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Introduction

This report documents the need for the proposed construction of the 40 mile Bell County East – TNP One 345 kV line which will be a double-circuit steel lattice tower line that will be constructed using 2-1590 kcmil ACSR conductor (2730 Amperes per circuit). Also, the Bell County East 345 kV Switching Station (breaker and half) which will be located approximately 10 miles southeast of Temple Sw Sta in the Temple Sw Sta – Sandow 345 kV double-circuit line will need to be constructed.   See Appendix for an area map and one-line.
Existing generation at TNP One Plant (306 MW) is connected radially to Twin Oak Switching Station by an 18.1-mile double-circuit 345 kV line that uses a conductor rated at 2775 Amperes for each circuit.  In 2009 the proposed Oak Grove Plant (1710 MW net) located at Twin Oak Switching Station will begin commercial operation.   There are three paths from Twin Oak Switching Station for this generation and the TNP One Plant to exit the area.  The Twin Oak – Jewett 345 kV circuit is on a double-circuit lattice tower line that uses 2-1590 kcmil ACSR conductor operating up to 90º C and is approximately 35.8 miles long.  The Twin Oak – Gibbons  and Twin Oak – Jack Creek 345 kV circuits are on a double-circuit lattice tower line that uses 2-1590 kcmil ACSR conductor operating up to 90º C and are approximately 48 and 18 miles long, respectively.   The Twin Oak – Limestone 345 kV circuits are on a double-circuit lattice tower line that uses 2-1590 kcmil ACSR conductor operating up to 90º C and is approximately 23.5 miles long.  In 2009, the Sandow 5 Plant (581 MW net) will become operational.  This replaces Sandow Units 1, 2, 3 (360 MW of generation) that were retired in 2006.   In 2011, the Sandy Creek Plant (925 MW net) will be operational and it will be located at the proposed Rattlesnake Road Switching Station which will be located about 1.5 miles east of Lake Creek on the Lake Creek to Jewett 345 kV line.  The existing 1.5 mile 345 kV line section between Lake Creek and Rattlesnake Road Sw Sta will be upgraded from 2-795 kcmil ACSR conductor to 2-959.6 kcmil ACSS/TW conductor (designed to operate up to 180º C to obtain 3200 amperes of capacity) when Sandy Creek becomes operational.
The addition of the Oak Grove, Sandy Creek, and Sandow 5 Plants increase the need for additional north – south transfer capacity.  Contingencies involving the Tradinghouse – Lake Creek – Temple corridor restrict transfer levels on the west corridor because they force increased power onto the parallel 138 kV system resulting in overloads.   The construction of a 345 kV double-circuit line from Bell County East – TNP One would alleviate these overloads by providing a 345 kV path around this bottleneck.   Additionally, the TNP One to Bell County East double circuit 345 kV line will add another exit for the Oak Grove and TNP One generation, and will provide a second and separate transmission line to TNP One.   This will relieve some of the pressure on the 345 kV lines into Houston from the north reducing or eliminating contingency overloads on parallel paths into the Houston area.  Completing the proposed 345 kV line will add capacity to the transmission system making it better able to address present and future needs.  A significant improvement in system performance with the proposed line in service is demonstrated by a 23.3 MW and 251.3 MVAR reduction in system losses and 86.2 MVAR increase in line charging that results at 2011 summer peak conditions. 
Study Assumptions

The following assumptions were made in conducting this study:

· The 2011 Summer Peak case (created 12/06) would be the base case used for the load flow study.

· The only changes made to the generation dispatch in this case are as noted in the following bullets.   All generation in the study area was at or near its maximum in the base case. 

· The Oak Grove net generation would be increased to 1710 MW (+ 130 MW) reflecting the signed SGIA.

· The Sandy Creek generation was added to the case at 925 MW per the signed SGIA.   It was assumed, even though the commercial operation date is September 2011, that the unit would be fully operational throughout most of the 2011 summer. 
· The case generation-load balance following the generation additions (1055 MW) would be maintained by removing mothballed units that had been turned on to meet load in the case (905 MW) and by removing the smallest gas-fired steam units in ERCOT(150 MW).   This resulted in half of the balancing generation reduction being made in North Texas, and half being made in South Texas.
· The preceding changes would produce a reasonably likely transfer level for the information currently known. 

· All valid single contingencies, single circuit and double circuit, would be run to test the sytem for this likely transfer level.   
Need For Project

Studies of 2011 summer peak conditions show that because of the heavy north to south transfer and the existence of only one 345 kV double circuit line in the west transfer corridor between Waco and Temple, loss of this double circuit 345 kV line or a portion of it results in a number of overloads.  Additionally, 345 kV outages in the east transfer corridor (Jewett to Houston) can shift additional power to and cause overloads on the west transfer corridor.  
Four different 345 kV elements overload for 345 kV outages in the east and west transfer corridors.   These elements, their key contingencies and their associated overloads for the transfer level studied are as follows:

1. Tradinghouse – Temple Pecan Creek Switch 345 kV circuit
 
a. Loss of Lake Creek – Temple Switch 345 kV circuit (111% of 956 MVA)
2. Lake Creek – Temple Switch 345 kV circuit  
a. Loss of Tradinghouse – Temple Pecan Creek (118% of 956 MVA)

b. Loss of TH Wharton – Jewett South & Obrien – Gibbons Creek (102% of 956 MVA)

c. Loss of Jewett North – Tomball & Jewett South – TH Wharton (104% of 956 MVA)

d. Loss of Tradinghouse – Lake Creek & Tradinghouse – Temple Pecan Creek (117% of 956 MVA)

3. Gibbons Creek – Obrien 345 kV circuit  

a. Loss of Tomball – Jewett North & King – Roans Prairie (108% of 1450 MVA) 

4. Temple Pecan Creek 345/138 kV autotransformer (114% of 680 MVA)

a. Loss of Temple Switch – Lake Creek & Temple Switch – Temple Pecan Creek (106 % of 680 MVA)

In addition there are 7 elements on the 138 and 69 kV systems that will overload as a result of 345 kV outages in the west transfer corridor between Waco and Temple at the studied transfer level.   These elements, their key contingencies, and their associated overloads are as follows:
1. West Waco – Waco Woodway 138 kV circuit  
a. Loss of Tradinghouse – Temple Pecan Creek & Lake Creek – Temple Switch 345 kV double circuit line (122 % of 214 MVA)
2. Waco Woodway – Waco Woodway Tap 138 kV circuit  

a. Loss of Tradinghouse – Temple Pecan Creek & Lake Creek – Temple Switch 345 kV double circuit line (104 % of 214 MVA)

3. Waco Atco – Waco Woodway Tap 138 kV circuit  

a. Loss of Tradinghouse – Temple Pecan Creek & Lake Creek – Temple Switch 345 kV double circuit line (104 % of 214 MVA) 
4. West Waco 138/69 kV autotransformer  

a. Loss of Tradinghouse – Temple Pecan Creek & Lake Creek – Temple Switch 345 kV double circuit line (106 % of 76 MVA) 
5. Eddy – Troy 69 kV circuit  

a. Loss of Tradinghouse – Temple Pecan Creek & Lake Creek – Temple Switch 345 kV double circuit line (108 % of 36 MVA) 
6. Lake Creek – Temple Pecan Creek 138 kV circuit (124% of 326 MVA)
a. Loss of Tradinghouse – Temple Pecan Creek & Lake Creek – Temple Switch 345 kV double circuit line (114 % of 326 MVA) 
7. Temple Pecan Creek – Temple Switch 138 kV line (141% of 326 MVA)
a. Loss of Temple Switch – Temple Pecan Creek & Lake Creek – Temple Switch 345 kV double circuit line (128% of 326 MVA) 

The Excel spreadsheet included below shows the above results and the impact of adding the proposed line.   (Double click on the icon to open.)
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It can be seen from the above spreadsheet results that the addition of the proposed line will eliminate all of the above overloads for the transfer level studied.    Also from the above spreadsheet it can be seen that the proposed line results in some new overloads.   The addition of this line will result in the need to upgrade the terminal equipment at TNP One on the Twin Oak – TNP One 345 kV double-circuit line.   Replacement of the limiting equipment necessary to obtain a 2000 ampere rating on each circuit will suffice..   It will also result in the need to upgrade the Temple Switch – Salado 345 kV circuit and the Temple Switch – Boggy Creek 138 kV line.   It is proposed that the 345 kV circuit be reconductored with 2-959.6 ACSS/TW to obtain 3200 amps of capacity, and that the 138 kV line be upgraded to operate the existing conductor at elevated temperature to obtain 1146 amps of capacity.   The Temple Switch – Salado 345 kV circuit does not overload at the transfer level used in this revised report (loads to 96%), but did overload at a slightly higher transfer level used in the initial study.   It was decided to include it here to provide additional transfer margin.   The results of a short circuit study modeling the proposed line did not identify any improvements needed that are not already planned.   See the Appendix attachment labeled ‘Short Circuit Study Results’. 
The estimated total cost of the Bell County East to TNP One 345 kV double-circuit line, the construction of the Bell County East Switching Station, and the addition of three 345 kV circuit breakers at TNP One is approximately $69,337,000.  This cost includes the cost of the upgrades that are needed when this addition is made.   The basis for this cost estimate is shown in the Appendix attachment labeled ‘Costs Associated With Each Alternative’.
Alternatives

Rebuild the Lake Creek – Temple Sw Sta 345 kV line, associated 138 and 69 kV lines listed above, and replace the West Waco 138/69 kV autotransformer.  This option would cost $80,039,000.  See Appendix attachment for details.  This option was more costly than the preferred option.   In addition, rebuilding 138 kV and 69 kV lines will not address the need for additional bulk transfer capacity, and continues a reliance on the load serving system to back up the bulk transmission system.   Generally, improvements on the load serving system provide a smaller increment of transfer capacity improvement than improvements on the bulk transmission system, and leave the transmission system less able to meet future needs.   Also, this option does not provide a significant improvement in system performance as the proposed project does, as is evidenced by the negligible reduction in system MW and MVAR losses from the base case (less than 10% of the loss reduction the proposed project provides).   For the preceding reasons this option was not chosen.
A second alternative would be to construct the Sandow – TNP One 345 kV double-circuit line.  This alternative would cost $74,418,000.  See Appendix attachment for details.  This option was more costly than the preferred option.  Also, the Sandow 345 kV Sw Sta would need to be rebuilt for a breaker and half arrangement requiring extensive clearances resulting in significant congestion.  Finally, unlike the proposed option, the advantages of tapping the new line into the Temple Sw Sta - Sandow 345 kV line -- reducing this line exposure and directing the power flow from these new generators more directly to the Temple – Killeen area where a large load is concentrated -- would not be gained with this alternative.   For the preceding reasons this option was not chosen.
Summary

The overloads seen in this study result from the fact that there is only a single 345 kV path between Waco and Temple Switch.   In the 2011 time frame it appears that there will be sufficient new generation in the area to create a high transfer level from North to South through the Waco to Temple corridor.   As a result, outages of this corridor can cause significant overloads on the underlying 138 kV and 69 kV networks as evidenced in this study.   The proposed project will create another 345 kV path from Waco to Temple eliminating these overloads.  The overloads seen can also be mitigated by reducing the interzonal transfers.   Consequently, if there is sufficient generation available on both sides of the transfer constraint to allow a redispatch to eliminate the overloads entirely, an assessment of the cost of the redispatch vs. the cost of project would be appropriate to determine whether this is an economic project.   The analyses performed in this study do not consider redispatch, so the resulting recommendations are based upon reliability rather than economic considerations; however, ERCOT’s independent study should establish whether an economic justification exists.
Recommendation
TXU Electric Delivery recommends the construction of the 40.0-mile Bell County East – TNP One 345 kV double-circuit line using bundled 1590 kcmil ACSR conductor to get an ampacity of 2730 Amperes per circuit and the construction of the Bell County East Switching Station.   In addition, as a part of this proposal it is recommended that the limiting terminal equipment on the TNP One – Twin Oak double circuit line be upgraded to obtain a minimum rating of 2000 Amperes per circuit,  and that the Temple Switch – Salado 345 kV line be reconductored with 2-959 ACSS/TW to obtain a rating of 3200 amperes, and that the Temple Switch – Boggy Creek 138 kV line be upgraded to operate at elevated temperature to obtain a rating of 1146 amperes.  These system improvements are a necessary step in improving the north to south transfer capabilities and will add valuable capacity margin to the transmission system.   Even though the Sandy Creek generation is not scheduled to go commercial until September of 2011, it is recommended that this construction be completed prior to the unit being placed in test, or as soon as practical thereafter.
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Costs Associated With Each Alternative
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Short Circuit Study Results
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Response To Study Comments Received
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OverLoad Report by Facility

		

				Note, only overloads 100.0 % and above are reported, otherwise 000% is entered

				Case1				x11sum1 OK GRV_SNDY CRK_SAND 5 IN__MOTH BALL and OTHERS OUT.txt

				Case2				x11sum1 Ok Grv_sndy Crk_Sand 5 In__Moth Ball and Others out__E Bell to TNP One In.txt

				CASE				%

		Overloaded Facility		1		2		Rate		Outaged Facility1						Outaged Facility2

		130 SEATON8     138.00    131 SEATON9     69.000 1		101		114		60		3424 [BOGGY_SS_8  138.00]		3425 [BELLCTY_P_8 138.00]		1

		130 SEATON8     138.00    131 SEATON9     69.000 1		103		116		60		3415 [TEMP_SS__8  138.00]		3424 [BOGGY_SS_8  138.00]		1

		131 SEATON9     69.000   3635 TXUPOAG_P_9 69.000 1		119		120		62		3424 [BOGGY_SS_8  138.00]		3425 [BELLCTY_P_8 138.00]		1

		131 SEATON9     69.000   3635 TXUPOAG_P_9 69.000 1		122		123		62		3415 [TEMP_SS__8  138.00]		3424 [BOGGY_SS_8  138.00]		1

		133 BELLCNTY9   69.000   3636 TEMPTAYV1_9 69.000 1		129		122		36		3424 [BOGGY_SS_8  138.00]		3425 [BELLCTY_P_8 138.00]		1

		133 BELLCNTY9   69.000   3636 TEMPTAYV1_9 69.000 1		134		127		36		3415 [TEMP_SS__8  138.00]		3424 [BOGGY_SS_8  138.00]		1

		252 BOSQUESW8   138.00  37410 TNLKWHITNY1 138.00 1		000		110		190		3546 [WHITNEY__8  138.00]		241 [WHITNEY8    138.00]		1

		818 OLINGER     138.00    821 FIREWHEEL   138.00 1		106		106		218		18 [OLINGER     138.00]		968 [BENDAVIS_8  138.00]		2		18 [OLINGER     138.00]		2705 [ELMGROVE1_8 138.00]		1

		818 OLINGER     138.00    968 BENDAVIS_8  138.00 2		108		108		218		18 [OLINGER     138.00]		821 [FIREWHEEL   138.00]		1		18 [OLINGER     138.00]		2705 [ELMGROVE1_8 138.00]		1

		818 OLINGER     138.00   2705 ELMGROVE1_8 138.00 1		108		108		218		18 [OLINGER     138.00]		821 [FIREWHEEL   138.00]		1		18 [OLINGER     138.00]		968 [BENDAVIS_8  138.00]		2

		830 SHILOH      138.00    834 MCCREE8     138.00 1		102		102		218		827 [BRAND       138.00]		968 [BENDAVIS_8  138.00]		1

		830 SHILOH      138.00    834 MCCREE8     138.00 1		107		106		218		05 [FAIRDALE    138.00]		827 [BRAND       138.00]		1		32 [MCCREE9     69.000]		834 [MCCREE8     138.00]		1

		830 SHILOH      138.00    834 MCCREE8     138.00 1		107		106		218		7048 [L_GARFIE5_1Y345.00]		9074 [LYTTON34    345.00]		1		7040 [L_AUSTRO5_1Y345.00]		7045 [L_ZORN__5_2Y345.00]		1

		967 GIBN_CREK_5 345.00  44500 OBRIEN__345A345.00 99		108		000		1450		46500 [TOMBAL__345B345.00]		3391 [JEWETT_N5   345.00]		1		40900 [KING____345A345.00]		40600 [ROANS___345C345.00]		&1

		3400 TWIN_OAK__5 345.00  39950 TNTNP_ONE_3 345.00 1		000		106		478		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3400 TWIN_OAK__5 345.00  39950 TNTNP_ONE_3 345.00 1		000		109		478		3400 [TWIN_OAK__5 345.00]		39950 [TNTNP_ONE_3 345.00]		2

		3400 TWIN_OAK__5 345.00  39950 TNTNP_ONE_3 345.00 2		000		106		478		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3400 TWIN_OAK__5 345.00  39950 TNTNP_ONE_3 345.00 2		000		109		478		3400 [TWIN_OAK__5 345.00]		39950 [TNTNP_ONE_3 345.00]		1

		3405 THOUSE__5   345.00   3412 TEMP_PEC__5 345.00 1		111		000		956		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3407 ELM_MOTT__8 138.00   3575 WACONCST_T  138.00 1		103		000		326		3438 [WACO_E1_8   138.00]		3452 [WACOLASA1_8 138.00]		1

		3407 ELM_MOTT__8 138.00   3575 WACONCST_T  138.00 1		104		100		326		3410 [LAKE_CRK1_8 138.00]		3452 [WACOLASA1_8 138.00]		1

		3409 LAKE_CRK1_5 345.00   3414 TEMP_SS__5  345.00 1		100		000		956		46500 [TOMBAL__345B345.00]		3391 [JEWETT_N5   345.00]		1		40900 [KING____345A345.00]		40600 [ROANS___345C345.00]		&1

		3409 LAKE_CRK1_5 345.00   3414 TEMP_SS__5  345.00 1		102		000		956		45500 [T_H_W___345B345.00]		3390 [JEWETT_S5   345.00]		1		44500 [OBRIEN__345A345.00]		967 [GIBN_CREK_5 345.00]		99

		3409 LAKE_CRK1_5 345.00   3414 TEMP_SS__5  345.00 1		104		000		956		3390 [JEWETT_S5   345.00]		45500 [T_H_W___345B345.00]		1		3391 [JEWETT_N5   345.00]		46500 [TOMBAL__345B345.00]		1

		3409 LAKE_CRK1_5 345.00   3414 TEMP_SS__5  345.00 1		117		000		956		3405 [THOUSE__5   345.00]		3409 [LAKE_CRK1_5 345.00]		1		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1

		3409 LAKE_CRK1_5 345.00   3414 TEMP_SS__5  345.00 1		118		000		956		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1

		3410 LAKE_CRK1_8 138.00   3419 LCTMOD_2    69.000 1		138		138		50		3410 [LAKE_CRK1_8 138.00]		3418 [LCTMOD_1    69.000]		1

		3410 LAKE_CRK1_8 138.00   3420 TEMP_PEC__8 138.00 1		114		000		326		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3412 TEMP_PEC__5 345.00   3420 TEMP_PEC__8 138.00 1		106		000		680		3414 [TEMP_SS__5  345.00]		3409 [LAKE_CRK1_5 345.00]		1		3414 [TEMP_SS__5  345.00]		3412 [TEMP_PEC__5 345.00]		1

		3415 TEMP_SS__8  138.00   3420 TEMP_PEC__8 138.00 1		128		000		326		3414 [TEMP_SS__5  345.00]		3409 [LAKE_CRK1_5 345.00]		1		3414 [TEMP_SS__5  345.00]		3412 [TEMP_PEC__5 345.00]		1

		3415 TEMP_SS__8  138.00   3424 BOGGY_SS_8  138.00 1		000		100		214		3668 [RNDROCK1_8  138.00]		7366 [L_CHIEBR8_1Y138.00]		1

		3415 TEMP_SS__8  138.00   3612 TEMP_SE1_8  138.00 1		110		112		332		3608 [TEMPLE_N1_8 138.00]		13662 [TEMPELMC__8 138.00]		1		3608 [TEMPLE_N1_8 138.00]		13662 [TEMPELMC__8 138.00]		2

		3436 WACO_W1_8   138.00   3437 WACO_W1_9   69.000 1		106		000		76		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3436 WACO_W1_8   138.00   3591 WACOWOOD1_8 138.00 1		122		000		214		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3546 WHITNEY__8  138.00  37410 TNLKWHITNY1 138.00 1		000		103		172		3546 [WHITNEY__8  138.00]		241 [WHITNEY8    138.00]		1

		3580 EDDY1_9     69.600   3581 TROY1_9     69.600 1		108		000		36		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3591 WACOWOOD1_8 138.00  13591 WOODWAY_T   138.00 1		104		000		214		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		3592 WACOATCO1_8 138.00  13591 WOODWAY_T   138.00 1		104		000		214		3405 [THOUSE__5   345.00]		3412 [TEMP_PEC__5 345.00]		1		3409 [LAKE_CRK1_5 345.00]		3414 [TEMP_SS__5  345.00]		1

		7263 L_FRELSB8_1Y138.00   7286 L_FAYETT8_1Y138.00 1		000		102		143		7248 [L_FLATON8_1Y138.00]		7277 [L_MULDOO8_1Y138.00]		1

		7263 L_FRELSB8_1Y138.00   7286 L_FAYETT8_1Y138.00 1		000		102		143		7274 [L_PLUM__8_1Y138.00]		7277 [L_MULDOO8_1Y138.00]		1

		7426 L_LEAKEY9_1Y69.000   8633 CAMPWOOD2A  69.000 1		107		107		47		7438 [L_BANDER8_1Y138.00]		7439 [L_BANDER9_1Y69.000]		1

		46500 TOMBAL__345B345.00  46510 TOMBAL__138A138.00 A2		104		101		800		46500 [TOMBAL__345B345.00]		46510 [TOMBAL__138A138.00]		A1





Sheet2

		






_1231943610.doc


[image: image1.wmf]NORTH


SOUTH


TEMPLE SW STA


BELL


BELL COUNTY EAST - TNP ONE 345 KV DOUBLE CIRCUIT LINE


1


START


UP


TWIN OAK SWITCH


TNP ONE


2


SANDOW SW STA


345 KV


EAST


COUNTY


&


BELL COUNTY EAST SWITCH STATION




_1231847648.unknown




_1231943854.xls
Costs

												2011 Costs

				Length		Existing		Proposed				2% Year Increase

		BELL COUNTY - TNP ONE

		S E Bell County Switching Station				new		9 345 CB		New 345 kV switching station with 9 breakers in a breaker and half layout $9,500,000** in 2006		$10,489,000

		S E Bell County - TNP One 345 kV double-circuit line		40 miles		new		2-1590		New 345 kV line using DCVT with 2 ckts of 2-1590 kcmil ACSR including ROW $1,100,000* in 2006. 40 miles = $44,000,000		$48,580,000

		Temple Sw Sta - Boggy Creek 138 kV line		3.5 miles		795 ACSR		Elevated temperature		Upgrade to operate existing conductor at 120 degees C to obtain 1146 amps in capacity		$350,000

		Temple Sw Sta - Salado 345 kV line		15.2 miles		2-795 ACSR		2-959.6 ACSS/TW		$400,000/mile x 15.2 miles = $6,080,000 in 2006		$6,713,000

		TNP One Switching Station Addition				add		3 345 CB		Add 345 kV breaker and one half bay for two line terminations $2,903,000 in 2006		$3,205,000

		TNP One Switching Station Terminal Equipment								As per Tom Duane of PNM, the CT connections and relay settings are limiting elements.		$0

		S E Bell County - TNP One 345 kV double-circuit line								total		$69,337,000

		ALTERNATIVE 1

		Tradinghouse - Temple Pecan Creek 345 kV line		35		2-795 ACSR		2-959.6 ACSS/TW		$400,000/mile x 35 miles = $14,000,000 in 2006		$15,457,000

		Lake Creek - Temple Sw Sta 345 kV line		33 miles		2-795 ACSR		2-959.6 ACSS/TW		$400,000/mile x 33 miles = $13,200,000 in 2006		$14,574,000

		Replace 345 kV Terminal Equipment at Lake Creek and Temple								Replace an existing 345 kV CB = $400,000 (2) in 2006		$883,000

		Gibbons Creek - O'Brien 345 kV line		78.9 miles		2-795 ACSR		2-959.6 ACSS/TW		$400,000/mile x 78.9 miles = $31,560,000 in 2006		$34,845,000

		West Waco - Waco Woodway 138 kV		3.2 miles		795 ACSR				1365A 138 kV using DCSP with one CKT of 1590 kcmil ACSR $480,000 per mile in 2006		$1,696,000

		Waco Woodway - Waco Woodway Tap 138 kV		0.8 miles		795 ACSR				1365A 138 kV using DCSP with one CKT of 1590 kcmil ACSR $480,000 per mile in 2006		$424,000

		Waco Atco - Waco Woodway Tap 138 kV		1.8 miles		795 ACSR				1365A 138 kV using DCSP with one CKT of 1590 kcmil ACSR $480,000 per mile in 2006		$954,000

		West Waco 138/69 kV Autotransformer		auto		76 MVA				Replace 138/69 kV auto with 100 MVA auto including replacement of associated CB's $2,000,000 in 2006		$2,208,000

		Eddy - Troy 69 kV line		6.8		3/0		795 on DCSP one ckt		$400,000/mi in 2006 x 6.8 = $2,720,000		$3,003,000

		Lake Creek - Temple Pecan Creek 138 kV		28.5		1590				Reconductor with 1926.9 ACSS/TW at 130C to get 2000A.  Estimated at $110,000 per mile in 2006. 28.5 miles = $3,135,000		$3,461,000

		Temple Pecan Creek 345/138 kV Auto		auto				2 ohm series reactor		2 ohm series reactor		$2,000,000

		Temple Pecan Creek - Temple Switch 138 kV line		4.4 miles						Reconductor with 1926.9 ACSS/TW at 130C to get 2000A.  Estimated at $110,000 per mile in 2006. 4.4 miles = $484,000		$534,000

										total		$80,039,000

		ALTERNATIVE 2

		Sandow Switching Station				rebuild, add		3 345 CB		Rebuild as a breaker and half 345 kV switching station for 6 line terminals $9,500,000** in 2006		$10,489,000

		TNP One Switching Station Addition				add		3 345 CB		Add 345 kV breaker and one half bay for two line terminations $2,903,000 in 2006		$3,205,000

		Sandow - TNP One 345 kV double-circuit line		50 miles		new		2-1590		New 345 kV line using DCVT with 2 ckts of 2-1590 kcmil ACSR including ROW $1,100,000* in 2006. 50 miles = $55,000,000		$60,724,000

		TNP One Switching Station Terminal Equipment								As per Tom Duane of PNM, the CT connections and relay settings are limiting elements.		$0

		Sandow - TNP One 345 kV double-circuit line								total		$74,418,000

		*Based on the Jacksboro - West Denton actual costs, the construction cost for a double circuit V-Tower 345 kV

		line with one circuit of 2-1590 kcmil ACSR in place for 2006 was $661,000 per mile.  The cost of adding the

		second circuit would be $200,000 per mile for a total construction cost of $881,000 per mile.  The cost of

		the ROW for the Jacksboro - West Denton line was $210,000 per mile.  With these actual costs it appears that

		a cost of $1,100,000 is reasonable for the per mile cost of the proposed line including ROW.

		**Based on the Valley South 345 kV Switchyard (breaker and half) actual costs, the cost of a new 345 kV breaker and half switchyard for 6 lines would be $9,500,000 in 2006.
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TXU Electric Delivery East Bell County – TNP One 345 kV double circuit Project Comment Form



		Date

		12/12/06



		

		



		From:                           



		Name              

		David Albers



		E-mail Address

		dalbers@brazoselectric.com



		Company

		Brazos Electric





		Detailed comments are included at various points in the document and copied below. We want to emphasize that we are not necessarily in objection to the project. Indeed we understand and appreciate the effort to expand the 345 backbone as it relates to the increased capacity and improved robustness of the system. We do however feel the report is missing some key details that we mentioned and would like clarified.

Sandy Creek does not appear to be in the recent 2011 set B cases, at what output level was it modeled for the studies?   Sandy Creek was modeled at 925 MW net as stated in the report.   What other generation was reduced?  We initially ran the study using the Pass 2 case and removed generation in the Centerpoint area.   We have gone back and rerun the study using the final ERCOT 2011 base case.   We added the Sandy Creek generation  at 925 MW and increased the Oak Grove generation to 1710 MW.   This added 1055 MW to the case.   To balance that we turned off all of the mothballed units that had been turned on in the case, which was a total of 905 MW.   To make up the rest we turned off the smallest fossil fueled units.   This resulted in almostly exactly half of the 1055 MW of generation being taken off in the north and half being taken off in the south.   The study report will be updated to reflect the results from this run.

It appears that no other transfers were studied. Is that correct or is it even valid to attempt other transfer cases considering the generation limitations in the future cases?   Only one generation dispatch and transfer level will be reflected in the revised study report.   We feel that this is a reasonably likely dispatch for the peak hour in 2011.  We have examined other dispatches, such as all of the generation removed in the north or all of it removed in the south.   And as one would expect increasing or decreasing the transfers from North to South has a big impact on the overloads seen.   ERCOT in its review and independent study will run Uplan which will consider 8760 hours in the year and a large number of likely transfer levels.   The justification of the proposed project will hinge on the economic impact it has since it appears that the overloads can be reduced by changing generation.   That of course, assumes that you will have sufficient generation in 2011 to redispatch on both sides of the transfer interface.

Can the related contingency be shown for the above overloads? (As indicated in the report) The related contingencies are shown in the spreadsheet attached to the study report and will also be mentioned in the body of the revised report.    

This is an incorrect rating for Cayote to Whitney, an error on our part, for the later years cases. It should be 354 before 2010 along with the rest of the line to Bosque.   We will reflect that in the revised report.

We’re seeing some of the same overloads mentioned above but at slightly different levels. Can you explain any significant differences in the 2011 study case and the latest ERCOT 2011 set B case or can a RAW file be provided?  The case that we had originally used was a Pass 2 case.   The revised report uses the final 2011 base case and should give similar results to what you are seeing.

Most of the estimates seem reasonable except the cost for the new 345 line. We’ve often heard new 345 costs are about $1million/mile without ROW and we have seen ROW run as much as 30% of the project cost. Seeing as the alternatives are very close in overall cost, is there any recent cost data to back up the estimate for the new 40 mile line?   The costs were based on the Jacksboro – West Denton 345 kV line which was just completed.    However, materials for this project were purchased sometime ago, and  I think that material costs today would drive everything much higher.   We believe that your comment is valid and we will revise the costs in report to reflect something closer to what you suggest.

Regarding this option not ‘significantly’ improving transfer capacity, is this a general ‘feel’ or would it be better to quantify this more clearly? How does one define ‘significant’ without some idea of what isn’t?

Good comment.   The report will be changed as follows:  ‘This option was slightly more costly than the preferred option and was not chosen because rebuilding 138 kV and 69 kV lines does not address the need for additional bulk transfer capacity and continues a reliance on the load serving system to back up the bulk transfer system.   Generally, improvements on the load serving system provide a smaller increment in transfer capacity improvement than improvements on the bulk transfer system, and leave the transmission system less able to meet future transfer needs.’  

Just out of curiosity, was a TNP One to Pecan Creek 345 kV line considered and why not?   This line was not considered because it leaves a 5 mile constraint between Pecan Creek and Temple Switch.  In other words, one of the contingencies of concern is the 345 kV double circuit outage between Pecan Creek and Temple Switch.   Also, as an added 138 option, there is a 138 line from Robertson not shown on the provided diagram that runs to within a mile or so of TNP One. ERCOT had looked at creating a 138 source at TNP One which would feed into the Jewett to Sandow 138 line. Would this be beneficial in this case?  There may be some benefits in doing this, however, I would not look to the 138 kV system to be strong enough to backstand the 345 kV system.   It may actually create new constraint elements to be upgraded.  It is not a substitute for the proposed double circuit 345 kV line which will carry upwards of 900 MVA under normal conditions and 1350 MVA under contingency conditions. 

The latest generation info ERCOT sent out on 11/29/2006 indicated a Sept 2011 in-service for Sandy Creek. Has this changed?   

No, it has not changed.   That is the commercial operation date, however, the plant will likely be running and in test the spring and summer preceding that date.   







		Date

		13 December 2006



		From:                           



		Name              

		Ed Svihla



		E-mail Address

		Svihla@txu.com



		Company

		TXU Wholesale





		Based on the proposed addition of new coal units in North Texas, TXU Wholesale supports the construction of the East Bell County – TNP One 345 kV Line from both a reliability and an economic perspective, and offer the following information based on our economic planning studies.  Our studies evaluated two main scenarios:


1) those plants that have SGIA’s (Sandow, Oak Grove, and Sandy Creek)


2) item 1) plus TXU’s other publicly announced coal plants


Our initial studies (including all 11 TXU units, plus Sandy Creek) indicated the need for new 345 kV construction from the North to either the South or Houston.  We evaluated several alternatives, eventually focusing on two major projects: TNP One – Sandow 345 kV Line and East Texas (Lufkin) – Houston 345 kV Line.  Both of these projects surpassed the economic planning criteria, greatly reducing the production cost in ERCOT.


With the submittal of TXU Electric Delivery’s East Bell County – TNP One 345 kV Line, we evaluated the project and its alternatives as outlined in their report.  We studied TNP One – Bell County 345 kV, TNP One – Sandow 345 kV, and the alternative group of projects as outlined in their report (referred to in discussions below as the “Group”).  Both 345 kV projects provide an economic benefit to ERCOT, while the Group of upgrades does not.


We ran studies using the 2010 model in Uplan (based off the SSWG 2010 case).  With no new coal units on-line, the proposed TNP One – Bell County project reduced production costs by $11.1 million.  This results in an NPV of approximately $66 million, and would justify the project (approx. $63 million) even without any new coal plants.


When adding Sandow-5, Oak Grove 1&2, and Sandy Creek to the model, the production cost savings due to the proposed project increased to $15.3 million, or an NPV of approximately $90 million.  While the proposed project was submitted by TXU ED based solely on these units, we also evaluated a forward-looking view to see the impact of additional coal units in the market.


With the additional eight (8) coal units in the model, the one-year production cost savings were $151M ($900M NPV); magnifying the benefit of this line to the ERCOT system as more generation enters the market.


In each of the scenarios, the TNP One – Sandow alternative performed well, but not quite as good as the proposed TNP One – Bell County Line.  The TNP One – Sandow Line would be economically justified in all scenarios except the “no new units” scenario, where it reduced production cost by $8.6M, resulting in an NPV of approximately $51M (less then the $70M cost to construct this project).


For the Group of upgrades alternative, the production cost savings were less then $1 million (even in the best scenario), indicating that these upgrades would not be economically justified.  While they may address some overloads due to reliability issues, they did not significantly affect the flows on the system to allow a beneficial change to the production costs in ERCOT.


In summary, TXU Wholesale’s studies indicate that the proposed project will provide a significant economic benefit to ERCOT, and recommend that this project be pursued to meet the in-service dates of the proposed generating units.








		Date

		12/29/2006



		

		



		From:                           



		Name              

		Tom Duane



		E-mail Address

		Tduane@pnm.com



		Company

		Public Service Company of New Mexico





		The TNP One to Twin Oak 345 kV lines use bundled 1590 MCM ACSR with a conductor rating of 2775 amperes as indicated in the report.  The continuous rating of circuit breakers and switches is 2000 amperes.  It is not clear from the report what total rating is needed to justify the project and whether this is above 2000 amperes.  If above 2000 amperes, cost should be increased to account for breaker and switch replacements.   Increases from the existing 800 ampere rating to 2000 amperes are limited to resetting CT taps and relays and changing out some metering.    The highest flow seen on these lines under single contingency conditions in any recent study was approximately 800 MVA or 1340 amperes.   2000 amperes should suffice for some time.   This will be made more explicit in the report.

Please indicate what 345 kV outages were run in assessing the contingency performance.  The contingencies that cause overloads should be identified in the report.   All 345 kV single contingencies, single circuit and double circuit, were run.   The report’s attached spreadsheet shows the contingencies of concern and the resulting overloads.   They will be included in the body of the report also. 

The report is very brief for justifying a project of this magnitude.  Have studies been performed to confirm satisfactory voltage, short circuit and stability performance?  This is a rather simple transfer capacity problem that does not involve voltage issues.   Stability studies have been run for generation additions at Sandow, Oak Grove, and Sandy Creek and no stability problems were seen.   The addition of the proposed line will improve stability performance and, consequently, it is felt that no additional useful information will be gained by running another study.   The addition of the proposed project could increase the short circuit duties on some area buses, and the results of a short circuit study will be included in the revised report. 

Under the alternative discussion it is not clear whether the results discussion “will not significantly improve” is relative to the base case or the recommended alternative.  This is in reference to fact that the improvements to the 138 kV and 69 kV systems will provide less margin for higher future transfers than the proposed project will.  This will be re-worded in the revised report. The same is true on the statement about reducing losses and increasing line charging.   This is in reference to the base case and  the proposed project.

For the second alternative, please elaborate on the need to rebuild the Sandow 345 kV station to terminate the proposed double-circuit line.   The existing Sandow 345 kV Sw is constructed as a single bus.   For reliability reasons, and to facilitate maintenance, this switching station should be rebuilt in breaker and half if its criticality is to increase with the addition of another two circuits.  Is the Sandow Switching Station rebuild included in the $69,895k cost estimate under discussion of the second alternative?  Yes.

Please discuss in the report the dispatch assumptions for other existing and planned generation in the study area that has a significant impact.  A sentence will be added to discuss the base case assumptions.

Please explain why the study did not consider terminating the proposed line at an existing 345 kV station such as Temple or Pecan Creek.  An $8 Million expense for a new station (East Bells) represents a strong incentive to find an alternative.  Temple Creek is space limited. It is boxed in by the existing 138 kV and 69 kV switchyards and industrial customers.  The existing station is operated as a single bus with only one open bay position.   It is not possible to rebuild at this location for a breaker and half.   The Pecan Creek station is too far north in that an outage of the line between Pecan Creek and Temple Sw. will still result in overloads.   It will leave a single 345 kV path between Pecan Creek and Temple Sw.  

The proposed East Bells “breaker-and-a-half” station is really a six-breaker ring bus.  A true breaker-and-a-half scheme would be advisable to integrate six 345 kV transmission lines.  This would require more breakers which will impact the cost of this option and possibly the cost relationship among the alternative.   We have arrived at the same conclusion since the report was issued and will reflect a true breaker and half station in the revised report.
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		Location

		System No.

		Rated RMS


IAC-KA

		DUTY -- RMS


Amperes



		

		

		

		Before

		After



		TNP One 345 kV (Generator #1)

		1A04

		50K

		21,574

		33,574



		TNP One 345 kV (Generator #1/Twin Oak #1)

		1B08

		50K

		20,794

		32,794



		TNP One 345 kV (Twin Oak #1)

		1C12

		50K

		21,574

		33,574



		TNP One 345 kV (Start-up Transformer)

		2A16

		50K

		21,574

		33,574



		TNP One 345 kV (Start-up/Twin Oak #2)

		2B20

		50K

		21,574

		33,574



		TNP One 345 kV (Twin Oak #2)

		2C24

		50K

		21,574

		33,574



		TNP One 345 kV (Generator #2)

		3A28

		50K

		21,574

		33,574



		TNP One 345 kV (Generator #2)

		3B32

		50K

		21,574

		33,574



		Twin Oak 345 kV (Gibbons Creek #1)

		5780

		40K

		40,645

		47,645



		Twin Oak 345 kV (Gibbons Creek #1)

		5790

		40K

		40,645

		47,645



		Twin Oak 345 kV (Jewett)

		5800

		40K

		40,645

		47,645



		Twin Oak 345 kV (Gibbons Creek #2/Jewett)

		5810

		40K

		38,141

		45,141



		Twin Oak 345 kV (Gibbons Creek #2)

		5820

		40K

		40,645

		47,645



		Twin Oak 345 kV (Limestone #1)

		5830

		40K

		40,645

		47,645



		Twin Oak 345 kV (Limestone #1/ #2)

		5840

		40K

		36,643

		43,643



		Twin Oak 345 kV (Limestone #2)

		5850

		40K

		40,645

		47,645



		Twin Oak 345 kV (Reactor)

		5860

		50K

		40,645

		47,645



		Twin Oak 345 kV (TNP One #1)

		6030

		50K

		40,645

		47,645



		Twin Oak 345 kV (TNP One #1)

		6040

		50K

		40,645

		47,645



		Twin Oak 345 kV (TNP One #2)

		6050

		50K

		40,645

		47,645



		Twin Oak 345 kV (TNP One #2)

		6060

		50K

		40,645

		47,645





The above study results reflect the impact of the TNP One – East Bell County 345 kV double circuit line on the area switchyards using the generation assumptions in the study.   The table indicates that two additional breakers at Twin Oak Switch are overdutied.   However these two breakers as well as the remaining 40 kA breakers at Twin Oak are already scheduled to be replaced with the addition of Oak Grove generation.   Consequently, there is no impact on the cost of the proposed project. 


