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Executive Summary

Recurring high voltages in West Texas has justified keeping several generation units reliability must run status.  ERCOT Staff investigated this issue and has determined that a minimum installation of 200 Mvar of additional reactors at various locations will relieve the situation.  Operations personnel indicate that tuning of autotransformer taps has not been successful at relieving the high voltages.  Better control of load power factor during light load conditions also has a significant impact on the high voltages.
Input was received from the initial study and it was expanded to investigate the voltage problem with reactive capability modeled (0.98 & 0.95) at the renewable generation sites.  This additional study indicates that with this additional reactive capability, the high voltage problem on the 345 kV system remained and additional reactors are still necessary.  Many of local voltages were improved around the renewable generation sites.  The highest voltages were indicated in the Abilene, San Angelo and Sweetwater areas of West Texas.
ERCOT Staff along with the West Regional Planning Group is moving forward to install at least 200 Mvar of additional reactors at Twin Buttes, Red Creek, Mulberry Creek, Morgan Creek, Odessa and Moss.  The highest need for reactors is in the Abilene and San Angelo areas.     

Introduction and Background

The ERCOT system operators are experiencing a recurring high-voltage problem in the Western Region during light load conditions.  The operating procedure to control voltages is based on system load and requires the dispatch of Rio Pecos 6, San Angelo 2, and Fort Phantom 2 in different combinations, minimum generation levels.

The owner of these generating facilities would like to mothball them because they are not profitable in the market.

High voltages are unacceptable on the transmission system because they can cause equipment failure, they can endanger people, and they can cause mis-operation of impedance relays.

The voltage control problem the operators experience is not apparent in the standard ERCOT SSWG 2003 data set A base cases.

Purposes
The primary purpose of this study is to find reasonable solutions to the voltage problems that do not involve RMR generation.

The secondary purpose of the study is to determine which lines can be switched out of service to reduce voltage immediately before the recommended alternative can be constructed, and to review this with the system operators.

Scope of the Investigation

The following basic questions must be answered before alternatives to RMR generation can be identified:

1. What are the reactive resources and how are they operated?

2. Are these correctly modeled in the SSWG base cases?

3. What is typical reactive loading in the Western Region during light load conditions?

4. Is this accurately reflected in the SSWG base cases?

The time frame of interest is 2003, especially during spring and fall when the system load is lowest.  The study area includes Oklaunion, Bowman, Parker, Comanche Peak, Comanche SS, Menard, Sonora, and all of the ERCOT system west of these substations.  Fort Worth, Waco, Austin, San Antonio, Laredo, and all points east of these cities are not included.

Methodology

Once the basic research is complete, 2003 spring and fall off-peak study cases can be developed.  There will be at least one study case with minimal generation and others with wind power generation at varying levels.

Findings
1.  Table 1 Summary of reactive resources in the Western Region:

	Reactive Resources in the Western Region
	

	
	
	
	
	
	

	Passive - Line Charging MVA (capacitive)
	(03summer base case data)

	Oncor 345kV
	12.20085
	
	
	
	

	Oncor 138kV
	2.63682
	
	
	
	

	AEP 345kV
	5.02445
	
	
	
	

	AEP 138kV
	1.93981
	
	
	
	

	Total
	21.80193
	p.u. @ 100 MVA
	
	

	
	2180.2
	MVA
	
	
	

	
	
	
	
	
	

	Remotely Switchable Capacitor Banks
	
	(state estimator data, corrected)

	Oncor
	454.0
	
	
	
	

	AEP
	284.5
	
	
	
	

	Total
	738.5
	MVA
	
	
	

	
	
	
	
	
	

	Remotely Switchable Reactor Banks
	
	(state estimator data, corrected)

	Oncor
	-595.0
	
	
	
	

	AEP
	-223.0
	
	
	
	

	Total
	-818.0
	MVA
	
	
	

	
	
	
	
	
	

	Generator Capacitve Limits
	Qmax
	
	(03fall off-peak base case data)

	TXU Energy
	2535
	
	
	
	

	AEP
	865
	
	
	
	

	Totals
	3382
	
	
	
	

	
	
	
	
	
	

	Generator Reactive Limits
	Qmin
	
	(03fall off-peak base case data)

	TXU Energy
	-1158
	
	
	
	

	AEP
	-479
	
	
	
	

	Totals
	-1619
	
	
	
	


The complete lists of the reactive resources are in Appendices A – H at the end of the report.  The reactive resources modeled in the planning base cases mostly agree with those modeled in the operating model.  A few corrections will be given to SSWG for the base cases and to the operations department for the state estimator.

2.  The importance of load power factor:

The power factor of the loads modeled in the western region in the System Planning base cases is significantly different from the power factor of the loads measured by SCADA and/or calculated by the state estimator.  The bus voltages in the area vary as the load power factor is adjusted in the model.  Unfortunately the SCADA system is only capturing about one-third of the load data in the area of interest.  The other two-thirds are considered “suspect,” not necessarily wrong but not known to be right.

Table 2 Summary of reactive load modeled in the ERCOT spring and fall off-peak cases:

      PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS/E      MON, FEB 17 2003  13:23

 SS03SPG2 - 2003 SPRING OFF-PEAK BASE CASE - ERCOT ROS SSWG          AREA TOTALS

 UPDATED 1/27/03 - ERCOT SPRING OFF-PEAK, WIND 20% NAMEPLATE          IN MW/MVAR

             FROM      TO    TO BUS  TO LINE     FROM      TO            DESIRED

 AREA  GENERATION     LOAD    SHUNT    SHUNT CHARGING  NET INT   LOSSES  NET INT

   1      10270.4  11384.1      0.0      0.0      0.0  -1400.2    286.5      0.0

 ONCORTSP  2294.1   3123.7    395.1      0.0   4893.6   -126.1   3794.9

   8       2695.9   2941.9      0.0      0.0      0.0   -319.1     71.9      0.0

 AEP TSP     16.4    584.1    201.1      0.0   1500.2    113.9    617.1

 TOTALS   12966.4  14326.1      0.0      0.0      0.0  -1719.3    358.4      0.0

           2310.5   3707.8    596.2      0.0   6393.8    -12.3   4412.1

      PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS/E      MON, FEB 17 2003  13:29

 SS03FAL2 - 2003 FALL OFF-PEAK BASE CASE - ERCOT ROS SSWG            AREA TOTALS

 UPDATED 1/27/03 - ERCOT   FALL_OFF_BASE, WIND 20% NAMEPLATE          IN MW/MVAR

             FROM      TO    TO BUS  TO LINE     FROM      TO            DESIRED

 AREA  GENERATION     LOAD    SHUNT    SHUNT CHARGING  NET INT   LOSSES  NET INT

   1       9645.2  10626.7      0.0      0.0      0.0  -1223.2    241.8      0.0

 ONCORTSP  1340.4   2925.9    324.6      0.0   5184.9     15.6   3259.1

   8       2828.0   2818.2      0.0      0.0      0.0    -58.8     67.3      0.0

 AEP TSP     11.5    558.1    262.2      0.0   1531.5    132.1    590.1

 TOTALS   12473.2  13444.9      0.0      0.0      0.0  -1282.0    309.1      0.0

           1351.9   3484.0    586.8      0.0   6716.4    147.8   3849.3

Note that the Oncor load power factor is 0.964 for each season and the AEP load power factor for each season is 0.981.

Table 3 Summary of reactive load modeled by the state estimator for January 9, 2003, 9:15 AM (similar total system load level):

             FROM      TO    TO BUS  TO LINE     FROM      TO

 ZONE  GENERATION     LOAD    SHUNT    SHUNT CHARGING  NET INT   LOSSES

   1       9680.1  10315.0      0.0      0.0      0.0   -929.9    295.0

 TUE TU_E  1090.7   1820.2   -142.5      0.0   3974.0   -669.5   4056.5

   2        872.0    973.9      0.0      0.0      0.0   -126.7     24.8

 TUE TU_W  -197.6    128.1    184.8      0.0    893.4    213.4    169.5

   7       1149.8    726.9      0.0      0.0      0.0    385.0     37.8

 CSW WTU     79.9    135.2     85.8      0.0    556.3    137.9    277.4

   8          0.0     62.6      0.0      0.0      0.0    -62.7      0.1

 CSW RAYB     0.0     21.6      0.0      0.0      5.7    -16.0      0.2

   9       1489.8   1759.2      0.0      0.0      0.0   -322.2     52.7

 CSW CBEN   260.4    351.5   -104.0      0.0    559.6    161.7    410.9

 TOTALS   13191.6  13837.7      0.0      0.0      0.0  -1056.5    410.5

           1233.4   2456.6     24.0      0.0   5989.1   -172.6   4914.5

Note that the overall Oncor load power factor is 0.985, and the CSW WTU load power factor is 0.983.

3.  The importance of windpower:

There are 14 windpower plants in the area with a total capability of 1007 MW.  (Eleven of these plants cannot provide or absorb any reactive power.)  The transmission system will not be upgraded enough to deliver this power to other loads for several years.  Until then some of the generator owners are being allowed to operate beyond the FCITC limit with the risk of being tripped out of service for any transmission disturbance.  In the spring off-peak case it is possible to dispatch 60% of the windpower without transmission overloads.  In the fall off-peak case it is possible to dispatch up to 80% of the windpower without transmission overloads.

The generation dispatch of the 2003 Fall off-peak base case is shown in Appendix I with the windpower generators in blue.

The bus voltages have been reviewed at load power factors from 0.964 to 0.990, and windpower levels of 200 MW to 800 MW.

Results
Only the voltages that exceeded 105% nominal for at least one condition were recorded.  In the spring off-peak case with Morgan Creek 6 dispatched at 250 MW there were no overvoltages at any bus in the western area for any level of load power factor or windpower.

In the fall off-peak case (Morgan Creek 6 not dispatched) there are ten 345kV, twelve 138kV, and four 69kV busses showing high voltage for at least one condition.  The data is attached in Appendix J with high voltages in red.

(The high voltage at Live Oak 138kV is obviously due to a 12 Mvar capbank at the 69kV bus.  According to the AEP system operator this capbank is SCADA controlled and he keeps it out of service during light load conditions.  SSWG will be informed so the base cases can be revised.)

Recommended Solutions

Permanent:

Install reactor banks and controls at the 345kV busses with the worst overvoltages.  They should automatically switch themselves in and out to maintain local bus voltage from 0.95 to 1.05 per unit.  The following set is one possible arrangement that works for windpower dispatch from 200 MW to 800 MW and load power factor up to 0.990:

· 75 Mvar reactor bank at Twin Buttes 345

· 75 Mvar reactor bank at Sweetwater 345

· 45 Mvar reactor bank at Odessa 345

A different set that works for the same range of operating conditions:

· 75 Mvar reactor bank at Twin Buttes 345

· 45 Mvar reactor bank at Sweetwater 345

· 45 Mvar reactor bank at Odessa 345

· 45 Mvar reactor bank at Mulberry 345

All major new transmission lines must be built with reactive compensation as well.

Interim:

Until the reactors are installed, the system operators can correct or relieve some overvoltages by tripping one of the Odessa – Morgan Creek 345kV lines out of service.  Each of these lines is responsible for a little more than 80 Mvar of line charging.  Of course the system is less secure with a large circuit tripped, so this is not ideal even when it works.

Depending on the load power factor and windpower generation level, this may not be enough to relieve all overvoltages.  The next step is to dispatch a local generator with good reactive capability.  Oklaunion, Graham, and Comanche Peak are not local enough.  Morgan Creek 6 and TIE are local enough and each has good reactive capability.

Corrections and Comments from the Western Regional Planning Group

1. The two Indian Mesa windpower plants are modeled in the base cases as if they have no reactive capability.  According to Rick Walker these plants are capable of operating at approximately 99% lagging or 86% leading.  This information has been sent to SSWG to correct the base cases.

2. AEP agrees with installing reactive compensation on new 345kV lines in the area.

3. AEP planners have suggested that the model could be “tuned” to get better voltages by manipulating the LTC taps.  True.  The AEP operator was asked if he could likewise manipulate the LTCs from his control desk to achieve the same thing.  According to him the LTC automatic controls do not produce the best results at very light load and the operators intervene as necessary.  Does the operator ever reach the LTC limits before the voltages are in the acceptable range?  Yes, at lightest load.

4. LCRA wanted to know if the proposed reactor banks would be connected to the autotransformer tertiaries.  That decision belongs to the TSPs.

5. TNMP suggested installing controls on distribution capacitor banks so the operators can lower the load power factor when needed as a less expensive alternative.  This is a good idea that should be evaluated by the TSPs for each proposed reactor bank.

6. TNMP has not observed high voltages but also doesn’t have SCADA on much transmission.

7. Oncor recommends that future wind plants should be installed with adequate dynamic reactive control to prevent worse problems later.

8. Oncor recommends verifying the light load power factor and examining opportunities for adjusting capacitor controls on distribution capbanks.

9. Oncor would prefer to install any needed reactors on the tertiary of 345/138 kV autotransformers where possible, rather than the 345 kV system.  Available tertiary capacity exists at Morgan Creek, Odessa EHV and Moss.

Reactors that are in the Plans but not in the 2003 Off-Peak Cases
1. 36 Mvars for the Twin Buttes autotransformer tertiary, March 2004, per Tom Bao, LCRA and 2006 minimum case.

Addendum:  What if the Windpower Generators Had Reactive Capability Like Other Generators?
The study was repeated with the generator models of the windpower stations changed as if the turbines did have reactive capability.  The levels studied were 98% power factor of dispatched power and 95% power factor of dispatched power.  The windpower generators that are already modeled with reactive capability were not changed in the cases.

Conventional large generators are modeled with full reactive capability available at any dispatch power level.  This practice was not applied here, so the study is considering “fewer turbines at full power each” rather than “all turbines, each at less than full power.”

For either 98% or 95% power factor reactive support, all of the voltage problems seen on the 138kV and 69kV systems were fixed.  Nine 345kV busses still experienced voltages above 1.05 per unit for some load power factors and some windpower generation levels.

For the sake of comparison, the transmission reactors that would be recommended if all the existing windpower generators could provide reactive support at 98% or 95% power factor of dispatched power are:

· 60 Mvar at Twin Buttes 345kV or autotransformer tertiaries

· 60 Mvar at Sweetwater 345kV

· 24 Mvar at EnronIPP 345kV

While the voltages were generally better for the 95% reactive support level, the same set of transmission reactors were required to fix the remaining problems for either 95% or 98% reactive support from existing wind turbines.

The tables of voltages for this addendum to the study are in Appendices K and L.
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Appendix A Oncor 345kV Line Charging

	X------FROM------X  X-------TO-------X                                Z S
	
	
	
	
	

	BUS#
	NAME
	BUS#
	NAME
	LINE R
	LINE X
	CHRGING
	RATEA
	RATEB
	RATEC
	LENGTH

	1018
	MOSS
	1022
	MIDLND E
	0.00227
	0.01968
	0.37116
	1052
	1052
	1072
	41.4

	1018
	MOSS
	1026
	ODES EHV
	0.00082
	0.00714
	0.13361
	1052
	1052
	1072
	15

	1020
	EHV TIET
	1026
	ODES EHV
	0
	0.0001
	0
	1195
	1195
	1195
	0

	1020
	EHV TIET
	1029
	ODEHV 2T
	0
	0.0001
	0
	1195
	1195
	1195
	0

	1021
	MIDL E T
	1022
	MIDLND E
	0
	0.0001
	0
	717
	717
	1072
	0

	1021
	MIDL E T
	1025
	FS COGEN
	0.00268
	0.02458
	0.41006
	896
	896
	1072
	48.4

	1025
	FS COGEN
	1030
	MRGN CRK
	0.002
	0.01833
	0.30788
	717
	717
	1072
	36.2

	1026
	ODES EHV
	1028
	ODEHV 1T
	0
	0.0001
	0
	526
	526
	1072
	0

	1028
	ODEHV 1T
	1030
	MRGN CRK
	0.005
	0.04346
	0.81588
	526
	526
	1072
	91.2

	1029
	ODEHV 2T
	1030
	MRGN CRK
	0.005
	0.04346
	0.81588
	526
	526
	1072
	91.2

	1030
	MRGN CRK
	1050
	ENRONIPP
	0.00179
	0.01556
	0.2922
	717
	717
	1072
	32.7

	1030
	MRGN CRK
	1420
	SWEETWTR
	0.00206
	0.01787
	0.33556
	717
	717
	1072
	37.5

	1030
	MRGN CRK
	1430
	GRAHAM
	0.00856
	0.07935
	1.31229
	717
	717
	1072
	153

	1030
	MRGN CRK
	6009
	TWBT7
	0.0021
	0.03619
	0.66499
	1515
	1770
	1515
	75

	1050
	ENRONIPP
	6235
	ABMULCW7
	0.00179
	0.01556
	0.2922
	717
	717
	1072
	32.7

	1420
	SWEETWTR
	1430
	GRAHAM
	0.00653
	0.05679
	1.06615
	717
	717
	1072
	119.2

	1422
	BOWMAN
	1425
	FISHRDSS
	0.00083
	0.00719
	0.13459
	717
	717
	1072
	15.1

	1422
	BOWMAN
	1429
	JXBRO SS
	0.00255
	0.02355
	0.3852
	1072
	1072
	1072
	45.9

	1422
	BOWMAN
	1430
	GRAHAM
	0.00254
	0.02191
	0.41797
	717
	717
	717
	46.4

	1425
	FISHRDSS
	6100
	OKLAEHV7
	0.00291
	0.02641
	0.43348
	717
	717
	1072
	52

	1429
	JXBRO SS
	1430
	GRAHAM
	0.00103
	0.01412
	0.3745
	1631
	1631
	1631
	35

	1430
	GRAHAM
	1436
	PARKER
	0.00334
	0.02902
	0.54479
	1052
	1052
	1072
	60.9

	1430
	GRAHAM
	1873
	BENBRK
	0.00434
	0.03758
	0.70717
	789
	789
	1072
	78.9

	1430
	GRAHAM
	6230
	ABMULCE7
	0.00459
	0.03987
	0.74847
	717
	717
	1072
	83.7

	1440
	CMCHE SS
	1900
	COM PEAK
	0.00311
	0.02489
	0.55266
	956
	956
	1072
	56.5

	1440
	CMCHE SS
	6444
	SAREDCK7
	0.00338
	0.05793
	1.08416
	1515
	1770
	1515
	121.3

	
	
	
	
	
	
	12.20085
	
	
	
	


Appendix B Oncor 138kV Line Charging

	X------FROM------X  X-------TO-------X                                Z S
	
	
	
	
	

	BUS#
	NAME
	BUS#
	NAME
	LINE R
	LINE X
	CHRGING
	RATEA
	RATEB
	RATEC
	LENGTH

	275
	LNPLNTRD
	1624
	LEON
	0
	0.0001
	0
	0
	0
	0
	0

	276
	HGHWY101
	1619
	COLNY CK
	0
	0.0001
	0
	0
	0
	0
	0

	282
	EOLIANRD
	1614
	BRECK
	0
	0.0001
	0
	0
	0
	0
	0

	283
	ZEPHYR
	1654
	ZEPHYR M
	0
	0.0001
	0
	0
	0
	0
	0

	290
	SHILOH
	1651
	CMCHE
	0
	0.0001
	0
	0
	0
	0
	0

	292
	HOLDER
	1655
	BRNWD SS
	0.0218
	0.0772
	0.0193
	128
	171
	171
	18.6

	296
	STPHVLTP
	1641
	STPHVIL
	0.00101
	0.00586
	0.00164
	214
	214
	214
	1.5

	300
	JOHNSVIL
	1645
	JOHNVL M
	0
	0.0001
	0
	0
	0
	0
	0

	301
	LINGLEVL
	1640
	LNGLVL M
	0
	0.0001
	0
	0
	0
	0
	0

	302
	SELDEN
	1644
	SELDEN M
	0
	0.0001
	0
	0
	0
	0
	0

	322
	LIPAN
	1595
	LIPAN
	0
	0.0001
	0
	0
	0
	0
	0

	331
	MILLER
	1578
	PALOPT M
	0.0029
	0.0271
	0.0089
	359
	359
	359
	7.7

	340
	WSTWTHFD
	1580
	MINWL 1
	0.00837
	0.04783
	0.01359
	214
	214
	214
	12.3

	511
	AGNESSW
	1592
	WTHFRD
	0.00006
	0.0005
	0.00007
	180
	180
	180
	0.1

	520
	ALEDOTP
	1579
	ALEDO TU
	0
	0.0001
	0
	0
	0
	0
	0

	618
	LONESTAR
	1561
	ALVORD
	0
	0.0001
	0
	0
	0
	0
	0

	622
	BOWIE
	1469
	SUNSET
	0.0093
	0.0328
	0.0082
	128
	171
	171
	8

	631
	NEWPORT
	1470
	NEWPRT M
	0
	0.0001
	0
	0
	0
	0
	0

	721
	WICHSUTH
	1498
	WF COGEN
	0
	0.0001
	0
	200
	200
	200
	0

	743
	SALTCK4
	1064
	SUN
	0.02387
	0.13767
	0.03736
	175
	236
	236
	36

	770
	AROWHEAD
	1478
	AROHD M
	0
	0.0001
	0
	0
	0
	0
	0

	773
	SCOTLAND
	1474
	SCOTLD M
	0.0018
	0.0059
	0.00158
	126
	171
	171
	1.5

	787
	OLNEY
	1477
	RICE
	0.02
	0.0709
	0.01772
	72
	72
	171
	17.1

	792
	MURRAY
	1371
	MURRAY M
	0
	0.0001
	0
	0
	0
	0
	0

	794
	JACKSBRO
	1601
	GRAHAM E
	0
	0.0001
	0
	0
	0
	0
	0

	797
	MARKLEY
	1476
	MARKLEY
	0
	0.0001
	0
	0
	0
	0
	0

	1010
	PERMIANB
	1019
	MOSS
	0.02397
	0.13886
	0.03852
	191
	191
	214
	35.2

	1010
	PERMIANB
	1074
	WINK  SS
	0.01409
	0.06659
	0.01759
	143
	143
	186
	16.5

	1010
	PERMIANB
	1087
	WRDGLF T
	0.0003
	0.00107
	0.00055
	239
	239
	248
	0.4

	1010
	PERMIANB
	1105
	MONAH 1T
	0.00001
	0.0005
	0.00001
	186
	186
	186
	0

	1010
	PERMIANB
	1107
	MONAH 2T
	0.00269
	0.01561
	0.00433
	210
	210
	214
	4

	1010
	PERMIANB
	1145
	AM GLDSM
	0.02879
	0.13537
	0.0362
	186
	186
	186
	33.7

	1010
	PERMIANB
	1292
	ECTR HRP
	0.02068
	0.11989
	0.03321
	210
	210
	214
	30.4

	1010
	PERMIANB
	6655
	BARRILA4
	0.05933
	0.2131
	0.05479
	147
	155
	147
	52.2

	1019
	MOSS
	1113
	ODESA SW
	0.00471
	0.02676
	0.00765
	143
	143
	214
	6.9

	1019
	MOSS
	1129
	WESTOVER
	0.00232
	0.01371
	0.00371
	210
	210
	211
	3.4

	1019
	MOSS
	1143
	AMOCNC T
	0.01102
	0.05232
	0.01371
	143
	143
	186
	12.9

	1019
	MOSS
	1176
	GRANDVW
	0.01817
	0.10316
	0.02964
	214
	214
	214
	26.6

	1019
	MOSS
	1180
	ECTR HIL
	0.00807
	0.04586
	0.01315
	210
	210
	214
	11.8

	1019
	MOSS
	1292
	ECTR HRP
	0.00152
	0.00879
	0.00244
	191
	191
	214
	2.2

	1023
	MIDLND E
	1116
	WINDWOOD
	0.00168
	0.00716
	0.00181
	143
	143
	162
	1.7

	1023
	MIDLND E
	1132
	MIDL DWN
	0.0029
	0.01336
	0.00373
	143
	143
	186
	3.4

	1023
	MIDLND E
	1178
	ADOBE MD
	0.00204
	0.01162
	0.00333
	214
	214
	214
	3

	1023
	MIDLND E
	1184
	GODDARD
	0.00615
	0.03493
	0.01001
	214
	214
	214
	9

	1023
	MIDLND E
	1324
	BIG SPGW
	0.11578
	0.18379
	0.03631
	84
	84
	84
	37.2

	1024
	FS COGEN
	1332
	COSDEN
	0.00021
	0.00092
	0.00029
	143
	143
	186
	0.2

	1027
	ODES EHV
	1051
	HUNTSMAN
	0.00096
	0.00539
	0.00193
	248
	248
	248
	1.5

	1027
	ODES EHV
	1055
	NYLON  T
	0.00267
	0.01518
	0.00435
	143
	143
	214
	3.9

	1027
	ODES EHV
	1107
	MONAH 2T
	0.02893
	0.16767
	0.04649
	210
	210
	214
	42.5

	1027
	ODES EHV
	1111
	BIG3OD T
	0.00299
	0.017
	0.00487
	105
	105
	214
	4.4

	1027
	ODES EHV
	1126
	ODESSA 2
	0.00201
	0.00921
	0.00257
	186
	186
	186
	2.3

	1027
	ODES EHV
	1128
	LIQD AIR
	0.00019
	0.00202
	0.00063
	215
	215
	326
	0.5

	1027
	ODES EHV
	1137
	T.I.   T
	0.00321
	0.03327
	0.01046
	191
	191
	326
	8.9

	1027
	ODES EHV
	1199
	ARCO C T
	0.02215
	0.10398
	0.02787
	186
	186
	186
	25.9

	1032
	MRGN CRK
	1064
	SUN
	0.02799
	0.13167
	0.03518
	186
	186
	186
	32.8

	1032
	MRGN CRK
	1318
	CHINAGRV
	0.01181
	0.05601
	0.01484
	186
	186
	186
	13.9

	1032
	MRGN CRK
	1318
	CHINAGRV
	0.01173
	0.05517
	0.01481
	186
	186
	186
	13.8

	1032
	MRGN CRK
	1332
	COSDEN
	0.04118
	0.12398
	0.0378
	143
	143
	155
	32.2

	1032
	MRGN CRK
	1335
	FORSAN T
	0.03157
	0.1492
	0.03949
	96
	96
	186
	37

	1032
	MRGN CRK
	1341
	SWTRDT T
	0.02202
	0.12532
	0.03514
	186
	186
	186
	31.9

	1051
	HUNTSMAN
	1052
	REXALL
	0.00074
	0.0046
	0.00152
	143
	143
	248
	1.3

	1052
	REXALL
	1053
	GEN RUBR
	0.00045
	0.00209
	0.00058
	143
	143
	186
	0.5

	1053
	GEN RUBR
	1054
	OLFN/SHL
	0.00113
	0.00295
	0.00071
	124
	124
	124
	0.7

	1053
	GEN RUBR
	1099
	SWPORT T
	0.01284
	0.06055
	0.01609
	186
	186
	186
	15

	1054
	OLFN/SHL
	1055
	NYLON  T
	0.00108
	0.0028
	0.00069
	124
	124
	124
	0.7

	1055
	NYLON  T
	1056
	NYLON
	0.00156
	0.00501
	0.00132
	124
	124
	124
	1.2

	1059
	MIDESSA
	1117
	MIDLND W
	0.00137
	0.01423
	0.00447
	191
	191
	326
	3.8

	1059
	MIDESSA
	1120
	MID AIRP
	0.00606
	0.02573
	0.00659
	143
	143
	162
	6.2

	1059
	MIDESSA
	1138
	T.I.
	0.00465
	0.02188
	0.00585
	186
	186
	186
	5.4

	1064
	SUN
	1311
	SACROC
	0.00151
	0.00709
	0.0019
	143
	143
	186
	1.8

	1064
	SUN
	1315
	BRAND
	0.00289
	0.01361
	0.00364
	186
	186
	186
	3.4

	1074
	WINK  SS
	1087
	WRDGLF T
	0.01301
	0.04681
	0.02389
	143
	143
	248
	16.1

	1074
	WINK  SS
	1092
	LOVING
	0.05162
	0.08148
	0.0163
	84
	84
	84
	16.6

	1074
	WINK  SS
	1147
	CHEYEN T
	0.01308
	0.05417
	0.01416
	180
	180
	180
	13.3

	1074
	WINK  SS
	37900
	WINK
	0.00096
	0.00569
	0.00152
	144
	144
	218
	1.4

	1087
	WRDGLF T
	1089
	WICKET T
	0.00161
	0.00422
	0.00102
	124
	124
	124
	1

	1088
	WICKETT
	1089
	WICKET T
	0.0037
	0.0097
	0.00234
	124
	124
	124
	2.3

	1089
	WICKET T
	1091
	WARDGULF
	0.00777
	0.02036
	0.00491
	124
	124
	124
	4.8

	1092
	LOVING
	1093
	EL MAR
	0.03653
	0.05766
	0.01153
	84
	84
	84
	11.7

	1093
	EL MAR
	1094
	MASON
	0.03647
	0.05756
	0.01151
	84
	84
	84
	11.7

	1094
	MASON
	1095
	SCRWBEAN
	0.04182
	0.06601
	0.0132
	84
	84
	84
	13.4

	1095
	SCRWBEAN
	1096
	BLACKRVR
	0.04459
	0.07038
	0.01408
	84
	84
	84
	14.3

	1096
	BLACKRVR
	1097
	TWPP MTR
	0.00844
	0.02214
	0.0054
	124
	124
	124
	5.2

	1097
	TWPP MTR
	7387
	KUNITZ13
	0.04479
	0.11767
	0.02795
	103
	103
	127
	27.9

	1098
	KWIND RO
	7387
	KUNITZ13
	0
	0.0001
	0
	0
	0
	0
	0

	1099
	SWPORT T
	1100
	SW PORTL
	0.00238
	0.00624
	0.00151
	124
	124
	124
	1.5

	1099
	SWPORT T
	1101
	EDWARDS
	0.01027
	0.02685
	0.0065
	124
	124
	124
	6.4

	1099
	SWPORT T
	1102
	JUDKINS
	0.00337
	0.01586
	0.00424
	143
	143
	186
	3.9

	1102
	JUDKINS
	1103
	SANDHL T
	0.00568
	0.02669
	0.00714
	186
	186
	186
	6.6

	1103
	SANDHL T
	1104
	SANDHILL
	0.03588
	0.05663
	0.01133
	84
	84
	84
	11.5

	1103
	SANDHL T
	1105
	MONAH 1T
	0.01463
	0.0688
	0.01839
	186
	186
	186
	17.1

	1105
	MONAH 1T
	1106
	MONAHN 1
	0.01211
	0.01854
	0.00421
	84
	84
	84
	4

	1107
	MONAH 2T
	1108
	MONAHN 2
	0.0027
	0.00647
	0.00186
	124
	124
	124
	1.7

	1111
	BIG3OD T
	1112
	BIG 3 OD
	0.00168
	0.00431
	0.00108
	124
	124
	124
	1

	1111
	BIG3OD T
	1113
	ODESA SW
	0.00199
	0.01131
	0.00323
	214
	214
	214
	2.9

	1116
	WINDWOOD
	1117
	MIDLND W
	0.00325
	0.01387
	0.00351
	143
	143
	162
	3.3

	1118
	CRMWD8 T
	1119
	CRMWD-8
	0.00219
	0.00573
	0.00138
	124
	124
	124
	1.4

	1118
	CRMWD8 T
	1120
	MID AIRP
	0.00069
	0.00292
	0.00075
	143
	143
	162
	0.7

	1118
	CRMWD8 T
	1121
	GLENHAVN
	0.0047
	0.01997
	0.00511
	143
	143
	162
	4.8

	1121
	GLENHAVN
	1127
	ODESSA 1
	0.00151
	0.01565
	0.00492
	287
	287
	326
	4.2

	1122
	ODESSA N
	1126
	ODESSA 2
	0.00491
	0.02849
	0.00795
	143
	143
	211
	7.2

	1122
	ODESSA N
	1130
	AM SFOST
	0.00295
	0.0173
	0.00472
	143
	143
	211
	4.3

	1127
	ODESSA 1
	1128
	LIQD AIR
	0.00066
	0.00683
	0.00215
	326
	326
	326
	1.8

	1129
	WESTOVER
	1130
	AM SFOST
	0.00045
	0.00264
	0.00071
	143
	143
	211
	0.6

	1132
	MIDL DWN
	1329
	SPRABERY
	0.01315
	0.06179
	0.01655
	186
	186
	186
	15.4

	1137
	T.I.   T
	1138
	T.I.
	0.00509
	0.02393
	0.00639
	186
	186
	186
	5.9

	1137
	T.I.   T
	1329
	SPRABERY
	0.01207
	0.05702
	0.01509
	105
	105
	186
	14.1

	1141
	HOLT  SS
	1143
	AMOCNC T
	0.00444
	0.02084
	0.00558
	143
	143
	186
	5.2

	1141
	HOLT  SS
	1145
	AM GLDSM
	0.00606
	0.0285
	0.00762
	143
	143
	186
	7.1

	1141
	HOLT  SS
	1281
	AMMIDF T
	0.00363
	0.01706
	0.00456
	186
	186
	186
	4.2

	1143
	AMOCNC T
	1144
	AM NCOWD
	0.0037
	0.00968
	0.00234
	124
	124
	124
	2.3

	1146
	YORK IPP
	1147
	CHEYEN T
	0.00686
	0.02844
	0.00744
	143
	143
	180
	7

	1146
	YORK IPP
	1149
	DOLRHIDE
	0.00686
	0.02844
	0.00744
	143
	143
	180
	7

	1147
	CHEYEN T
	1148
	CHEYENNE
	0.00467
	0.01223
	0.00295
	124
	124
	124
	2.9

	1149
	DOLRHIDE
	1150
	AM 3BAR
	0.00556
	0.02305
	0.00603
	143
	143
	180
	5.7

	1149
	DOLRHIDE
	1152
	UNOCAL
	0.0177
	0.04533
	0.0114
	124
	124
	124
	11.1

	1150
	AM 3BAR
	1155
	ANDREW T
	0.01321
	0.05474
	0.01431
	180
	180
	180
	13.5

	1155
	ANDREW T
	1156
	ANDREWS
	0.00362
	0.00949
	0.00228
	124
	124
	124
	2.2

	1155
	ANDREW T
	1159
	N ANDREW
	0.0078
	0.0323
	0.00844
	143
	143
	180
	7.9

	1159
	N ANDREW
	1161
	UN PKRBK
	0.00622
	0.02926
	0.00782
	143
	143
	186
	7.3

	1159
	N ANDREW
	1165
	EXMEAN T
	0.00204
	0.00844
	0.00221
	105
	105
	180
	2.1

	1161
	UN PKRBK
	1281
	AMMIDF T
	0.00895
	0.04211
	0.01125
	186
	186
	186
	10.5

	1162
	LMESA LE
	1163
	LAMESA
	0
	0.0001
	0
	0
	0
	0
	0

	1163
	LAMESA
	1168
	PAUL D T
	0.01921
	0.07957
	0.0208
	96
	96
	180
	19.6

	1163
	LAMESA
	1307
	KEY  LE
	0.00763
	0.03589
	0.00959
	143
	143
	186
	8.9

	1165
	EXMEAN T
	1166
	EXMEANS
	0.00697
	0.01826
	0.0044
	124
	124
	124
	4.3

	1165
	EXMEAN T
	1167
	MUSTANG
	0.01059
	0.04386
	0.01147
	143
	143
	180
	10.8

	1167
	MUSTANG
	1168
	PAUL D T
	0.01191
	0.04934
	0.0129
	143
	143
	180
	12.1

	1168
	PAUL D T
	1169
	PAUL DVS
	0.03644
	0.05751
	0.0115
	84
	84
	84
	11.7

	1176
	GRANDVW
	1182
	MOCKNBRD
	0.01363
	0.0774
	0.02225
	214
	214
	214
	20

	1177
	TEXMABEE
	1179
	TEX MA T
	0.01999
	0.05229
	0.01262
	124
	124
	124
	12.4

	1178
	ADOBE MD
	1182
	MOCKNBRD
	0.00528
	0.03002
	0.0086
	214
	214
	214
	7.8

	1179
	TEX MA T
	1180
	ECTR HIL
	0.01627
	0.09245
	0.02651
	214
	214
	214
	23.9

	1179
	TEX MA T
	1184
	GODDARD
	0.00149
	0.00848
	0.00243
	214
	214
	214
	2.2

	1197
	CRANE
	1199
	ARCO C T
	0.00509
	0.02388
	0.0064
	143
	143
	186
	5.9

	1197
	CRANE
	1212
	UPTON
	0.00972
	0.10083
	0.03169
	326
	326
	326
	27

	1197
	CRANE
	6615
	WTUCRAN4
	0
	0.0001
	0
	488
	577
	488
	0

	1197
	CRANE
	6615
	WTUCRAN4
	0
	0.0001
	0
	488
	577
	488
	0

	1199
	ARCO C T
	1201
	ARCO CRN
	0.01376
	0.03605
	0.0087
	124
	124
	124
	8.5

	1210
	MIDKIFF
	1212
	UPTON
	0.00263
	0.02726
	0.00857
	326
	326
	326
	7.3

	1210
	MIDKIFF
	1329
	SPRABERY
	0.0156
	0.09068
	0.02544
	326
	326
	326
	23

	1281
	AMMIDF T
	1282
	AM MIDFM
	0.0121
	0.03171
	0.00766
	124
	124
	124
	7.5

	1300
	EX SHARN
	1308
	GAIL LE
	0.01183
	0.05564
	0.01487
	143
	143
	186
	13.9

	1300
	EX SHARN
	1309
	BLUFCK T
	0.00469
	0.02208
	0.0059
	143
	143
	186
	5.5

	1300
	EX SHARN
	6191
	EXSHRN4
	0
	0.0001
	0
	0
	0
	0
	0

	1305
	SNYDER
	1311
	SACROC
	0.00819
	0.03847
	0.01031
	143
	143
	186
	9.6

	1305
	SNYDER
	1318
	CHINAGRV
	0.01239
	0.05818
	0.01559
	143
	143
	186
	14.5

	1307
	KEY  LE
	1308
	GAIL LE
	0.02034
	0.09566
	0.02557
	143
	143
	186
	23.8

	1309
	BLUFCK T
	1310
	KNAPP
	0.0038
	0.01783
	0.00478
	186
	186
	186
	4.4

	1309
	BLUFCK T
	1318
	CHINAGRV
	0.01092
	0.05138
	0.01373
	186
	186
	186
	12.8

	1310
	KNAPP
	1312
	SCURY CH
	0.0148
	0.05138
	0.01315
	124
	124
	124
	12.5

	1312
	SCURY CH
	1313
	ENISCK T
	0.00196
	0.00514
	0.00124
	124
	124
	124
	1.2

	1313
	ENISCK T
	1314
	ENNIS CK
	0.00274
	0.00717
	0.00173
	124
	124
	124
	1.7

	1313
	ENISCK T
	1315
	BRAND
	0.00235
	0.01104
	0.00295
	143
	143
	186
	2.8

	1314
	ENNIS CK
	1410
	ENSCRKSS
	0
	0.0001
	0
	124
	124
	124
	0

	1318
	CHINAGRV
	1394
	GTTY V T
	0.02024
	0.09522
	0.02544
	186
	186
	186
	23.7

	1318
	CHINAGRV
	1398
	RADIUM M
	0.04843
	0.22785
	0.06088
	105
	105
	186
	56.8

	1322
	BIG SPRG
	1324
	BIG SPGW
	0.02469
	0.03523
	0.0087
	84
	84
	84
	7.9

	1322
	BIG SPRG
	1332
	COSDEN
	0.00154
	0.00392
	0.00128
	143
	143
	167
	1

	1322
	BIG SPRG
	1394
	GTTY V T
	0.01277
	0.05608
	0.01498
	96
	96
	186
	14

	1324
	BIG SPGW
	1325
	AIR PARK
	0.00322
	0.00843
	0.00206
	124
	124
	124
	2

	1329
	SPRABERY
	1337
	CRMWD7 T
	0.00162
	0.00767
	0.00203
	143
	143
	186
	1.9

	1335
	FORSAN T
	1336
	FORSAN
	0.00529
	0.01387
	0.00335
	124
	124
	124
	3.3

	1335
	FORSAN T
	1337
	CRMWD7 T
	0.02892
	0.13665
	0.03617
	143
	143
	186
	33.9

	1337
	CRMWD7 T
	1338
	CRMWD-7
	0.00169
	0.00443
	0.00107
	124
	124
	124
	1

	1339
	ESKOTA
	1341
	SWTRDT T
	0.00708
	0.04073
	0.01145
	214
	214
	214
	10.4

	1339
	ESKOTA
	1343
	TRENTIPP
	0.00217
	0.01262
	0.00354
	214
	214
	214
	3.2

	1339
	ESKOTA
	6260
	ABSOUTH4
	0.02056
	0.11947
	0.0335
	214
	214
	214
	30.3

	1341
	SWTRDT T
	1342
	SWWTR DT
	0.00281
	0.00674
	0.00194
	124
	124
	124
	1.8

	1355
	ACKRLY V
	1395
	GETTY VL
	0.03267
	0.08559
	0.02065
	48
	48
	124
	20.3

	1371
	MURRAY M
	1431
	GRAHAM P
	0.01618
	0.07599
	0.02037
	96
	96
	186
	19

	1371
	MURRAY M
	6169
	PTCRK2 4
	0.03368
	0.15744
	0.04203
	155
	155
	155
	39.2

	1394
	GTTY V T
	1395
	GETTY VL
	0.01815
	0.04756
	0.01148
	124
	124
	124
	11.3

	1398
	RADIUM M
	6161
	PTCRK1 4
	0.02837
	0.13247
	0.03536
	155
	155
	155
	33

	1423
	BOWMAN A
	1446
	LK WICH
	0.00384
	0.0218
	0.00624
	210
	210
	214
	5.6

	1423
	BOWMAN A
	1499
	PARKWY E
	0.00234
	0.0142
	0.00356
	214
	214
	214
	3.4

	1424
	BOWMAN B
	1431
	GRAHAM P
	0.03162
	0.19148
	0.04809
	210
	210
	214
	46.4

	1424
	BOWMAN B
	1464
	S WFALLS
	0.00489
	0.02811
	0.00791
	191
	191
	214
	7.2

	1424
	BOWMAN B
	1500
	PARKWY W
	0.00234
	0.0142
	0.00356
	214
	214
	214
	3.4

	1426
	FISHRDSS
	1427
	FISHR RD
	0.00002
	0.001
	0.00008
	287
	287
	339
	0.1

	1426
	FISHRDSS
	1483
	CITYVIEW
	0.00606
	0.0376
	0.01109
	143
	143
	214
	9.8

	1427
	FISHR RD
	1448
	WFALLS
	0.00168
	0.01283
	0.00403
	283
	283
	283
	3.4

	1431
	GRAHAM P
	1477
	RICE
	0.0077
	0.03232
	0.01173
	186
	186
	186
	9.3

	1431
	GRAHAM P
	1601
	GRAHAM E
	0.00454
	0.02112
	0.00578
	251
	251
	251
	5.3

	1431
	GRAHAM P
	1613
	BRECK  T
	0.0236
	0.11166
	0.02987
	105
	105
	186
	27.8

	1431
	GRAHAM P
	1616
	SUNECH T
	0.0157
	0.07386
	0.01974
	186
	186
	186
	18.4

	1441
	CMCHE SS
	1650
	CMCHE  T
	0.00296
	0.01652
	0.00458
	186
	186
	186
	4.2

	1441
	CMCHE SS
	1654
	ZEPHYR M
	0.01482
	0.08611
	0.02415
	214
	214
	214
	21.8

	1441
	CMCHE SS
	1661
	BRNWD
	0.02449
	0.11782
	0.03154
	186
	186
	186
	29.4

	1446
	LK WICH
	1464
	S WFALLS
	0.00269
	0.00969
	0.00495
	249
	249
	249
	3.3

	1446
	LK WICH
	1494
	WF HOSP
	0.00042
	0.00437
	0.00143
	287
	287
	339
	1.2

	1448
	WFALLS
	1480
	RATHGBER
	0.00354
	0.01671
	0.00442
	143
	143
	186
	4.1

	1450
	PLEASVAL
	1485
	ACROCH
	0.00455
	0.02626
	0.00733
	143
	143
	214
	6.7

	1450
	PLEASVAL
	1492
	RVR BEND
	0.00134
	0.01412
	0.00462
	339
	339
	339
	3.9

	1450
	PLEASVAL
	1498
	WF COGEN
	0.00381
	0.02303
	0.0058
	214
	214
	214
	5.6

	1450
	PLEASVAL
	1499
	PARKWY E
	0.00373
	0.02262
	0.00567
	214
	214
	214
	5.5

	1464
	S WFALLS
	1467
	NORTHSTR
	0.00456
	0.02144
	0.00573
	186
	186
	186
	5.3

	1464
	S WFALLS
	1474
	SCOTLD M
	0.01065
	0.03681
	0.01849
	143
	143
	249
	12.6

	1464
	S WFALLS
	1478
	AROHD M
	0.00028
	0.00134
	0.00036
	143
	143
	186
	0.3

	1467
	NORTHSTR
	1468
	AROWHEAD
	0.00176
	0.00827
	0.00221
	186
	186
	186
	2

	1468
	AROWHEAD
	1470
	NEWPRT M
	0.02906
	0.13668
	0.03653
	186
	186
	186
	33.9

	1469
	SUNSET
	1470
	NEWPRT M
	0.00707
	0.03324
	0.00888
	186
	186
	186
	8.4

	1469
	SUNSET
	1561
	ALVORD
	0.00963
	0.04656
	0.01252
	143
	143
	186
	11.6

	1472
	NAVYK SS
	1475
	WINDTHOR
	0.01499
	0.03918
	0.0095
	105
	105
	124
	9.3

	1474
	SCOTLD M
	1475
	WINDTHOR
	0.00414
	0.015
	0.00755
	143
	143
	249
	5.1

	1475
	WINDTHOR
	1476
	MARKLEY
	0.00917
	0.03321
	0.01672
	143
	143
	249
	11.4

	1476
	MARKLEY
	1477
	RICE
	0.00826
	0.02991
	0.01506
	120
	120
	249
	10.2

	1478
	AROHD M
	1480
	RATHGBER
	0.0029
	0.01367
	0.00361
	186
	186
	186
	3.4

	1483
	CITYVIEW
	1487
	HEMMERD
	0.00184
	0.01065
	0.00295
	143
	143
	214
	2.5

	1484
	PPG
	1485
	ACROCH
	0.00095
	0.00552
	0.00153
	96
	96
	214
	1.4

	1484
	PPG
	1487
	HEMMERD
	0.00025
	0.00145
	0.0004
	96
	96
	214
	0.6

	1485
	ACROCH
	1486
	BOOMTOWN
	0.00536
	0.01404
	0.00339
	124
	124
	124
	3.3

	1489
	SIKES
	1493
	ARTHR ST
	0.00075
	0.00783
	0.00257
	339
	339
	339
	2.1

	1489
	SIKES
	1494
	WF HOSP
	0.00003
	0.001
	0.00011
	339
	339
	339
	0.1

	1492
	RVR BEND
	1493
	ARTHR ST
	0.00096
	0.01012
	0.00332
	339
	339
	339
	2.8

	1496
	CERTEEDW
	1498
	WF COGEN
	0.00019
	0.001
	0.00012
	124
	124
	124
	0.1

	1497
	CERTEEDE
	1498
	WF COGEN
	0.00005
	0.001
	0.00003
	124
	124
	124
	0.1

	1498
	WF COGEN
	1500
	PARKWY W
	0.00017
	0.001
	0.00027
	214
	214
	214
	0.2

	1561
	ALVORD
	1562
	CHCO W T
	0.00395
	0.02292
	0.00642
	191
	191
	214
	5.8

	1562
	CHCO W T
	1563
	CHCO W
	0.00096
	0.00454
	0.00122
	186
	186
	186
	1.1

	1562
	CHCO W T
	1564
	CHCO GH
	0.00061
	0.00289
	0.00078
	186
	186
	186
	0.7

	1564
	CHCO GH
	1565
	BRDGPORT
	0.0027
	0.0128
	0.00335
	186
	186
	186
	3.2

	1565
	BRDGPORT
	1566
	DECATUR
	0.01077
	0.0507
	0.01373
	186
	186
	186
	12.6

	1566
	DECATUR
	1570
	RHOME
	0.0117
	0.0523
	0.0137
	124
	124
	124
	13.1

	1570
	RHOME
	1860
	EAGLE MT
	0.01042
	0.04991
	0.01344
	186
	186
	186
	12.5

	1571
	ORAN
	1575
	MINWL W
	0.00708
	0.02554
	0.01324
	249
	249
	249
	8.8

	1571
	ORAN
	1592
	WTHFRD
	0.02229
	0.10533
	0.02788
	186
	186
	186
	26.1

	1571
	ORAN
	1596
	GRAHAMSS
	0.02405
	0.11365
	0.03008
	186
	186
	186
	28.1

	1574
	PALOPNTO
	1576
	MINWLJCT
	0.00248
	0.02567
	0.00807
	350
	350
	350
	6.9

	1574
	PALOPNTO
	1578
	PALOPT M
	0.00106
	0.011
	0.00346
	350
	350
	350
	2.9

	1575
	MINWL W
	1576
	MINWLJCT
	0.00092
	0.00331
	0.00171
	249
	249
	249
	1.1

	1576
	MINWLJCT
	1577
	MINWL 2
	0.00347
	0.01997
	0.0057
	249
	249
	249
	5.1

	1577
	MINWL 2
	1580
	MINWL 1
	0
	0.0001
	0
	214
	214
	214
	0

	1591
	SPRGTOWN
	1592
	WTHFRD
	0.00905
	0.02374
	0.0058
	124
	124
	124
	5.6

	1592
	WTHFRD
	2062
	AZLE
	0.00982
	0.04687
	0.01219
	143
	143
	186
	11.5

	1596
	GRAHAMSS
	1601
	GRAHAM E
	0.00154
	0.00705
	0.00199
	251
	251
	251
	1.8

	1612
	BRECK N
	1614
	BRECK
	0.00756
	0.03557
	0.00951
	143
	143
	186
	8.9

	1612
	BRECK N
	1616
	SUNECH T
	0.01238
	0.05825
	0.01557
	186
	186
	186
	14.5

	1613
	BRECK  T
	1614
	BRECK
	0.01923
	0.05038
	0.01216
	124
	124
	124
	11.9

	1613
	BRECK  T
	1618
	CADDO
	0.00055
	0.00257
	0.00069
	143
	143
	186
	0.6

	1616
	SUNECH T
	1617
	SUN ECH
	0.00135
	0.00354
	0.00085
	124
	124
	124
	0.8

	1618
	CADDO
	1619
	COLNY CK
	0.01556
	0.07322
	0.01957
	186
	186
	186
	18.2

	1619
	COLNY CK
	1624
	LEON
	0.0059
	0.02778
	0.00742
	120
	120
	186
	6.9

	1624
	LEON
	1640
	LNGLVL M
	0.06053
	0.09578
	0.01905
	84
	84
	84
	19.5

	1624
	LEON
	6309
	PUTNAM 4
	0.08643
	0.1417
	0.03101
	72
	72
	79
	30.9

	1636
	DUBLIN
	1641
	STPHVIL
	0.00969
	0.03494
	0.01813
	248
	248
	248
	12

	1636
	DUBLIN
	1649
	HASSE  M
	0.012
	0.05652
	0.01504
	186
	186
	186
	14.1

	1640
	LNGLVL M
	1641
	STPHVIL
	0.04088
	0.06926
	0.01428
	84
	84
	84
	14.4

	1641
	STPHVIL
	1644
	SELDEN M
	0.00324
	0.01866
	0.00521
	191
	191
	214
	4.8

	1641
	STPHVIL
	2278
	CPK STUP
	0.01971
	0.11328
	0.03168
	214
	214
	214
	28.8

	1644
	SELDEN M
	1645
	JOHNVL M
	0.03822
	0.06341
	0.01308
	84
	84
	84
	13.2

	1645
	JOHNVL M
	1646
	WALNUTSP
	0.03799
	0.05984
	0.01201
	84
	84
	84
	12.2

	1649
	HASSE  M
	1650
	CMCHE  T
	0.00529
	0.02493
	0.00663
	186
	186
	186
	6.2

	1650
	CMCHE  T
	1651
	CMCHE
	0.00069
	0.00325
	0.00087
	186
	186
	186
	0.8

	1654
	ZEPHYR M
	1655
	BRNWD SS
	0.00327
	0.019
	0.00533
	191
	191
	214
	4.8

	1655
	BRNWD SS
	7070
	GOLDTH13
	0.04572
	0.12402
	0.03008
	124
	124
	124
	29.5

	1655
	BRNWD SS
	7386
	CAMPBO13
	0.00487
	0.01671
	0.00433
	124
	124
	124
	3.5

	1656
	BRNWD S
	1661
	BRNWD
	0.00409
	0.01918
	0.0052
	186
	186
	186
	4.8

	1656
	BRNWD S
	7386
	CAMPBO13
	0.00531
	0.01392
	0.00338
	124
	124
	124
	3.9

	
	
	
	
	
	
	2.63682
	
	
	
	


Appendix C AEP 345kV Line Charging

	X------FROM------X  X-------TO-------X                                Z S
	
	
	
	
	

	BUS#
	NAME
	BUS#
	NAME
	LINE R
	LINE X
	CHRGING
	RATEA
	RATEB
	RATEC
	LENGTH

	1030
	MRGN CRK
	6009
	TWBT7
	0.0021
	0.03619
	0.66499
	1515
	1770
	1515
	75

	1050
	ENRONIPP
	6235
	ABMULCW7
	0.00179
	0.01556
	0.2922
	717
	717
	1072
	32.7

	1425
	FISHRDSS
	6100
	OKLAEHV7
	0.00291
	0.02641
	0.43348
	717
	717
	1072
	52

	1430
	GRAHAM
	6230
	ABMULCE7
	0.00459
	0.03987
	0.74847
	717
	717
	1072
	83.7

	1440
	CMCHE SS
	6444
	SAREDCK7
	0.00338
	0.05793
	1.08416
	1515
	1770
	1515
	121.3

	6009
	TWBT7
	6444
	SAREDCK7
	0.00053
	0.00925
	0.16516
	1515
	1770
	1515
	18.9

	6096
	NORTHDC7
	6100
	OKLAEHV7
	0
	0.001
	0
	300
	300
	300
	0

	6100
	OKLAEHV7
	6235
	ABMULCW7
	0.00637
	0.05805
	0.98616
	1011
	1176
	1011
	115.5

	6230
	ABMULCE7
	6235
	ABMULCW7
	0
	0.0001
	0
	1219
	1444
	1219
	0

	6230
	ABMULCE7
	6444
	SAREDCK7
	0.0042
	0.03825
	0.64983
	1011
	1176
	1011
	76.1

	
	
	
	
	
	
	5.02445
	
	
	
	


Appendix D AEP 138kV Line Charging

	X------FROM------X  X-------TO-------X                                Z S
	
	
	
	

	BUS#
	NAME
	BUS#
	NAME
	LINE R
	LINE X
	CHRGING
	RATEA
	RATEB
	RATEC
	LENGTH

	512
	NWTHRFRD
	6696
	NTWTHFRD
	0
	0.0001
	0
	0
	0
	0
	0

	743
	SALTCK4
	6150
	SPUR   4
	0.0123
	0.0696
	0.01952
	202
	235
	202
	17.8

	1010
	PERMIANB
	6655
	BARRILA4
	0.0593
	0.2131
	0.05479
	147
	155
	147
	52.2

	1197
	CRANE
	6615
	WTUCRAN4
	0
	0.0001
	0
	488
	577
	488
	0

	1197
	CRANE
	6615
	WTUCRAN4
	0
	0.0001
	0
	488
	577
	488
	0

	1300
	EX SHARN
	6191
	EXSHRN4
	0
	0.0001
	0
	0
	0
	0
	0

	1339
	ESKOTA
	6260
	ABSOUTH4
	0.0206
	0.1195
	0.0335
	214
	214
	214
	30.3

	1371
	MURRAY M
	6169
	PTCRK2 4
	0.0337
	0.1574
	0.04203
	155
	155
	155
	39.2

	1398
	RADIUM M
	6161
	PTCRK1 4
	0.0284
	0.1325
	0.03536
	155
	155
	155
	33

	1624
	LEON
	6309
	PUTNAM 4
	0.0864
	0.1417
	0.03101
	72
	72
	79
	30.9

	6014
	SWMTP4
	6015
	SWMESA4
	0.0032
	0.0105
	0.0031
	147
	170
	147
	2.8

	6014
	SWMTP4
	6536
	BIGLAK24
	0.0467
	0.167
	0.04301
	147
	170
	147
	40.9

	6014
	SWMTP4
	60009
	KM ETP4
	0.0003
	0.0009
	0.00024
	147
	170
	147
	0.2

	6019
	ORNNWPT4
	6022
	INDM1 T4
	0.009
	0.0232
	0.00565
	117
	136
	117
	5.5

	6019
	ORNNWPT4
	6584
	INDMESA2
	0.009
	0.0232
	0.00565
	117
	136
	117
	5.5

	6021
	INDM1PP4
	6022
	INDM1 T4
	0.0017
	0.0095
	0.00286
	206
	240
	206
	2.5

	6022
	INDM1 T4
	6582
	MVIEWSW2
	0.0113
	0.0293
	0.00713
	117
	136
	117
	7

	6030
	CHILD4WT
	6135
	PADCLA 4
	0.0358
	0.1279
	0.03308
	147
	170
	147
	31.4

	6050
	LKPAULS4
	6060
	VRNMAIN4
	0.0279
	0.0994
	0.02562
	147
	170
	147
	24.4

	6050
	LKPAULS4
	6110
	EMUNDY24
	0.085
	0.1748
	0.08232
	158
	192
	158
	57

	6060
	VRNMAIN4
	6097
	OKLEHV14
	0.0064
	0.0359
	0.01027
	202
	235
	202
	9.3

	6066
	SW VERN4
	6098
	OKLEHV24
	0.0052
	0.0293
	0.0082
	202
	235
	202
	7.5

	6097
	OKLEHV14
	6098
	OKLEHV24
	0
	0.0001
	0
	488
	577
	488
	0

	6110
	EMUNDY24
	6117
	EMUNDY14
	0
	0.0001
	0
	488
	577
	488
	0

	6110
	EMUNDY24
	6169
	PTCRK2 4
	0.0305
	0.1089
	0.02801
	147
	170
	147
	26.7

	6117
	EMUNDY14
	6135
	PADCLA 4
	0.0711
	0.2537
	0.06546
	147
	170
	147
	62.3

	6117
	EMUNDY14
	6161
	PTCRK1 4
	0.0356
	0.1075
	0.02686
	131
	151
	131
	26

	6150
	SPUR   4
	6158
	ASPERMT4
	0.0517
	0.1867
	0.04783
	144
	167
	144
	45.5

	6158
	ASPERMT4
	6161
	PTCRK1 4
	0.0454
	0.1621
	0.04174
	147
	170
	147
	39.7

	6161
	PTCRK1 4
	6165
	CALCRKTP
	0.0033
	0.0116
	0.00298
	147
	170
	147
	2.8

	6161
	PTCRK1 4
	6169
	PTCRK2 4
	0
	0.0001
	0
	488
	577
	488
	0

	6165
	CALCRKTP
	6166
	CAL CRK
	5E-05
	7E-05
	0.00002
	79
	96
	79
	0

	6165
	CALCRKTP
	6222
	PHATM W4
	0.0409
	0.1481
	0.03823
	147
	170
	147
	36.4

	6169
	PTCRK2 4
	6228
	ABILNW14
	0.0507
	0.1812
	0.04669
	147
	170
	147
	44.4

	6222
	PHATM W4
	6223
	ABRAINY4
	0.0022
	0.0186
	0.00811
	260
	304
	260
	5.9

	6222
	PHATM W4
	6226
	ABEASTP
	0.0052
	0.0293
	0.01287
	260
	304
	260
	9.4

	6222
	PHATM W4
	6291
	ABAILEN4
	0.0048
	0.0277
	0.00768
	202
	235
	202
	7.1

	6223
	ABRAINY4
	6228
	ABILNW14
	0.0017
	0.015
	0.00727
	404
	470
	404
	5.1

	6226
	ABEASTP
	6275
	ABEAST24
	0.0011
	0.0061
	0.0028
	293
	340
	293
	2

	6226
	ABEASTP
	6292
	ABCOCLB4
	0.0038
	0.0213
	0.00615
	202
	235
	202
	5.5

	6228
	ABILNW14
	6232
	ABMULCK4
	0.0012
	0.0099
	0.0029
	260
	304
	260
	2.6

	6228
	ABILNW14
	6255
	ABELMCK4
	0.0021
	0.0119
	0.0034
	202
	235
	202
	3.1

	6228
	ABILNW14
	6335
	OAKCK1 4
	0.0652
	0.1989
	0.04987
	131
	151
	131
	48.1

	6231
	ABMULC24
	6232
	ABMULCK4
	0
	0.0001
	0
	488
	577
	488
	0

	6231
	ABMULC24
	6772
	ABINOPK4
	0.0018
	0.0158
	0.00461
	260
	304
	260
	4.1

	6255
	ABELMCK4
	6256
	ABTWILT4
	0.0033
	0.0181
	0.00542
	202
	235
	202
	4.8

	6255
	ABELMCK4
	6772
	ABINOPK4
	0.0007
	0.0061
	0.00183
	260
	304
	260
	1.6

	6256
	ABTWILT4
	6257
	ABREBLN4
	0.0013
	0.0071
	0.00198
	202
	235
	202
	1.8

	6257
	ABREBLN4
	6261
	ABWYLIE4
	0.0014
	0.0081
	0.00227
	202
	235
	202
	2.1

	6260
	ABSOUTH4
	6261
	ABWYLIE4
	0.0011
	0.0064
	0.00182
	202
	235
	202
	1.6

	6260
	ABSOUTH4
	6290
	ABMAPLE4
	0.0033
	0.0187
	0.00532
	202
	235
	202
	4.8

	6260
	ABSOUTH4
	6293
	ABCNYRK4
	0.0013
	0.0076
	0.00213
	202
	235
	202
	1.9

	6260
	ABSOUTH4
	6313
	POTOSITP
	0.0225
	0.0345
	0.00739
	79
	96
	79
	7.5

	6260
	ABSOUTH4
	6335
	OAKCK1 4
	0.0279
	0.1583
	0.04433
	202
	235
	202
	40.4

	6275
	ABEAST24
	6290
	ABMAPLE4
	0.0032
	0.0176
	0.00522
	202
	235
	202
	4.6

	6275
	ABEAST24
	6291
	ABAILEN4
	0.0017
	0.0096
	0.0027
	202
	235
	202
	2.5

	6292
	ABCOCLB4
	6293
	ABCNYRK4
	0.0009
	0.005
	0.00139
	202
	235
	202
	1.3

	6309
	PUTNAM 4
	6773
	PCANBYU4
	0.0679
	0.1117
	0.02533
	79
	96
	79
	25.1

	6313
	POTOSITP
	6314
	POTOSI
	0.0016
	0.009
	0.00278
	202
	235
	202
	2.4

	6313
	POTOSITP
	6773
	PCANBYU4
	0.0125
	0.0191
	0.0041
	79
	96
	79
	4.2

	6324
	FTCHAD
	6325
	FTCHADTP
	6E-05
	9E-05
	0.00002
	79
	96
	79
	0

	6325
	FTCHADTP
	6335
	OAKCK1 4
	0.0032
	0.0113
	0.00291
	147
	170
	147
	2.8

	6325
	FTCHADTP
	6340
	BALNGR 4
	0.0331
	0.1149
	0.02942
	131
	151
	131
	28.1

	6335
	OAKCK1 4
	6425
	CDRHILL4
	0.0787
	0.1207
	0.02582
	79
	96
	79
	26.4

	6335
	OAKCK1 4
	6441
	ORIENTR4
	0.0354
	0.1133
	0.02861
	131
	151
	131
	27.5

	6340
	BALNGR 4
	6360
	IVEYPTP4
	0.0137
	0.0489
	0.01262
	147
	170
	147
	12

	6340
	BALNGR 4
	6458
	CRMWD2
	0.0218
	0.0777
	0.01998
	147
	170
	147
	19

	6347
	COLETAP4
	6348
	COLEMAN4
	0.0034
	0.0122
	0.00313
	147
	170
	147
	3

	6347
	COLETAP4
	6355
	SANANNA4
	0.0062
	0.0222
	0.0057
	147
	170
	147
	5.4

	6347
	COLETAP4
	6360
	IVEYPTP4
	0.0239
	0.0855
	0.022
	147
	170
	147
	21

	6360
	IVEYPTP4
	6361
	IVEYPMP4
	0.0137
	0.0511
	0.01312
	149
	173
	149
	12.5

	6360
	IVEYPTP4
	6362
	IVEYBST4
	0.012
	0.045
	0.01155
	149
	173
	149
	11

	6375
	MENARD 4
	6390
	MASON4
	0.042
	0.1506
	0.03871
	147
	170
	147
	36.9

	6375
	MENARD 4
	6480
	SAPS1  4
	0.0632
	0.2262
	0.05833
	147
	170
	147
	55.5

	6390
	MASON4
	7132
	GILLES13
	0.0361
	0.149
	0.039
	147
	170
	147
	37

	6441
	ORIENTR4
	6442
	SAREDCK4
	0.0146
	0.0438
	0.01117
	131
	151
	131
	10.7

	6442
	SAREDCK4
	6447
	SAPLANN4
	0.0044
	0.0249
	0.007
	202
	235
	202
	6.4

	6442
	SAREDCK4
	6449
	SACOKE 4
	0.0055
	0.031
	0.00887
	202
	235
	202
	8

	6442
	SAREDCK4
	6458
	CRMWD2
	0.0155
	0.0546
	0.01433
	147
	170
	147
	13.5

	6442
	SAREDCK4
	6473
	SABENFK4
	0.0173
	0.0614
	0.01591
	147
	170
	147
	15.1

	6447
	SAPLANN4
	6464
	SANORTH4
	0.0022
	0.0126
	0.00355
	202
	235
	202
	3.2

	6448
	HIGHLAN4
	6449
	SACOKE 4
	0.0011
	0.006
	0.00167
	202
	235
	202
	1.5

	6448
	HIGHLAN4
	6452
	SACONCH4
	0.0001
	0.0008
	0.00021
	202
	235
	202
	0.2

	6452
	SACONCH4
	6453
	SASOTAP4
	0.0029
	0.0102
	0.00262
	147
	170
	147
	2.5

	6453
	SASOTAP4
	6454
	SASOUTH4
	0.003
	0.0045
	0.001
	79
	96
	79
	1

	6453
	SASOTAP4
	6480
	SAPS1  4
	0.0042
	0.0151
	0.0039
	147
	170
	147
	3.7

	6464
	SANORTH4
	6482
	SALKDRV4
	0.0014
	0.0078
	0.0024
	202
	235
	202
	2.1

	6470
	SACHWST4
	6481
	SASLAND4
	0.0015
	0.0085
	0.00237
	202
	235
	202
	2.2

	6470
	SACHWST4
	6482
	SALKDRV4
	0.0045
	0.0254
	0.00709
	202
	235
	202
	6.5

	6473
	SABENFK4
	6483
	SAPS2  4
	0.004
	0.0144
	0.00369
	147
	170
	147
	3.5

	6480
	SAPS1  4
	6481
	SASLAND4
	0.0004
	0.0023
	0.00064
	202
	235
	202
	0.6

	6480
	SAPS1  4
	6483
	SAPS2  4
	0
	0.0001
	0
	488
	577
	488
	0

	6480
	SAPS1  4
	6535
	BIGLAKE4
	0.0705
	0.2523
	0.06512
	147
	170
	147
	61.9

	6483
	SAPS2  4
	6493
	PAVEPAW4
	0.0354
	0.1264
	0.03252
	147
	170
	147
	31

	6492
	PAVEPAW4
	6493
	PAVEPAW4
	0.0006
	0.002
	0.00052
	147
	170
	147
	0.5

	6493
	PAVEPAW4
	6500
	LIVEOAK4
	0.0083
	0.0296
	0.00762
	147
	170
	147
	7.3

	6500
	LIVEOAK4
	6515
	SONORA 4
	0.0252
	0.0901
	0.02317
	147
	170
	147
	22.1

	6515
	SONORA 4
	6562
	FDRAN  4
	0.0403
	0.1458
	0.03994
	149
	173
	149
	37

	6515
	SONORA 4
	8259
	CORTHAN4
	0.0209
	0.075
	0.01929
	147
	147
	147
	18.4

	6535
	BIGLAKE4
	6536
	BIGLAK24
	0
	0.0001
	0
	488
	577
	488
	0

	6536
	BIGLAK24
	6562
	FDRAN  4
	0.0403
	0.1458
	0.03994
	149
	173
	149
	37

	6579
	FTLCSTR2
	6582
	MVIEWSW2
	0.032
	0.083
	0.02019
	117
	136
	117
	19.8

	6582
	MVIEWSW2
	6583
	MESAVIEW
	0.0065
	0.0233
	0.00598
	147
	170
	147
	5.7

	6584
	INDMESA2
	6601
	RIOPEC14
	0.0146
	0.038
	0.00924
	117
	136
	117
	9.1

	6595
	MCCAMYN4
	6601
	RIOPEC14
	0.0111
	0.0395
	0.01015
	147
	170
	147
	9.7

	6595
	MCCAMYN4
	6615
	WTUCRAN4
	0.0084
	0.0681
	0.03735
	404
	470
	404
	24.6

	6595
	MCCAMYN4
	60009
	KM ETP4
	0.0064
	0.023
	0.0059
	147
	170
	147
	5.6

	6601
	RIOPEC14
	6632
	WDWRDTP4
	0.0026
	0.0091
	0.00235
	147
	170
	147
	2.2

	6601
	RIOPEC14
	6635
	KM WTP4
	0.0101
	0.0467
	0.01259
	176
	176
	176
	11.7

	6601
	RIOPEC14
	38330
	WDWRDTAP
	0.0022
	0.0076
	0.00205
	139
	154
	154
	1.9

	6615
	WTUCRAN4
	6635
	KM WTP4
	0.0097
	0.0449
	0.01211
	176
	176
	176
	11.3

	6627
	COMANCK4
	6630
	FTSTKPL4
	0.0225
	0.08
	0.02065
	147
	170
	147
	19.6

	6627
	COMANCK4
	6632
	WDWRDTP4
	0.018
	0.0639
	0.01649
	147
	170
	147
	15.7

	6630
	FTSTKPL4
	6655
	BARRILA4
	0.029
	0.1054
	0.02646
	144
	167
	144
	25.5

	6630
	FTSTKPL4
	38340
	AIRPORT4
	0.0031
	0.0109
	0.003
	139
	154
	139
	2.8

	6632
	WDWRDTP4
	6633
	WDWRD 4
	0.0098
	0.0259
	0.00705
	119
	138
	119
	6.5

	6635
	KM WTP4
	60008
	KM SWP4
	0.0004
	0.001
	0.00029
	119
	138
	119
	0.3

	6655
	BARRILA4
	6680
	ALAMITO4
	0.0766
	0.2792
	0.07011
	144
	167
	144
	67.4

	38310
	16TH ST
	38330
	WDWRDTAP
	0.036
	0.1259
	0.03414
	154
	154
	154
	31.8

	38310
	16TH ST
	38340
	AIRPORT4
	0.0031
	0.0109
	0.0344
	139
	154
	139
	2.8

	38330
	WDWRDTAP
	38331
	WDWRD4
	0.0114
	0.0301
	0.00823
	119
	138
	119
	7.6

	60004
	KM NEP4
	60006
	KM SEP4
	0.0102
	0.021
	0.00511
	101
	117
	101
	5

	60006
	KM SEP4
	60009
	KM ETP4
	0.0067
	0.0233
	0.00624
	147
	170
	147
	5.8

	60008
	KM SWP4
	60021
	KM NWP4
	0.0069
	0.0141
	0.00344
	101
	117
	101
	3.4

	
	
	
	
	
	
	1.93981
	
	
	
	


Appendix E Oncor Switchable Capacitor and Reactor Banks

	Bus #
	Name
	Vhi
	Vlo
	Shunt
	blocks
	block size
	blocks
	block size
	Capacitive Total
	Reactive Total

	1010
	Permian 138
	1.5
	0.5
	0
	2
	27
	
	
	54
	

	1015
	Permian 69
	1.5
	0.5
	0
	2
	24.3
	
	
	48.6
	

	1023
	Midland E 138
	1.5
	0.5
	0
	2
	-25
	
	
	
	-50

	1030
	Morgan 345
	1.532
	0.532
	-75
	1
	-75
	
	
	
	-75

	1032
	Morgan 138
	1.5
	0.5
	0
	1
	-35
	3
	-25
	
	-110

	1149
	Dolrhide 138
	1.5
	0.5
	18.4
	1
	18.4
	
	
	18.4
	

	1163
	LaMesa 138
	1.5
	0.5
	18.4
	1
	18.4
	
	
	18.4
	

	1167
	Mustang 138
	1.5
	0.5
	12.6
	1
	12.6
	
	
	12.6
	

	1215
	Pembrook 69
	1.5
	0.5
	0
	2
	1.2
	
	
	2.4
	

	1217
	Glasscock 69
	1.5
	0.5
	0
	1
	1.2
	
	
	1.2
	

	1221
	Tex Harv 69
	1.5
	0.5
	0
	1
	9.2
	
	
	9.2
	

	1227
	Mid Gulf 69
	1.5
	0.5
	0
	2
	2.4
	
	
	4.8
	

	1228
	Midbasin 69
	1.5
	0.5
	0
	2
	2.4
	
	
	4.8
	

	1229
	Stanton 69.6
	1.5
	0.5
	0
	1
	9.2
	
	
	9.2
	

	1237
	S Pegasus 69.6
	1.5
	0.5
	0
	2
	1.2
	
	
	2.4
	

	1256
	Goldsmith 69
	1.5
	0.5
	0
	1
	9.2
	
	
	9.2
	

	1263
	Emma 69
	1.5
	0.5
	0
	3
	2.4
	
	
	7.2
	

	1274
	Fullerton 69.6
	1.5
	0.5
	9
	2
	9
	
	
	18
	

	1310
	Knapp 138
	1.5
	0.5
	0
	2
	2.4
	
	
	4.8
	

	1311
	SA Croc  138
	1.5
	0.5
	0
	6
	0.8
	
	
	4.8
	

	1340
	Eskota 69
	1.5
	0.5
	0
	2
	9
	
	
	18
	

	1347
	IATN/HOW 69.6
	1.5
	0.5
	0
	2
	0.3
	
	
	0.6
	

	1348
	Westbrook 69
	1.5
	0.5
	0
	2
	2.4
	
	
	4.8
	

	1380
	Roscoe 69
	1.5
	0.5
	0
	1
	1.2
	
	
	1.2
	

	1422
	Bowman 345
	1.5
	0.5
	0
	1
	-25
	
	
	
	-25

	1423
	Bowman 138
	1.5
	0.5
	0
	1
	-25
	
	
	
	-25

	1430
	Graham 345
	1.5
	0.5
	0
	2
	-75
	
	
	
	-150

	1431
	Graham 138
	1.5
	0.5
	0
	1
	-35
	2
	-25
	
	-85

	1441
	Comanche SS 138
	1.5
	0.5
	0
	2
	-37.5
	
	
	
	-75

	1467
	Northstr 138
	1.5
	0.5
	1.2
	1
	1.2
	
	
	1.2
	

	1511
	WF Basin 69
	1.5
	0.5
	2.4
	1
	2.4
	
	
	2.4
	

	1518
	Iowapark 69.6
	1.5
	0.5
	9.2
	1
	9.2
	
	
	9.2
	

	1519
	Cryovac 69.6
	1.5
	0.5
	2.4
	4
	2.4
	
	
	9.6
	

	1522
	Navykpoo 69
	1.5
	0.5
	1.8
	1
	1.8
	
	
	1.8
	

	1531
	Seymrbas 69
	1.5
	0.5
	2.4
	1
	2.4
	
	
	2.4
	

	1544
	Henrieta 69
	1.5
	0.5
	1.2
	3
	1.2
	
	
	3.6
	

	1556
	Jack 69
	1.5
	0.5
	7.8
	2
	2.1
	1
	3.6
	7.8
	

	1565
	Bridgeport 138
	1.5
	0.5
	7.2
	1
	7.2
	
	
	7.2
	

	1566
	Decatur 138
	1.5
	0.5
	7.2
	2
	3.6
	
	
	7.2
	

	1570
	Rhome 138
	1.5
	0.5
	16.2
	1
	16.2
	
	
	16.2
	

	1588
	Lgnvista 69
	1.5
	0.5
	7.2
	1
	7.2
	
	
	7.2
	

	1602
	Graham 69
	1.5
	0.5
	15.2
	2
	7.6
	
	
	15.2
	

	1632
	Dlnmag 69.6
	1.5
	0.5
	1.2
	1
	1.2
	
	
	1.2
	

	1633
	Deleon 69.6
	1.5
	0.5
	9.2
	1
	9.2
	
	
	9.2
	

	1636
	Dublin 138
	1.5
	0.5
	3.6
	1
	3.6
	
	
	3.6
	

	1641
	Stephenville 138
	1.5
	0.5
	14.4
	4
	3.6
	
	
	14.4
	

	1651
	Comanche 138
	1.5
	0.5
	7.2
	2
	3.6
	
	
	7.2
	

	1655
	Brnwd SS 138
	1.5
	0.5
	18.4
	2
	18.4
	
	
	36.8
	

	1656
	Brnwd S 138
	1.5
	0.5
	10.8
	3
	3.6
	
	
	10.8
	

	1661
	Brnwd 138
	1.5
	0.5
	21.6
	6
	2.4
	2
	3.6
	21.6
	

	1670
	Lbrnwd 69
	1.5
	0.5
	3.6
	1
	3.6
	
	
	3.6
	 

	
	
	
	
	
	
	
	
	Totals
	454
	-595

	
	
	
	
	
	
	
	
	
	Capacitive
	Reactive


Appendix F AEP Switchable Capacitor and Reactor Banks

	Bus #
	Name
	Vhi
	Vlo
	Shunt
	blocks
	block size
	blocks
	block size
	blocks
	block size
	Capacitive Total
	Reactive Total

	6016
	SW Mesa 34.5
	1.03
	0.99
	0
	1
	10
	
	
	
	
	10
	

	6100
	OklaEHV7 345
	1.05
	0.95
	15
	1
	-39
	1
	15.0
	
	
	15
	-39

	6148
	Spur2 69
	1.03
	0.99
	12
	1
	12
	
	
	
	
	12
	

	6295
	SRC1 tert 13.2
	1.04
	0.99
	-36
	1
	-36
	
	
	
	
	
	-36

	6304
	Clydmag2 69
	1.03
	0.99
	6
	1
	6
	
	
	
	
	6
	

	6305
	Clyde2 69
	1.03
	0.99
	12
	1
	12
	
	
	
	
	12
	

	6423
	Cedarhill2 69
	1.03
	0.99
	12
	1
	12
	
	
	
	
	12
	

	6442
	SA Red Creek4 138
	1.04
	0.99
	50
	1
	25.2
	1
	25.2
	
	
	50.4
	

	6455
	SA South2 69
	1.03
	0.99
	2.4
	1
	2.4
	
	
	
	
	2.4
	

	6462
	SA North2 69
	1.03
	0.99
	21.6
	1
	21.6
	1
	2.4
	
	
	24
	

	6468
	SA Chwst2 69
	1.03
	0.99
	0
	1
	21.6
	
	
	
	
	21.6
	

	6498
	Live Oak2 69
	1.03
	0.99
	0
	1
	12
	
	
	
	
	12
	

	6510
	Snrcity2 69
	1.03
	0.99
	0
	1
	12
	
	
	
	
	12
	

	6545
	Powlfld2 69
	1.03
	0.99
	0
	1
	6.6
	1
	6.6
	
	
	13.2
	

	6549
	Midwyln2 69
	1.03
	0.99
	1.8
	1
	1.8
	
	
	
	
	1.8
	

	6575
	Iraan2 69
	1.03
	0.97
	6
	1
	6
	
	
	
	
	6
	

	6580
	Airpdts2 69
	1.03
	0.98
	6.6
	1
	6.6
	
	
	
	
	6.6
	

	6601
	Rio Pec14 138
	1.04
	0.99
	-40
	2
	-20
	1
	25
	
	
	25
	-40

	6608
	Crangu12 69
	1.03
	0.99
	0
	1
	1.5
	
	
	
	
	1.5
	

	6684
	Presidio2 69
	1.03
	0.99
	2
	1
	2
	
	
	
	
	2
	

	6769
	Src2 tert 13.2
	1.04
	0.99
	-36
	1
	-36
	
	
	
	
	
	-36

	6780
	Ok1 tert 13.2
	1.04
	0.99
	0
	1
	-36
	
	
	
	
	
	-36

	6789
	Amcw tert 13.2
	1.03
	0.99
	0
	1
	-36
	
	
	
	
	
	-36

	60003
	KM NEP 34.5
	1.04
	0.98
	0
	1
	9
	1
	9
	
	
	18
	

	60005
	KM SEP 34.5
	1.04
	0.98
	0
	1
	7
	
	
	
	
	7
	

	60007
	KM SWP 34.5
	1.04
	0.98
	0
	1
	9
	1
	9
	
	
	18
	

	60017
	Orion NWP1 34.5
	1.03
	0.99
	0
	1
	6
	1
	6
	1
	6
	18
	

	60019
	KM NWP 34.5
	1.04
	0.98
	0
	1
	9
	1
	9
	
	
	18
	 

	
	
	
	
	
	
	
	
	
	Totals
	
	284.5
	-223

	
	
	
	
	
	
	
	
	
	
	
	Capacitive
	Reactive


Appendix G TXU Energy Generator Reactive Limits

	BUS#
	NAME
	BSKV
	ID
	ST
	PGEN
	QGEN
	QMAX
	QMIN
	PMAX
	PMIN

	1002
	PBCT A G
	13.8
	A
	0
	0
	0
	52
	-23
	70
	70

	1003
	PBCT B G
	13.8
	B
	0
	0
	0
	52
	-23
	70
	70

	1004
	PBCT C G
	13.8
	C
	0
	0
	0
	52
	-23
	70
	70

	1005
	PBCT D G
	13.8
	D
	0
	0
	0
	52
	-23
	70
	70

	1006
	PBCT E G
	13.8
	E
	0
	0
	0
	52
	-23
	70
	70

	1007
	PB5    G
	13.8
	5
	0
	0
	0
	58
	-25
	115
	40

	1008
	PB6    G
	18
	6
	0
	0
	0
	213
	-30
	540
	130

	1031
	MRGN 6 G
	22
	6
	0
	0
	0
	235
	-90
	511
	250

	1035
	MORGAN2G
	13.2
	2
	0
	0
	0
	8
	-2
	22
	7

	1036
	MORGAN4G
	13.8
	4
	0
	0
	0
	45
	-20
	70
	20

	1037
	MORGAN5G
	20
	5
	0
	0
	0
	79
	-36
	175
	40

	1038
	MORGAN3G
	13.2
	3
	0
	0
	0
	28
	-20
	44
	14

	1039
	MRGN A G
	13.8
	A
	0
	0
	0
	43
	-23
	70
	70

	1040
	MRGN B G
	13.8
	B
	0
	0
	0
	43
	-23
	70
	70

	1041
	MRGN C G
	13.8
	C
	0
	0
	0
	43
	-23
	70
	70

	1042
	MRGN D G
	13.8
	D
	0
	0
	0
	43
	-23
	70
	70

	1043
	MRGN E G
	13.8
	E
	0
	0
	0
	43
	-23
	70
	70

	1044
	MRGN F G
	13.8
	F
	0
	0
	0
	43
	-23
	70
	70

	1045
	CALENG1G
	13.8
	1
	1
	52.5
	9.3
	43
	-23
	70
	27

	1046
	CALENG2G
	13.8
	2
	1
	52.5
	9.3
	46
	-26
	70
	27

	1047
	CALENG3G
	13.8
	3
	1
	45
	8.0
	55
	-36
	60
	27

	1343
	TRENTIPP
	138
	1
	1
	30
	-2.8
	44
	-44
	150
	10

	1350
	NWPWR G1
	13.8
	1
	1
	7
	-4
	8
	-4
	35
	4

	1416
	SWTWTR1G
	13.8
	1
	1
	0
	0
	16
	-10
	35
	18

	1417
	SWTWTR2G
	13.8
	2
	1
	0
	0
	39
	-20
	75
	36

	1418
	SWTWTR3G
	13.8
	3
	1
	0
	0
	39
	-20
	75
	36

	1419
	SWTWTR4G
	13.8
	4
	1
	0
	0
	58
	-20
	85
	36

	1432
	GRAM 2 G
	22
	2
	0
	0
	0
	162
	-75
	390
	90

	1433
	GRAM 1 G
	20
	1
	0
	0
	0
	145
	-28
	240
	60

	11020
	TIEHV SG
	18
	1
	0
	0
	0
	127
	-67
	180
	63

	11021
	TIEHV CG
	18
	1
	0
	0
	0
	106
	-56
	160
	103

	11022
	TIEHV CG
	18
	1
	0
	0
	0
	106
	-56
	160
	103

	11023
	TIEHV CG
	18
	1
	0
	0
	0
	106
	-56
	160
	103

	11024
	TIEHV CG
	18
	1
	0
	0
	0
	106
	-56
	160
	103

	11025
	TIEHV SG
	18
	1
	0
	0
	0
	127
	-67
	180
	63

	
	Totals
	
	
	
	
	
	2517
	-1140
	
	

	
	
	
	
	
	
	
	Qmax
	Qmin
	
	


Appendix H AEP Generator Reactive Limits

	BUS#
	NAME
	BSKV
	ID
	ST
	PGEN
	QGEN
	QMAX
	QMIN
	PMAX
	PMIN

	6016
	SWMESA
	34.5
	1
	1
	15
	0
	0
	0
	75
	0

	6061
	VERNPLT2
	69
	1
	0
	0
	0
	4
	0
	9
	1

	6282
	ABILPLT2
	69
	4
	0
	0
	0
	12
	-4
	18
	10

	6628
	FTSTKPL2
	69
	1
	0
	0
	0
	3
	0
	5
	0

	6677
	VALTNTP2
	69
	1
	1
	0.2
	0
	0
	0
	5.5
	0

	6685
	PRSIDIO
	12.5
	1
	0
	0
	0
	1
	-1
	2
	2

	6694
	WFORD1G
	12
	1
	0
	0
	0
	1
	-1
	5
	0

	6750
	LKPAUL1G
	13.8
	1
	0
	0
	0
	8
	-3
	12
	8

	6751
	LKPAUL2G
	13.8
	2
	0
	0
	0
	13
	-5
	23
	10

	6752
	OKLAUN1G
	24
	1
	1
	698
	49.4
	400
	-280
	698
	175

	6753
	PTCREK1G
	13.8
	1
	0
	0
	0
	16
	-4
	32
	10

	6754
	PTCREK2G
	13.8
	2
	0
	0
	0
	16
	-4
	33
	10

	6755
	PTCREK3G
	13.8
	3
	0
	0
	0
	25
	-8
	54
	16

	6756
	PTCREK4G
	14.4
	4
	0
	0
	0
	40
	-17
	118
	25

	6757
	PHANTM1G
	14.4
	1
	0
	0
	0
	75
	-25
	158
	35

	6758
	PHANTM2G
	20
	2
	0
	0
	0
	100
	-35
	204
	45

	6759
	OAKCK 1G
	13.8
	1
	0
	0
	0
	39
	-14
	85
	20

	6762
	SAPS  1G
	14.4
	1
	0
	0
	0
	18
	-14
	30
	21

	6763
	SAPS  2G
	14.4
	2
	0
	0
	0
	38
	-35
	102
	30

	6764
	RIOPEC4G
	13.2
	4
	0
	0
	0
	3
	0
	4
	0

	6765
	RIOPEC5G
	13.8
	5
	0
	0
	0
	23
	-9
	34
	8

	6766
	RIOPEC6G
	14.4
	6
	0
	0
	0
	30
	-20
	98
	20

	38332
	WDWRDU2
	34.5
	1
	1
	16
	0
	0
	0
	80
	0

	60000
	INDM2 PP
	34.5
	1
	1
	16
	0
	0
	0
	80
	0

	60003
	KM NEP
	34.5
	1
	1
	16
	0
	0
	0
	80
	0

	60005
	KM SEP
	34.5
	1
	1
	8
	0
	0
	0
	40
	0

	60007
	KM SWP
	34.5
	1
	1
	16
	0
	0
	0
	80
	0

	60016
	WDWDU1
	34.5
	1
	1
	16
	0
	0
	0
	80
	0

	60017
	ORNNWP1
	34.5
	1
	1
	16.4
	0
	0
	0
	82.5
	0

	60018
	INDM1 PP
	34.5
	1
	1
	16
	0
	0
	0
	80
	0

	60019
	KM NWP
	34.5
	1
	1
	16
	0
	0
	0
	80
	0

	60023
	NOLK1WP
	34.5
	1
	1
	0
	0
	0
	0
	9999
	-9999

	
	
	
	
	
	
	
	865
	-479
	
	


Appendix I 2003 Fall Off-Peak Base Case Generation Dispatch

	BUS#
	NAME
	BSKV
	COD
	MCNS
	PGEN
	QGEN
	QMAX
	QMIN

	1002
	PBCT A G
	13.8
	-2
	1
	0
	0
	0
	0

	1003
	PBCT B G
	13.8
	-2
	1
	0
	0
	0
	0

	1004
	PBCT C G
	13.8
	-2
	1
	0
	0
	0
	0

	1005
	PBCT D G
	13.8
	-2
	1
	0
	0
	0
	0

	1006
	PBCT E G
	13.8
	-2
	1
	0
	0
	0
	0

	1007
	PB5    G
	13.8
	-2
	1
	0
	0
	0
	0

	1008
	PB6    G
	18
	-2
	1
	0
	0
	0
	0

	1031
	MRGN 6 G
	22
	-2
	1
	0
	0
	0
	0

	1035
	MORGAN2G
	13.2
	-2
	1
	0
	0
	0
	0

	1036
	MORGAN4G
	13.8
	-2
	1
	0
	0
	0
	0

	1037
	MORGAN5G
	20
	-2
	1
	0
	0
	0
	0

	1038
	MORGAN3G
	13.2
	-2
	1
	0
	0
	0
	0

	1039
	MRGN A G
	13.8
	-2
	1
	0
	0
	0
	0

	1040
	MRGN B G
	13.8
	-2
	1
	0
	0
	0
	0

	1041
	MRGN C G
	13.8
	-2
	1
	0
	0
	0
	0

	1042
	MRGN D G
	13.8
	-2
	1
	0
	0
	0
	0

	1043
	MRGN E G
	13.8
	-2
	1
	0
	0
	0
	0

	1044
	MRGN F G
	13.8
	-2
	1
	0
	0
	0
	0

	1045
	CALENG1G
	13.8
	2
	1
	52.5
	10.5
	43
	-23

	1046
	CALENG2G
	13.8
	2
	1
	52.5
	10.5
	46
	-26

	1047
	CALENG3G
	13.8
	2
	1
	45
	9
	55
	-36

	1050
	ENRONIPP
	345
	-2
	1
	0
	0
	0
	0

	1146
	YORK IPP
	138
	-2
	1
	0
	0
	0
	0

	1343
	TRENTIPP
	138
	2
	1
	30
	-1.6
	44
	-44

	1350
	NWPWR G1
	13.8
	-2
	1
	7
	-4
	8
	-4

	1416
	SWTWTR1G
	13.8
	-2
	1
	0
	0
	0
	0

	1417
	SWTWTR2G
	13.8
	-2
	1
	0
	0
	0
	0

	1418
	SWTWTR3G
	13.8
	-2
	1
	0
	0
	0
	0

	1419
	SWTWTR4G
	13.8
	-2
	1
	0
	0
	0
	0

	1432
	GRAM 2 G
	22
	-2
	1
	0
	0
	0
	0

	1433
	GRAM 1 G
	20
	-2
	1
	0
	0
	0
	0

	1898
	CMPK 1 G
	22
	2
	1
	1150
	117.7
	359
	-228

	1899
	CMPK 2 G
	22
	2
	1
	1150
	117.7
	357
	-226

	6016
	SWMESA
	34.5
	-2
	1
	15
	0
	0
	0

	6061
	VERNPLT2
	69
	-2
	1
	0
	0
	0
	0

	6096
	NORTHDC7
	345
	-2
	1
	0
	0
	0
	0

	6282
	ABILPLT2
	69
	-2
	1
	0
	0
	0
	0

	6628
	FTSTKPL2
	69
	-2
	1
	0
	0
	0
	0

	6677
	VALTNTP2
	69
	-2
	1
	0.2
	0
	0
	0

	6685
	PRSIDIO
	12.5
	-2
	1
	0
	0
	0
	0

	6694
	WFORD1G
	12
	-2
	1
	0
	0
	0
	0

	6750
	LKPAUL1G
	13.8
	4
	1
	0
	0
	0
	0

	6751
	LKPAUL2G
	13.8
	4
	1
	0
	0
	0
	0

	6752
	OKLAUN1G
	24
	2
	1
	698
	50.9
	400
	-280

	6753
	PTCREK1G
	13.8
	4
	1
	0
	0
	0
	0

	6754
	PTCREK2G
	13.8
	-2
	1
	0
	0
	0
	0

	6755
	PTCREK3G
	13.8
	4
	1
	0
	0
	0
	0

	6756
	PTCREK4G
	14.4
	4
	1
	0
	0
	0
	0

	6757
	PHANTM1G
	14.4
	-2
	1
	0
	0
	0
	0

	6758
	PHANTM2G
	20
	-2
	1
	0
	0
	0
	0

	6759
	OAKCK 1G
	13.8
	4
	1
	0
	0
	0
	0

	6762
	SAPS  1G
	14.4
	-2
	1
	0
	0
	0
	0

	6763
	SAPS  2G
	14.4
	-2
	1
	0
	0
	0
	0

	6764
	RIOPEC4G
	13.2
	-2
	1
	0
	0
	0
	0

	6765
	RIOPEC5G
	13.8
	-2
	1
	0
	0
	0
	0

	6766
	RIOPEC6G
	14.4
	-2
	1
	0
	0
	0
	0

	7038
	TWPP  G1
	34.5
	2
	2
	14.1
	-8
	14
	-14

	11020
	TIEHV SG
	18
	-2
	1
	0
	0
	0
	0

	11021
	TIEHV CG
	18
	-2
	1
	0
	0
	0
	0

	11022
	TIEHV CG
	18
	-2
	1
	0
	0
	0
	0

	11023
	TIEHV CG
	18
	-2
	1
	0
	0
	0
	0

	11024
	TIEHV CG
	18
	-2
	1
	0
	0
	0
	0

	11025
	TIEHV SG
	18
	-2
	1
	0
	0
	0
	0

	38332
	WDWRDU2
	34.5
	-2
	1
	16
	0
	0
	0

	60000
	INDM2 PP
	34.5
	-2
	1
	16
	0
	0
	0

	60003
	KM NEP
	34.5
	-2
	1
	16
	0
	0
	0

	60005
	KM SEP
	34.5
	-2
	1
	8
	0
	0
	0

	60007
	KM SWP
	34.5
	-2
	1
	16
	0
	0
	0

	60016
	WDWDU1
	34.5
	-2
	1
	16
	0
	0
	0

	60017
	ORNNWP1
	34.5
	-2
	1
	16.4
	0
	0
	0

	60018
	INDM1 PP
	34.5
	-2
	1
	16
	0
	0
	0

	60019
	KM NWP
	34.5
	-2
	1
	16
	0
	0
	0

	60023
	NOLK1WP
	34.5
	1
	1
	0
	0
	0
	0

	
	
	
	
	
	3351
	
	
	

	
	
	
	
	
	
	
	
	

	Note:  the spring off-peak dispatch matches this except that
	
	

	Morgan Creek 6 is at Pgen = 250 MW.
	
	
	
	

	Blue color indicates a windpower plant.
	
	
	
	


Appendix J Fall Off-Peak Voltages for Varying Windpower and Oncor Load Power-Factors

	Bus per unit Voltages, Fall Off-Peak, Varying Wind
	

	and Oncor load power factor
	
	
	
	

	Number
	Bus name,    nominal kV
	Oncor load pf
	wind = 20% nameplate
	wind = 40% nameplate
	wind = 60% nameplate
	wind = 80% nameplate

	6009
	Twin Buttes 345
	0.964
	1.045
	1.052
	1.052
	1.049

	
	
	0.97
	1.049
	1.056
	1.057
	1.053

	
	
	0.975
	1.052
	1.06
	1.06
	1.056

	
	
	0.98
	1.056
	1.064
	1.065
	1.061

	
	
	0.985
	1.06
	1.069
	1.069
	1.062

	
	
	0.99
	1.065
	1.074
	1.075
	1.067

	1420
	Sweetwater 345
	0.964
	1.042
	1.048
	1.048
	1.044

	
	
	0.97
	1.046
	1.052
	1.052
	1.048

	
	
	0.975
	1.05
	1.056
	1.057
	1.053

	
	
	0.98
	1.054
	1.061
	1.062
	1.058

	
	
	0.985
	1.06
	1.066
	1.067
	1.06

	
	
	0.99
	1.066
	1.073
	1.074
	1.066

	6444
	Red Creek 345
	0.964
	1.043
	1.051
	1.051
	1.048

	
	
	0.97
	1.047
	1.055
	1.055
	1.051

	
	
	0.975
	1.05
	1.057
	1.058
	1.055

	
	
	0.98
	1.054
	1.061
	1.063
	1.059

	
	
	0.985
	1.057
	1.066
	1.067
	1.06

	
	
	0.99
	1.062
	1.071
	1.072
	1.064

	1050
	Enron IPP 345
	0.964
	1.04
	1.047
	1.047
	1.043

	
	
	0.97
	1.044
	1.05
	1.051
	1.047

	
	
	0.975
	1.048
	1.054
	1.055
	1.051

	
	
	0.98
	1.052
	1.059
	1.059
	1.056

	
	
	0.985
	1.057
	1.063
	1.064
	1.057

	
	
	0.99
	1.062
	1.069
	1.07
	1.063

	1030
	Morgan Creek 345
	0.964
	1.037
	1.044
	1.043
	1.037

	
	
	0.97
	1.041
	1.049
	1.047
	1.042

	
	
	0.975
	1.046
	1.053
	1.052
	1.047

	
	
	0.98
	1.051
	1.058
	1.058
	1.053

	
	
	0.985
	1.057
	1.064
	1.064
	1.054

	
	
	0.99
	1.063
	1.071
	1.071
	1.061

	1020
	Odessa EHV 345
	0.964
	1.026
	1.033
	1.028
	1.016

	
	
	0.97
	1.033
	1.04
	1.035
	1.024

	
	
	0.975
	1.04
	1.047
	1.043
	1.032

	
	
	0.98
	1.047
	1.055
	1.051
	1.04

	
	
	0.985
	1.056
	1.063
	1.06
	1.041

	
	
	0.99
	1.066
	1.073
	1.07
	1.052

	6230
	Mulberry 345
	0.964
	1.04
	1.046
	1.046
	1.044

	
	
	0.97
	1.043
	1.05
	1.049
	1.047

	
	
	0.975
	1.046
	1.052
	1.053
	1.051

	
	
	0.98
	1.049
	1.055
	1.056
	1.054

	
	
	0.985
	1.053
	1.059
	1.06
	1.055

	
	
	0.99
	1.057
	1.064
	1.065
	1.06

	1025
	FS Cogen 345
	0.964
	1.034
	1.039
	1.037
	1.031

	
	
	0.97
	1.038
	1.043
	1.041
	1.036

	
	
	0.975
	1.041
	1.047
	1.046
	1.041

	
	
	0.98
	1.045
	1.051
	1.05
	1.045

	
	
	0.985
	1.051
	1.056
	1.055
	1.046

	
	
	0.99
	1.056
	1.062
	1.061
	1.052

	1018
	Moss 345
	0.964
	1.016
	1.022
	1.017
	1.004

	
	
	0.97
	1.023
	1.03
	1.024
	1.012

	
	
	0.975
	1.03
	1.037
	1.033
	1.021

	
	
	0.98
	1.037
	1.045
	1.042
	1.03

	
	
	0.985
	1.046
	1.054
	1.051
	1.032

	
	
	0.99
	1.056
	1.064
	1.06
	1.042

	1021
	Midland 345
	0.964
	1.015
	1.021
	1.017
	1.006

	
	
	0.97
	1.02
	1.028
	1.023
	1.013

	
	
	0.975
	1.027
	1.034
	1.031
	1.022

	
	
	0.98
	1.033
	1.042
	1.039
	1.029

	
	
	0.985
	1.041
	1.048
	1.047
	1.031

	
	
	0.99
	1.051
	1.058
	1.055
	1.04

	6021
	Indian Mesa 138
	0.964
	1.035
	1.054
	1.046
	1.043

	
	
	0.97
	1.041
	1.056
	1.054
	1.048

	
	
	0.975
	1.043
	1.058
	1.055
	1.05

	
	
	0.98
	1.045
	1.055
	1.056
	1.052

	
	
	0.985
	1.044
	1.058
	1.054
	1.027

	
	
	0.99
	1.043
	1.057
	1.055
	1.033

	6022
	IndM1 T4 138
	0.964
	1.035
	1.054
	1.046
	1.043

	
	
	0.97
	1.041
	1.056
	1.054
	1.048

	
	
	0.975
	1.043
	1.058
	1.055
	1.05

	
	
	0.98
	1.045
	1.055
	1.056
	1.051

	
	
	0.985
	1.044
	1.058
	1.054
	1.027

	
	
	0.99
	1.043
	1.057
	1.055
	1.033

	6582
	MesaView2 138
	0.964
	1.034
	1.053
	1.045
	1.041

	
	
	0.97
	1.04
	1.055
	1.053
	1.046

	
	
	0.975
	1.043
	1.057
	1.054
	1.048

	
	
	0.98
	1.044
	1.054
	1.055
	1.049

	
	
	0.985
	1.043
	1.057
	1.053
	1.025

	
	
	0.99
	1.043
	1.056
	1.054
	1.031

	6583
	Mesa View 138
	0.964
	1.034
	1.053
	1.045
	1.041

	
	
	0.97
	1.04
	1.055
	1.053
	1.046

	
	
	0.975
	1.043
	1.057
	1.054
	1.048

	
	
	0.98
	1.044
	1.054
	1.055
	1.049

	
	
	0.985
	1.043
	1.057
	1.053
	1.025

	
	
	0.99
	1.043
	1.056
	1.054
	1.031

	6019
	Orion 138
	0.964
	1.033
	1.051
	1.043
	1.04

	
	
	0.97
	1.04
	1.053
	1.051
	1.045

	
	
	0.975
	1.042
	1.055
	1.052
	1.046

	
	
	0.98
	1.043
	1.053
	1.053
	1.048

	
	
	0.985
	1.042
	1.056
	1.051
	1.024

	
	
	0.99
	1.042
	1.055
	1.052
	1.03

	6578
	Ft Lancaster 69
	0.964
	1.031
	1.051
	1.046
	1.043

	
	
	0.97
	1.036
	1.053
	1.053
	1.047

	
	
	0.975
	1.038
	1.055
	1.054
	1.049

	
	
	0.98
	1.039
	1.052
	1.055
	1.051

	
	
	0.985
	1.039
	1.055
	1.054
	1.029

	
	
	0.99
	1.038
	1.054
	1.054
	1.035

	6579
	Ft Lancster 138
	0.964
	1.033
	1.051
	1.042
	1.036

	
	
	0.97
	1.039
	1.052
	1.049
	1.041

	
	
	0.975
	1.041
	1.054
	1.05
	1.042

	
	
	0.98
	1.041
	1.052
	1.051
	1.044

	
	
	0.985
	1.041
	1.054
	1.049
	1.021

	
	
	0.99
	1.041
	1.053
	1.05
	1.027

	60004
	King NE 138
	0.964
	1.033
	1.049
	1.038
	1.031

	
	
	0.97
	1.039
	1.051
	1.046
	1.036

	
	
	0.975
	1.042
	1.053
	1.047
	1.037

	
	
	0.98
	1.043
	1.044
	1.048
	1.039

	
	
	0.985
	1.042
	1.053
	1.046
	1.017

	
	
	0.99
	1.042
	1.052
	1.047
	1.023

	38380
	Puckittap 69
	0.964
	1.037
	1.048
	1.033
	1.024

	
	
	0.97
	1.044
	1.042
	1.042
	1.029

	
	
	0.975
	1.046
	1.052
	1.042
	1.03

	
	
	0.98
	1.048
	1.045
	1.044
	1.032

	
	
	0.985
	1.047
	1.052
	1.042
	1.01

	
	
	0.99
	1.046
	1.052
	1.043
	1.015

	38390
	Armadillo 69
	0.964
	1.037
	1.047
	1.033
	1.023

	
	
	0.97
	1.044
	1.042
	1.042
	1.029

	
	
	0.975
	1.046
	1.052
	1.042
	1.03

	
	
	0.98
	1.048
	1.045
	1.044
	1.032

	
	
	0.985
	1.047
	1.052
	1.042
	1.01

	
	
	0.99
	1.046
	1.052
	1.043
	1.015

	6584
	IndianMesa2 138
	0.964
	1.031
	1.047
	1.037
	1.033

	
	
	0.97
	1.037
	1.041
	1.045
	1.037

	
	
	0.975
	1.039
	1.051
	1.046
	1.039

	
	
	0.98
	1.041
	1.042
	1.047
	1.041

	
	
	0.985
	1.04
	1.051
	1.045
	1.016

	
	
	0.99
	1.039
	1.05
	1.046
	1.022

	6500
	Live Oak 138
	0.964
	1.043
	1.049
	1.045
	1.036

	
	
	0.97
	1.043
	1.03
	1.046
	1.039

	
	
	0.975
	1.045
	1.05
	1.048
	1.042

	
	
	0.98
	1.044
	1.032
	1.047
	1.041

	
	
	0.985
	1.046
	1.036
	1.046
	1.032

	
	
	0.99
	1.045
	1.038
	1.045
	1.036

	6577
	Sheffield 69
	0.964
	1.026
	1.046
	1.04
	1.036

	
	
	0.97
	1.032
	1.039
	1.047
	1.041

	
	
	0.975
	1.034
	1.05
	1.048
	1.042

	
	
	0.98
	1.035
	1.041
	1.05
	1.044

	
	
	0.985
	1.035
	1.047
	1.048
	1.022

	
	
	0.99
	1.034
	1.048
	1.049
	1.028

	6630
	Ft Stockton 138
	0.964
	1.035
	1.045
	1.031
	1.021

	
	
	0.97
	1.042
	1.04
	1.04
	1.027

	
	
	0.975
	1.045
	1.041
	1.04
	1.028

	
	
	0.98
	1.047
	1.043
	1.042
	1.03

	
	
	0.985
	1.045
	1.05
	1.04
	1.008

	
	
	0.99
	1.045
	1.05
	1.041
	1.014

	38320
	16th St 138
	0.964
	1.035
	1.045
	1.031
	1.022

	
	
	0.97
	1.042
	1.04
	1.04
	1.027

	
	
	0.975
	1.044
	1.041
	1.04
	1.028

	
	
	0.98
	1.046
	1.043
	1.042
	1.03

	
	
	0.985
	1.045
	1.05
	1.04
	1.008

	
	
	0.99
	1.044
	1.05
	1.041
	1.014

	38340
	Airport 138
	0.964
	1.035
	1.045
	1.031
	1.021

	
	
	0.97
	1.042
	1.04
	1.04
	1.027

	
	
	0.975
	1.045
	1.041
	1.04
	1.028

	
	
	0.98
	1.046
	1.043
	1.042
	1.03

	
	
	0.985
	1.045
	1.05
	1.04
	1.008

	
	
	0.99
	1.045
	1.05
	1.041
	1.014


Appendix K Fall Off-Peak Voltages for Varying Windpower and Oncor Load Power-Factors for Existing Windpower Modeled with 98% Reactive Power Capability

	Bus per unit Voltages, Fall Off-Peak, Varying Wind
	

	and Oncor load power factor
	
	Wind pf = .98
	

	Number
	Bus name,    nominal kV
	Oncor load pf
	wind = 20% nameplate
	wind = 40% nameplate
	wind = 60% nameplate
	wind = 80% nameplate

	6009
	Twin Buttes 345
	0.964
	1.043
	1.048
	1.049
	1.047

	
	
	0.97
	1.045
	1.051
	1.052
	1.049

	
	
	0.975
	1.048
	1.053
	1.055
	1.052

	
	
	0.98
	1.052
	1.057
	1.059
	1.056

	
	
	0.985
	1.057
	1.061
	1.063
	1.060

	
	
	0.99
	1.061
	1.067
	1.068
	1.065

	1420
	Sweetwater 345
	0.964
	1.040
	1.045
	1.045
	1.042

	
	
	0.97
	1.043
	1.048
	1.049
	1.045

	
	
	0.975
	1.047
	1.051
	1.052
	1.050

	
	
	0.98
	1.051
	1.055
	1.057
	1.054

	
	
	0.985
	1.057
	1.061
	1.062
	1.060

	
	
	0.99
	1.063
	1.067
	1.069
	1.065

	6444
	Red Creek 345
	0.964
	1.041
	1.047
	1.048
	1.046

	
	
	0.97
	1.043
	1.049
	1.050
	1.048

	
	
	0.975
	1.046
	1.051
	1.053
	1.051

	
	
	0.98
	1.050
	1.055
	1.057
	1.054

	
	
	0.985
	1.054
	1.059
	1.060
	1.058

	
	
	0.99
	1.058
	1.064
	1.065
	1.062

	1050
	Enron IPP 345
	0.964
	1.039
	1.043
	1.044
	1.041

	
	
	0.97
	1.041
	1.046
	1.047
	1.044

	
	
	0.975
	1.045
	1.049
	1.050
	1.048

	
	
	0.98
	1.049
	1.053
	1.054
	1.052

	
	
	0.985
	1.054
	1.058
	1.059
	1.057

	
	
	0.99
	1.059
	1.064
	1.065
	1.062

	1030
	Morgan Creek 345
	0.964
	1.035
	1.039
	1.039
	1.035

	
	
	0.97
	1.038
	1.043
	1.043
	1.039

	
	
	0.975
	1.042
	1.046
	1.047
	1.043

	
	
	0.98
	1.047
	1.051
	1.052
	1.048

	
	
	0.985
	1.053
	1.057
	1.058
	1.054

	
	
	0.99
	1.060
	1.064
	1.065
	1.061

	1020
	Odessa EHV 345
	0.964
	1.022
	1.025
	1.021
	1.011

	
	
	0.97
	1.027
	1.030
	1.026
	1.016

	
	
	0.975
	1.033
	1.036
	1.033
	1.023

	
	
	0.98
	1.041
	1.043
	1.041
	1.031

	
	
	0.985
	1.049
	1.052
	1.049
	1.040

	
	
	0.99
	1.059
	1.062
	1.060
	1.050

	6230
	Mulberry 345
	0.964
	1.039
	1.043
	1.044
	1.043

	
	
	0.97
	1.041
	1.045
	1.047
	1.045

	
	
	0.975
	1.043
	1.048
	1.049
	1.048

	
	
	0.98
	1.047
	1.051
	1.053
	1.051

	
	
	0.985
	1.051
	1.054
	1.056
	1.055

	
	
	0.99
	1.054
	1.059
	1.061
	1.059

	1025
	FS Cogen 345
	0.964
	1.032
	1.035
	1.035
	1.030

	
	
	0.97
	1.035
	1.038
	1.038
	1.033

	
	
	0.975
	1.039
	1.041
	1.041
	1.037

	
	
	0.98
	1.043
	1.045
	1.046
	1.042

	
	
	0.985
	1.048
	1.050
	1.050
	1.047

	
	
	0.99
	1.054
	1.056
	1.056
	1.052

	1018
	Moss 345
	0.964
	1.011
	1.014
	1.011
	1.000

	
	
	0.97
	1.016
	1.020
	1.016
	1.006

	
	
	0.975
	1.023
	1.026
	1.022
	1.013

	
	
	0.98
	1.032
	1.033
	1.031
	1.021

	
	
	0.985
	1.040
	1.042
	1.039
	1.031

	
	
	0.99
	1.051
	1.053
	1.050
	1.052

	1021
	Midland 345
	0.964
	1.012
	1.015
	1.014
	1.004

	
	
	0.97
	1.017
	1.020
	1.018
	1.010

	
	
	0.975
	1.023
	1.025
	1.024
	1.016

	
	
	0.98
	1.031
	1.032
	1.031
	1.024

	
	
	0.985
	1.038
	1.040
	1.039
	1.031

	
	
	0.99
	1.047
	1.049
	1.047
	1.040

	6021
	Indian Mesa 138
	0.964
	1.006
	1.009
	1.011
	1.012

	
	
	0.97
	1.007
	1.010
	1.011
	1.012

	
	
	0.975
	1.011
	1.010
	1.011
	1.013

	
	
	0.98
	1.008
	1.010
	1.011
	1.013

	
	
	0.985
	1.011
	1.010
	1.012
	1.013

	
	
	0.99
	1.012
	1.011
	1.012
	1.013

	6022
	IndM1 T4 138
	0.964
	1.006
	1.009
	1.011
	1.012

	
	
	0.97
	1.007
	1.010
	1.011
	1.012

	
	
	0.975
	1.011
	1.010
	1.011
	1.013

	
	
	0.98
	1.008
	1.010
	1.011
	1.013

	
	
	0.985
	1.011
	1.010
	1.012
	1.013

	
	
	0.99
	1.012
	1.011
	1.012
	1.013

	6582
	MesaView2 138
	0.964
	1.006
	1.009
	1.010
	1.011

	
	
	0.97
	1.007
	1.010
	1.011
	1.011

	
	
	0.975
	1.011
	1.010
	1.011
	1.012

	
	
	0.98
	1.009
	1.011
	1.011
	1.012

	
	
	0.985
	1.011
	1.011
	1.011
	1.012

	
	
	0.99
	1.012
	1.011
	1.011
	1.012

	6583
	Mesa View 138
	0.964
	1.006
	1.009
	1.010
	1.011

	
	
	0.97
	1.007
	1.010
	1.011
	1.011

	
	
	0.975
	1.011
	1.010
	1.011
	1.011

	
	
	0.98
	1.008
	1.010
	1.011
	1.012

	
	
	0.985
	1.011
	1.010
	1.011
	1.012

	
	
	0.99
	1.012
	1.011
	1.011
	1.012

	6019
	Orion 138
	0.964
	1.005
	1.008
	1.008
	1.010

	
	
	0.97
	1.006
	1.009
	1.009
	1.010

	
	
	0.975
	1.010
	1.009
	1.009
	1.010

	
	
	0.98
	1.008
	1.009
	1.009
	1.011

	
	
	0.985
	1.010
	1.009
	1.009
	1.011

	
	
	0.99
	1.011
	1.009
	1.009
	1.011

	6578
	Ft Lancaster 69
	0.964
	1.006
	1.014
	1.017
	1.017

	
	
	0.97
	1.007
	1.015
	1.018
	1.018

	
	
	0.975
	1.011
	1.015
	1.018
	1.018

	
	
	0.98
	1.009
	1.015
	1.017
	1.019

	
	
	0.985
	1.011
	1.015
	1.018
	1.019

	
	
	0.99
	1.012
	1.016
	1.018
	1.019

	6579
	Ft Lancster 138
	0.964
	1.006
	1.009
	1.009
	1.007

	
	
	0.97
	1.007
	1.010
	1.009
	1.008

	
	
	0.975
	1.011
	1.010
	1.010
	1.008

	
	
	0.98
	1.008
	1.010
	1.010
	1.008

	
	
	0.985
	1.011
	1.010
	1.010
	1.008

	
	
	0.99
	1.011
	1.010
	1.010
	1.008

	60004
	King NE 138
	0.964
	1.005
	1.006
	1.006
	1.006

	
	
	0.97
	1.006
	1.007
	1.007
	1.007

	
	
	0.975
	1.010
	1.007
	1.007
	1.007

	
	
	0.98
	1.008
	1.007
	1.007
	1.007

	
	
	0.985
	1.010
	1.007
	1.007
	1.007

	
	
	0.99
	1.011
	1.007
	1.007
	1.007

	38380
	Puckittap 69
	0.964
	1.014
	1.013
	1.006
	1.000

	
	
	0.97
	1.016
	1.015
	1.008
	1.002

	
	
	0.975
	1.020
	1.014
	1.009
	1.003

	
	
	0.98
	1.017
	1.015
	1.009
	1.003

	
	
	0.985
	1.020
	1.015
	1.009
	1.003

	
	
	0.99
	1.021
	1.016
	1.009
	1.004

	38390
	Armadillo 69
	0.964
	1.014
	1.012
	1.005
	1.000

	
	
	0.97
	1.016
	1.015
	1.008
	1.002

	
	
	0.975
	1.020
	1.014
	1.008
	1.003

	
	
	0.98
	1.017
	1.015
	1.009
	1.003

	
	
	0.985
	1.020
	1.014
	1.009
	1.003

	
	
	0.99
	1.021
	1.016
	1.009
	1.003

	6584
	IndianMesa2 138
	0.964
	1.003
	1.005
	1.004
	1.005

	
	
	0.97
	1.005
	1.006
	1.005
	1.005

	
	
	0.975
	1.008
	1.006
	1.005
	1.006

	
	
	0.98
	1.006
	1.006
	1.006
	1.006

	
	
	0.985
	1.009
	1.006
	1.006
	1.006

	
	
	0.99
	1.009
	1.007
	1.006
	1.006

	6500
	Live Oak 138
	0.964
	1.036
	1.038
	1.036
	1.028

	
	
	0.97
	1.037
	1.039
	1.038
	1.030

	
	
	0.975
	1.040
	1.041
	1.039
	1.031

	
	
	0.98
	1.038
	1.039
	1.038
	1.033

	
	
	0.985
	1.038
	1.041
	1.040
	1.035

	
	
	0.99
	1.040
	1.041
	1.039
	1.034

	6577
	Sheffield 69
	0.964
	1.001
	1.008
	1.011
	1.011

	
	
	0.97
	1.003
	1.009
	1.012
	1.012

	
	
	0.975
	1.006
	1.009
	1.012
	1.012

	
	
	0.98
	1.004
	1.009
	1.012
	1.012

	
	
	0.985
	1.006
	1.010
	1.012
	1.013

	
	
	0.99
	1.007
	1.010
	1.012
	1.013

	6630
	Ft Stockton 138
	0.964
	1.014
	1.012
	1.005
	0.999

	
	
	0.97
	1.015
	1.014
	1.007
	1.001

	
	
	0.975
	1.019
	1.014
	1.007
	1.001

	
	
	0.98
	1.017
	1.014
	1.008
	1.002

	
	
	0.985
	1.020
	1.014
	1.008
	1.002

	
	
	0.99
	1.020
	1.015
	1.008
	1.002

	38320
	16th St 69
	0.964
	1.013
	1.011
	1.004
	0.999

	
	
	0.97
	1.014
	1.013
	1.006
	1.001

	
	
	0.975
	1.018
	1.013
	1.007
	1.001

	
	
	0.98
	1.016
	1.013
	1.007
	1.002

	
	
	0.985
	1.019
	1.013
	1.007
	1.001

	
	
	0.99
	1.019
	1.014
	1.007
	1.002

	38340
	Airport 138
	0.964
	1.013
	1.011
	1.004
	0.999

	
	
	0.97
	1.015
	1.014
	1.006
	1.001

	
	
	0.975
	1.019
	1.013
	1.007
	1.001

	
	
	0.98
	1.016
	1.014
	1.007
	1.002

	
	
	0.985
	1.019
	1.013
	1.008
	1.001

	
	
	0.99
	1.020
	1.015
	1.008
	1.002


Appendix L Fall Off-Peak Voltages for Varying Windpower and Oncor Load Power-Factors for Existing Windpower Modeled with 95% Reactive Power Capability 

	Bus per unit Voltages, Fall Off-Peak, Varying Wind
	

	and Oncor load power factor
	
	Wind pf = .95
	

	Number
	Bus name,    nominal kV
	Oncor load pf
	wind = 20% nameplate
	wind = 40% nameplate
	wind = 60% nameplate
	wind = 80% nameplate

	6009
	Twin Buttes 345
	0.964
	1.043
	1.048
	1.049
	1.047

	
	
	0.97
	1.045
	1.051
	1.052
	1.049

	
	
	0.975
	1.048
	1.053
	1.055
	1.052

	
	
	0.98
	1.052
	1.057
	1.059
	1.056

	
	
	0.985
	1.055
	1.061
	1.063
	1.060

	
	
	0.99
	1.061
	1.067
	1.068
	1.065

	1420
	Sweetwater 345
	0.964
	1.040
	1.045
	1.045
	1.042

	
	
	0.97
	1.043
	1.048
	1.049
	1.045

	
	
	0.975
	1.046
	1.051
	1.052
	1.050

	
	
	0.98
	1.051
	1.055
	1.057
	1.054

	
	
	0.985
	1.055
	1.061
	1.062
	1.060

	
	
	0.99
	1.062
	1.067
	1.069
	1.065

	6444
	Red Creek 345
	0.964
	1.041
	1.047
	1.048
	1.046

	
	
	0.97
	1.043
	1.049
	1.050
	1.048

	
	
	0.975
	1.045
	1.051
	1.053
	1.051

	
	
	0.98
	1.050
	1.055
	1.057
	1.054

	
	
	0.985
	1.053
	1.059
	1.060
	1.058

	
	
	0.99
	1.057
	1.064
	1.065
	1.062

	1050
	Enron IPP 345
	0.964
	1.038
	1.043
	1.044
	1.041

	
	
	0.97
	1.041
	1.046
	1.047
	1.044

	
	
	0.975
	1.044
	1.049
	1.050
	1.048

	
	
	0.98
	1.049
	1.053
	1.054
	1.052

	
	
	0.985
	1.053
	1.058
	1.059
	1.057

	
	
	0.99
	1.058
	1.064
	1.065
	1.062

	1030
	Morgan Creek 345
	0.964
	1.035
	1.039
	1.039
	1.035

	
	
	0.97
	1.038
	1.043
	1.043
	1.039

	
	
	0.975
	1.042
	1.046
	1.047
	1.043

	
	
	0.98
	1.047
	1.051
	1.052
	1.048

	
	
	0.985
	1.052
	1.057
	1.058
	1.054

	
	
	0.99
	1.059
	1.064
	1.065
	1.061

	1020
	Odessa EHV 345
	0.964
	1.021
	1.025
	1.021
	1.011

	
	
	0.97
	1.026
	1.030
	1.026
	1.016

	
	
	0.975
	1.032
	1.036
	1.033
	1.023

	
	
	0.98
	1.040
	1.043
	1.041
	1.031

	
	
	0.985
	1.047
	1.052
	1.049
	1.040

	
	
	0.99
	1.057
	1.062
	1.060
	1.050

	6230
	Mulberry 345
	0.964
	1.038
	1.043
	1.044
	1.043

	
	
	0.97
	1.041
	1.045
	1.047
	1.045

	
	
	0.975
	1.043
	1.048
	1.049
	1.048

	
	
	0.98
	1.046
	1.051
	1.053
	1.051

	
	
	0.985
	1.049
	1.054
	1.056
	1.055

	
	
	0.99
	1.054
	1.059
	1.061
	1.059

	1025
	FS Cogen 345
	0.964
	1.032
	1.035
	1.035
	1.030

	
	
	0.97
	1.034
	1.038
	1.038
	1.033

	
	
	0.975
	1.038
	1.041
	1.041
	1.037

	
	
	0.98
	1.042
	1.045
	1.046
	1.042

	
	
	0.985
	1.047
	1.050
	1.050
	1.047

	
	
	0.99
	1.052
	1.056
	1.056
	1.052

	1018
	Moss 345
	0.964
	1.011
	1.014
	1.011
	1.000

	
	
	0.97
	1.016
	1.019
	1.016
	1.006

	
	
	0.975
	1.022
	1.026
	1.022
	1.013

	
	
	0.98
	1.030
	1.033
	1.031
	1.021

	
	
	0.985
	1.037
	1.042
	1.039
	1.031

	
	
	0.99
	1.048
	1.053
	1.050
	1.040

	1021
	Midland 345
	0.964
	1.011
	1.015
	1.014
	1.004

	
	
	0.97
	1.015
	1.020
	1.018
	1.010

	
	
	0.975
	1.022
	1.025
	1.024
	1.016

	
	
	0.98
	1.029
	1.032
	1.031
	1.024

	
	
	0.985
	1.035
	1.040
	1.039
	1.031

	
	
	0.99
	1.045
	1.049
	1.047
	1.040

	6021
	Indian Mesa 138
	0.964
	1.005
	1.009
	1.011
	1.012

	
	
	0.97
	1.006
	1.010
	1.011
	1.012

	
	
	0.975
	1.006
	1.010
	1.011
	1.013

	
	
	0.98
	1.006
	1.010
	1.011
	1.013

	
	
	0.985
	1.006
	1.010
	1.012
	1.013

	
	
	0.99
	1.006
	1.010
	1.012
	1.013

	6022
	IndM1 T4 138
	0.964
	1.005
	1.009
	1.011
	1.012

	
	
	0.97
	1.006
	1.010
	1.011
	1.012

	
	
	0.975
	1.006
	1.010
	1.011
	1.013

	
	
	0.98
	1.006
	1.010
	1.011
	1.013

	
	
	0.985
	1.006
	1.010
	1.012
	1.013

	
	
	0.99
	1.006
	1.010
	1.012
	1.013

	6582
	MesaView2 138
	0.964
	1.005
	1.009
	1.010
	1.011

	
	
	0.97
	1.006
	1.010
	1.011
	1.011

	
	
	0.975
	1.006
	1.010
	1.011
	1.012

	
	
	0.98
	1.006
	1.010
	1.011
	1.012

	
	
	0.985
	1.007
	1.010
	1.011
	1.012

	
	
	0.99
	1.007
	1.010
	1.011
	1.012

	6583
	Mesa View 138
	0.964
	1.005
	1.009
	1.010
	1.011

	
	
	0.97
	1.006
	1.010
	1.011
	1.011

	
	
	0.975
	1.006
	1.010
	1.011
	1.011

	
	
	0.98
	1.006
	1.010
	1.011
	1.012

	
	
	0.985
	1.007
	1.010
	1.011
	1.012

	
	
	0.99
	1.006
	1.010
	1.011
	1.012

	6019
	Orion 138
	0.964
	1.004
	1.007
	1.008
	1.010

	
	
	0.97
	1.005
	1.008
	1.009
	1.010

	
	
	0.975
	1.005
	1.008
	1.009
	1.010

	
	
	0.98
	1.005
	1.008
	1.009
	1.011

	
	
	0.985
	1.005
	1.008
	1.009
	1.011

	
	
	0.99
	1.005
	1.009
	1.009
	1.011

	6578
	Ft Lancaster 69
	0.964
	1.005
	1.014
	1.017
	1.017

	
	
	0.97
	1.006
	1.014
	1.018
	1.018

	
	
	0.975
	1.007
	1.015
	1.018
	1.018

	
	
	0.98
	1.006
	1.015
	1.018
	1.019

	
	
	0.985
	1.007
	1.015
	1.018
	1.019

	
	
	0.99
	1.007
	1.015
	1.018
	1.019

	6579
	Ft Lancster 138
	0.964
	1.005
	1.008
	1.009
	1.007

	
	
	0.97
	1.006
	1.009
	1.009
	1.008

	
	
	0.975
	1.006
	1.009
	1.010
	1.008

	
	
	0.98
	1.006
	1.009
	1.010
	1.008

	
	
	0.985
	1.006
	1.010
	1.010
	1.008

	
	
	0.99
	1.006
	1.010
	1.010
	1.008

	60004
	King NE 138
	0.964
	1.004
	1.006
	1.006
	1.006

	
	
	0.97
	1.004
	1.006
	1.007
	1.007

	
	
	0.975
	1.005
	1.006
	1.007
	1.007

	
	
	0.98
	1.005
	1.007
	1.007
	1.007

	
	
	0.985
	1.005
	1.007
	1.007
	1.007

	
	
	0.99
	1.005
	1.007
	1.007
	1.007

	38380
	Puckittap 69
	0.964
	1.013
	1.011
	1.006
	1.000

	
	
	0.97
	1.015
	1.013
	1.008
	1.002

	
	
	0.975
	1.016
	1.014
	1.009
	1.003

	
	
	0.98
	1.016
	1.014
	1.009
	1.003

	
	
	0.985
	1.017
	1.014
	1.009
	1.003

	
	
	0.99
	1.017
	1.015
	1.009
	1.004

	38390
	Armadillo 69
	0.964
	1.013
	1.011
	1.005
	1.000

	
	
	0.97
	1.015
	1.013
	1.008
	1.002

	
	
	0.975
	1.016
	1.014
	1.008
	1.003

	
	
	0.98
	1.016
	1.014
	1.009
	1.003

	
	
	0.985
	1.017
	1.014
	1.009
	1.003

	
	
	0.99
	1.017
	1.015
	1.009
	1.003

	6584
	IndianMesa2 138
	0.964
	1.003
	1.005
	1.004
	1.005

	
	
	0.97
	1.003
	1.005
	1.005
	1.005

	
	
	0.975
	1.004
	1.006
	1.005
	1.006

	
	
	0.98
	1.004
	1.006
	1.006
	1.006

	
	
	0.985
	1.004
	1.006
	1.006
	1.006

	
	
	0.99
	1.004
	1.006
	1.006
	1.006

	6500
	Live Oak 138
	0.964
	1.035
	1.037
	1.036
	1.028

	
	
	0.97
	1.037
	1.039
	1.038
	1.030

	
	
	0.975
	1.039
	1.041
	1.039
	1.031

	
	
	0.98
	1.037
	1.039
	1.038
	1.033

	
	
	0.985
	1.039
	1.041
	1.040
	1.035

	
	
	0.99
	1.039
	1.041
	1.039
	1.034

	6577
	Sheffield 69
	0.964
	1.000
	1.008
	1.011
	1.011

	
	
	0.97
	1.001
	1.009
	1.012
	1.012

	
	
	0.975
	1.002
	1.009
	1.012
	1.012

	
	
	0.98
	1.002
	1.009
	1.012
	1.012

	
	
	0.985
	1.002
	1.009
	1.012
	1.013

	
	
	0.99
	1.002
	1.009
	1.012
	1.013

	6630
	Ft Stockton 138
	0.964
	1.013
	1.010
	1.005
	0.999

	
	
	0.97
	1.015
	1.013
	1.007
	1.001

	
	
	0.975
	1.016
	1.013
	1.007
	1.001

	
	
	0.98
	1.016
	1.014
	1.008
	1.002

	
	
	0.985
	1.017
	1.013
	1.008
	1.002

	
	
	0.99
	1.017
	1.014
	1.008
	1.002

	38320
	16th St 69
	0.964
	1.012
	1.010
	1.004
	0.999

	
	
	0.97
	1.014
	1.012
	1.006
	1.001

	
	
	0.975
	1.015
	1.012
	1.007
	1.001

	
	
	0.98
	1.015
	1.013
	1.007
	1.002

	
	
	0.985
	1.016
	1.012
	1.007
	1.001

	
	
	0.99
	1.016
	1.013
	1.007
	1.002

	38340
	Airport 138
	0.964
	1.012
	1.010
	1.004
	0.999

	
	
	0.97
	1.014
	1.012
	1.006
	1.001

	
	
	0.975
	1.015
	1.013
	1.007
	1.001

	
	
	0.98
	1.015
	1.013
	1.007
	1.002

	
	
	0.985
	1.016
	1.013
	1.008
	1.001

	
	
	0.99
	1.016
	1.014
	1.008
	1.002
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