		92.7		97.5		96.3		92.9		97.4		100.1		97.6

		Boerne		91.5		96.3		96.1		91.7		97.9		100.6		97.8

		Welfare		91.3		96.2		95.9		91.5		97.7		100.4		97.7

				91.4		96.3		96.0		91.6		97.8		100.5		97.8

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Bergheim - Fairoaks

		Kendall		93.8		97.1		95.7		100.7		101.5		98.4		96.6

		Welfare		92.0		96.8		95.1		99.2		101.5		98.8		96.6

		Boerne		90.6		96.6		94.7		98.1		101.8		99.4		96.6

		Fair Oaks Ranch (CPS)		89.9		97.3		94.2		97.7		101.5		99.5		96.1

		Fairoaks (LCRA)		89.7		97.2		94.0		97.5		101.3		99.3		96.0

				90.1		97.0		94.3		97.8		101.5		99.4		96.2

		2005 % Bus Voltage		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Loss of Hays - Kendall

		Loss of Henne - Highway 46

		Bergheim		92.7		96.4		94.5		96.4		98.1		97.6		95.5

		Antler		91.8		95.5		93.6		95.6		97.3		96.8		94.7

		Riveroaks		91.3		95.1		93.1		95.1		96.8		96.3		94.2

		Highway 46		91.2		95.0		93.1		95.1		96.8		96.3		94.2

				91.4		95.2		93.3		95.3		97.0		96.5		94.4

		2010 % Loading		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		Kendall Autotransformer

		Base Case ( No Outages )		T1 = 108.2		T1 = 102.2		T1 = 106.9		T1 = 65.2		T1 = 63.7		T1 = 49.4		T1 = 49.6

										T2 = 63.5		T2 = 63.3		T2 = 51.9		T2 = 54.9

		T1 - Exising Kendall Autotransformer

		T2 - Future Kendall Autotransformer

		2010 Bus Voltage < 92%		Base Case		Alt. 1		Alt. 2		Alt. 3		Alt. 4		Alt. 5		Alt. 6

		under Worse Contingency

		Highway 46		85.5 (1)		91.8 (1)		88.6 (1)								89.5 (1)

		Riveroaks		85.5 (1)		91.8 (1)		88.6 (1)								89.6 (1)

		Antler		86.2 (1)				89.3 (1)								90.2 (1)

		Bergheim		87.5 (1)				90.5 (1)		90.2 (2)						91.5 (1)

		Cranes Mill		91.5 (1)

		Devil's Hill		89.3 (1)				91.9 (1)		91.7 (2)

		Fairoaks (LCRA)		80.3 (3)				88.8 (3)		89.2 (2)						90.8 (3)

		Fair Oaks Ranch (CPS)		80.5 (3)				89.0 (3)		88.3 (2)						91.0 (3)

		Boerne		81.9 (3)		89.6 (4)		90.0 (3)		86.7 (2)

		Welfare		84.3 (3)		90.5 (4)		90.5 (3)		86.5 (2)

		Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		CTEC Kendall		87.4 (3)		91.8 (4)		91.3 (3)

		Comfort		87.5 (3)		91.8 (4)		91.2 (3)

		Cico		89.8 (3)				91.1 (3)

		Pipe Creek		88.7 (3)				90.5 (3)								91.9 (3)

		Medina Lake		88.4 (3)		91.8 (4)		90.2 (3)								91.7 (3)

		Mason Creek		88.1 (3)		91.8 (4)		90.3 (3)								91.8 (3)

		Bandera		87.9 (3)		91.7 (4)		90.4 (3)								91.9 (3)

		Verde Creek		87.3 (3)		91.5 (4)		90.8 (3)

		Cypress Creek		87.4 (3)		91.7 (4)		91.1 (3)

		Center Point		87.3 (3)		91.5 (4)		90.8 (3)

		Fredericksburg		90.3 (3)

		Gillespie		91.1 (3)

		Nimitz		91.0 (3)

		Turtle Creek		86.5 (3)		90.8 (4)		90.1 (3)								91.5 (3)

		Rim Rock		86.0 (3)		90.3 (4)		89.5 (3)						91.6 (4)		91.0 (3)

		Stadium		87.1 (3)		91.1 (4)		90.5 (3)								91.9 (3)

		Wolf Creek		88.1 (3)		91.9 (4)		91.3 (3)

		Harper Road		86.9 (3)		91.0 (4)		90.3 (3)								91.7 (3)

		Ingram		86.6 (3)		90.8 (4)		90.1 (3)								91.6 (3)

		Hunt		86.7 (3)		90.9 (4)		90.2 (3)								91.7 (3)

		(1) Loss of Hays-Kendall / Henne-Highway 46

		(2) Loss of Hays-Kendall / Welfare-Kendall

		(3) Loss of Hays-Kendall / Bergheim-Fairoaks

		(4) Loss of Hays-Kendall / Fairoaks-Boerne





Sheet2

		2010		Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall				Loss of Hays-Kendall

		% Bus		Loss of Henne-Highway 46				Loss of Welfare-Kendall				Loss of Bergheim-Fairoaks				Loss of Fairoaks-Boerne

		Voltage		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5		Alt. 4		Alt. 5

		Highway 46		93.9		93.0

		Riveroaks		93.9		93.0

		Antler		94.5		93.6

		Bergheim		95.7		94.8		93.9		97.6

		Cranes Mill		96.3		95.9

		Devil's Hill		95.9		95.2		94.5		97.4

		Fairoaks (LCRA)		96.0		95.0		93.5		97.7		99.0		96.4

		Fair Oaks Ranch (CPS)		96.4		95.4		93.3		98.0		99.2		96.6

		Boerne		98.1		95.3		93.3		98.1		99.9		96.3		101.6		93.3

		Welfare		99.0		95.0		93.1		97.9		100.1		95.7		101.1		93.0

		Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		CTEC Kendall		100.5		95.1						100.5		95.3		100.6		93.3

		Comfort		100.4		95.0						100.3		95.3		100.5		93.2

		Cico										99.1		95.4

		Pipe Creek		98.8		94.6						98.8		94.8

		Medina Lake		98.5		94.3						98.5		94.5		98.7		92.8

		Mason Creek		98.8		94.4						98.8		94.6		98.9		92.9

		Bandera		99.0		94.5						99.0		94.8		99.1		92.9

		Verde Creek		99.8		94.7						99.8		94.9		99.9		92.9

		Cypress Creek		100.2		94.9						100.2		95.2		100.4		93.2

		Center Point		99.8		94.7						99.8		94.9		100.0		92.9

		Fredericksburg										99.8		96.3

		Gillespie										100.0		96.8

		Nimitz										99.9		96.7

		Turtle Creek		99.1		94.0						99.2		94.3		99.3		92.1

		Rim Rock		98.6		93.5						98.7		93.8		98.8		91.6

		Stadium		99.2		94.3						99.4		94.7		99.5		92.4

		Wolf Creek		99.4		94.9						99.5		95.2		99.6		93.1

		Harper Road		99.1		94.2						99.2		94.5		99.4		92.2

		Ingram		99.0		94.0						99.1		94.3		99.3		92.1

		Hunt		99.2		94.2						99.3		94.5		99.5		92.3

		avg		98.1		94.5		93.6		97.8		99.5		95.2		99.8		92.8

		min		93.9		93.0		93.1		97.4		98.5		93.8		98.7		91.6

		max		100.5		95.9		94.5		98.1		100.5		96.8		101.6		93.3
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