Alternative 1 Contingency Analysis Summary

Load Level = 154 MW
Power Factor = 1.00

SLV Generation = 0 MW

PSCo/UC Losses = 180/172 MW
Load Model = Constant MVA

System State

High & Low Voltages

Overloads

System Norma!

Fost Garland 69 kV = 0.93 p.u.

Sari Luls 230-116 kV xfror = 89%(100)
12 Load transformers > 80% of rating

Alamosa Steam-Alamosa Terminal 69

Alamosa St 89 kV Deviation = 0.12 p.u. None
KV Line Qutage F{ Garland 69 kV Deviation = 0.14 p.u.
Adamosa Term 116-69 KV xfmr Outage Ft Garland 63 KV Deviation = 0,05 p.u. None
Alamoss Term-San Luls 115 kV Outage Failed (Voltage Collapse) Falted

Curecanti-Poncha 230 kV Line Outage

Creede 69 kV Deviation = 0.06 p.u.
Hightand 89 kV Deviafion = 0.06 p.u.
Ramon 6% kV Deviation = 0.65 p.u.
South Fork 68 XKV Daviation = 0.08 p.u.

Woif Creek 118 KV Deviation = 0.06 p.u.

Bitre Mesa-Skito 116 kV = 114% (100)
Gunnison-Skite 115 kV = 1011% (100)

Gunriison-Poncha 118 KV Lina Outage

None

San Luis 230-115 KV ximy = 102% (100)
Blue Mesa-Curscanti 115 = 110% ¢72)

Midway-Ponchs 230 kV Line Oufage

None

San Luls 230-115 kV xfmr = 120% (100)

Pancha-San Luis 230 kV Line or
San Luls 230-115kV xfmr Outage

Failed {Voltage Collapse)

Failed

Poncha-Sargant 115 XV Line Outage

None

San Luis 230-115 kV xfmi = 110% {100}

Rio Grande Tap-Sargent 115 kV Gutage

Alamosa Stear 69 KV Dav = 0,05 p.u,
Alamose Tenn 63 kV Dev = 0,06 p.u.
Antonito 89 kV Daviation = 0.06 p.u.
Dal Norte 69 kV Deviation = 0.11 p.u,
Ft Garland 63 kV Deviation = 0,08 p.u.
Home Lake 69 kV Devlation = 0.09 p.u.
Rio Grande 6% kV Deviation = 0.11 p.u.
Romee 69 kV Deavialion = 0.06 p.u.

Alamosa Term 11569 xfmr = 135% (25)
Mosca-San Luls 69 kV Line= 107% {28)

San Luis 11569 KV xfmr Qutage

Ansel-San Luis 69 kV Line = 117% (29)

Nona Sargant 115-69 kV xfmr = 101% (63)
Sargent 115-69 KV Transformer Outage None San Luls 115-69 kV xfmr = 144% (42)
Sluck Poncha CB 385
Curecanti-Poncha 230 &V Line & Failed {Voltage Collapse) Failed
Midway-Poncha 230 KV Lins Outags
Stuck Poncha CB 586
Curecanti-Poncha 230 kV Line & Failed (Voltage Collapss) Faliad
Poncha-San Luls 230 kV Line Outage
Stuck Poncha CB 1186
Midway-Poncha 230 KV Line & Falled {Voltage Collapge) Failed
Poncha-San Luis 230 kV Line Outage

64

TSGT 000078



Alternative 2 Contingency Analysis
Lake City-Ramon 115 kV Line Addition

Load Level = 144 MW SLV Generation = 0 MW

The following power flow summary is for Alternative 2, which adds a Lake City-Ramon
115 kV line fo the high-voltage transmission system. The possibility of upgrading the
existing Ramon-South Fork-Highland-Creede 69 kV line to complete the Lake City-Ramon
115 kV line exists, however, to assess the effectiveness of this option in improving the
voltage stability of the San Luis Valley High Voltage Transmission System, a new line was
simply added to the system representation. Alternative 2 was studled with no local San
Luis Valley generation on-line. The foliowing summary notes the results of these cases,
which modeled constant MVA loads, at a power factor of 1.00. Power flow plots are in
Appendix 2,

The results of the these cases indicate that this alternative does not effectively mitigate the
voltage collapse concerns of the San Luis Valley High Voltage Transmission System, even

though the power facter is 1.00. Since this alternative fails at an optimistic power factor
of 1.00, it can be eliminated from further consideration.
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Aiternative 2 Contingency Analysis Summary

{_oad Level = 144 MW
Power Fagtor = 1.00

SLV Generation = 0 MW

PSCo/UC Losses = 150171 MW
Load Model = Constant MVA

Systen State

High & Low Voltages

Overloads

System Nomal

Fort Garland 69 KV = 0.84 p.u.

12 Load transformers > 80% of rating

Alamosa Steam-Alamosa Terminal 6¢
kV Line Gutags

Ft Garland 69 kV Deviation = 0,14 p.u.

Alamosa 5t 69 kV Deviation = 0.12 p.u.

None

Alamesa Term 115-89 kV xfmr Outage

Ft Gatland 69 KV Deviation = 0.08 p.u.

None

Alamosa Term-San Luis 115 kV Qutags

Falled {Voltage Collapse)

Falled

Curecanti-Poncha 230 kV Line Qutage None Blue Mesa-Skito 116 kV = 107% (100)
Gunnison-Poncha 118 kV Line Qulage Hone Nona

Midway-Poncha 230 kV Line Oulage None San Luis 230-115 kV xfmr = 109% (1’00)
Poncha-San Luls 230 kV Line or Failad (Voitage Collapse) Falled

San Luls 230-115 kV sfr Outage

Poncha-Sargent {16 kV Line Quiage None None

Rio Grande Tap-Sargent 115 XV Outage

Alamosa Steam 62 kV Dav = 0.06 p.u.
Alamesa Term 6% kV Dev =0.05 p.u.
AntonHo B9 kV Deviation = 0.06 p.u.
Del Norta 69 kV Daviation = 0.11 p.u.
Ft Gariand 69 kV Daviation = 0.06 p.u.

Romeo 69 kV Deviation = 0,06 p.u.

Home Lake £9 KV Deviation = 0.09 p.u.
Rio Granta 69 kY Deviation = 0.11 p.u.

Alaimosé Tern 115-88 xfmr = 136% {(25)
Mosca-San Luis 69 kY Line= 106% (29)

Poncha-San Luis 230 kV Line Outage

San Luls 11569 kV xfmr Qui=ge None Ansel-San Luls 63 kY Line = 117% (29}
Sargent 115-69 kV Transformer Cutage None San Luis 11569 KV ximr = 144% (42
Stuck Poncha CB 386

Corecantl-Poncha 230 kV Line & Falled (Voltage Collapse) Falled
Midway-Poncha 230 kV Line Qutage

Siuck Poncha CB 586

Curecant-Poncha 230 kV Line & Falled (Voitage Collapse) Falted

Poncha-San Luls 230 kV Line Culage

Stuck Poncha CB 1186

Midway-Poncha 220 KV Line & Falled {Volage Collapse) Fafled

66

TSGT 000080




Alternative 3 Contingency Analysis
Burro Canyon-San Luis 230 kV Line Addition

Load Level = 144 MW SLV Generation = 0 MW

The following power flow summary is for Alternative 3, which adds a Burro Canyon-San
Luis 230 kV line and a second 230-115 kV San Luis transformer to the high-voltage
transmission system. The possibility of adding generation at Burro Canyon Substation
exists, however, this alternative assesses the feasibility of no generation at Burro Canyon
Substation. in addition, Alternative 3 was studied with no local San Luls Valley generation
on-line. The following summary exhibits the results of cases that modeled constant MVA
loads, at unity power factor. Power flow plots are in Appendix 3.

The results of the these cases indicate that this alternative does not effectively mitigate the
voltage collapse concems of the San Luis Valley High Voltage Transmission System, even
though the power factor is 1.00. Since this alternative fails at an optimistic power factor
of 1.00, it can be eliminated from further consideration. Variations of this altemative, which
include a generator at Burro Canyon of 120, 80, or 30 MW, is considered later in the report.
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Alternative 3 Contingency Analysis Summary

Load Level = 144 MW
Power Factor = 1,00

SLV Generation = 0 MW

PSCo/UC Losses = 151/172 MW
Load Model = Constant MVA

System State

High & Low Voltagas

Overloads

System Nomnal

Nane

10 Load transformers > 80% of rating

Alamosa Steam-Alamosa Temmninal 69
KV Line Cutage

Alamose St 68 XV Deviation = 0.11 p.u.
Fi Garland 68 kV Deviation = 0.13 p.u.

Mosca-8an Luis 69 kV Line= 108% (29)

Alamosa Term 115-68 kV xfme Cutage

Ft Gariand 68 KV Deviation = 0.05 p.u.

None

Alamosa Tem-San Luls 115 KV Qutage

Alamosa 8t 69 kV Deviation = 0.16 p.u,

Antonito 69 kV Deviatlon = 0.17 p.u.

Ft Garland 69 XV Deviatfon = 0.19 p.u.
Home Lake 63 kV Deviation = 0.08 p.u,
Mirage Jcf 69 kV Deviation = 0.07 p.u.
Moffat 63 kV Deviation = 0.07 p.u.
Mosca 68 kV Deviation = 0.07 p.u.
Romeb 6% kV Daviation = 0.17 p.u,
Saguache 69 kV Devialion = 0.07 p.u.

Alamosa Tm 65 kV Deviation =0.17 p.u.

Alamosa Term 115-69 xfmr = $13% {25)
Mosca-Sen Luls 69 KV Line= 102% (26}
RGrande Tap-Sargant 69 kV=108% (44)
San Luis 115-69 kV xfmr = 117% {42}

Comanche-Walsenburg 230 kV Line None MNone

Curecanti-Poncha 230 kV Line Oulage Nona Blua Mesa-Skito 116 kV = 119% (100)
Gunnison-Skito 115 kV = 107% (100}

Gunnison-Poncha 118 kV Line Outage None Blue Mesa-Curecanti 116 = 110% (100}

‘ Midway-Poncha 230 kV Line Outage dMons Nons

Pongha-San Luis 230 KV Line Qutage Fallad (Voltage Collapse) Falted

‘Fr’oncha\":‘argent 115 &V Line Outaga Nona Noha

Rio Grande Tep-Sargent 115 kV Outage

Del Norte 62 kV Deviation = 0.08 p.u,
Home Lake 88 kV Deviation = 0.07 p.u.,
Rio Grande &9 kV Devialion = 0.08 p.u.

Alamosa Term 115-69 xfmr = 131% (25)
Mosca-San Luls 69 kV Ling= 103% (29)

Poncha-San Luls 230 kV Line Oulage

San Luis 115-69 kV xfmr Outage None Ansel-San Luis 69 kV Ling = 1156% (29)
Sargent 115-69 KV Transformer Outage None San Luis 115-89 KV xfms = 140% {42)
Stuck Poncha OB 386 )

Curecanti-Poncha 230 kV Line & Failed {Voltage Collapsa) Falled
Midway-Ponchd 230 kV Ling Quiage

Stuck Poncha CB 585 ‘
Curecanti-Foncha 230 kV Line & Failed (Voltage Collapss) Falled

Poncha-San Luls 230 KV Line Outage

Stuck Poncha CB 1186

Midway-Poncha 230 KV Line & Fatled (Voltage Collapse)} Failed
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Alternative 4 Contingency Analysis
San Luis-Walsenburg 230 kV Line Addition

Load Lavel = 144 MW 8LV Generation = (0 MW

The following power flow summary is for Alternative 4, which adds a San Luis-Walsenburg
230 kV line and a second 230-115 kV San Luis transformer to the high-voltage
transmission system. The possibility of upgrading the existing ARCO-Walsenburg 115 kV
line to complete the San Luis-Walsenburg 230 kV line exists. However, to assess the
effectiveness of this alternative in improving the voltage stability of the San Luis Valley
High Voltage System, a completely new line is simply added to the case. Alternative 4 was
studied with no local San Luis Valley generation on-line. The following summary notes the
results of cases that modeled constant MVA loads, at unity power factor. Power flow plots
are in Appendix 4.

The results of the these cases indicate that this alternative does effectively mitigate the
valtage collapse concerns of the San Luis Valley High Voltage Transmission System.

However, further system additions are required to meet all requirements of the Reliability
Criteria.
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Alternative 4 Contingency Analysis Summary

Load Level = 144 MW
Power Factor = 1,00

SLV Generation = 0 MW

PSCo/UC Losses = 1511172 MW
Load Model = Constant MVA

System State

High & Low Voltagss

Overloads

System Nommal Nene 10 Load transformers > 80% of rating
Alamosa Steam-Alamosa Terminal 62 | Alamosa St 69 kV Deviation = 0.12 p.u., Nons

KV Line Outage Ft Garland 69 kV Deviation = .14 p.u.

Alamosa Term 41589 kV xfmr Oiitage Alamosa Temm 69 KV Day, = 0,05 p.u, Nene

Antonito 89 kV Deviation = 0.05 p.u,
F1. Garland 65 kV Devlallon = 3.06 p.u.
Romao 89 KV Deviation = .05 p.u.

Alamosa Term-San Luis 115 kV Outage

Antonito 69 kY Daviation = 0.17 p.u.

Ft Gadand 6% kV Davigtion = 0.18 p.u.
Home Laks 69 kV Deviation = 0.08 p.u,
Mirage Jet 68 kV Deviation = 0.07 p.u.
Moffat 69 kV Deviation = 0.07 p.u.
Mosca 69 kV Deviation = 0.06 p.u.
Romeo 89 kV Daviation = 0.7 p.u.
SBaguache 69 kV Deviatlon = 0,07 p.u.

Alamosa 5t 69 kV Deviation = 0.16 p.u.
Alamosa Tm 83 kV Deviation s0.17 p.u.

Alamosa Term 115-68 ximr = 113% {25}
Mosca-5an Luls 89 KV Line= 102% {29)
RGrande Tap-Sargent 69 KV=109% (44)
San Luis 115-63 KV xfmr = 117% (42)

Comanche-Walsenburg 230 kV Line

Burro Canyon Capacior = 7.5 MVAT

None

Cutecanti-Poncha 230 kV Line Outage Neone Blue Mesa-Skifo 115 kV = 118% (100)
Gunnison-Skito 115 kV = 105% (100)

Gunnlson—_?oncha 116 kV Line Outage None Blue Mesa-Curecanti 115 = 110% (100}

Midway-Poncha 230 kV Line Outage None None

Poncha-San Luis 230 KV Line Outage Burro Canyon Capacitor = 7.5 MVAr None

Poncha-Sargent 115 kV Line Outage None Nong

Rio Grande Tap-Sargent 115 KV Outage

Del Norla 69 XV Daviation = 0,08 p.u.
Home Lake §9 kV Deviation = 0.07 p.u.

Alamosa Term 11569 xfior = 133% (25}
Mosca-San Luls 82 kV Line= 103% (29)

San Luis 115-68 KV xfmr Oulage

Rio Grande 63 KV Deviation = 0.08 p.u.

Mone Ansel-San Luis 69 KV Line = 114% {29)
Sargent 115-69 kV Transformer Cutage Nons San Luis 11589 &KV xfmr = 141% (42)
Stuck Poncha CB 386 Blus Mesa-Skito 116 kV = 120% (100)
Curecanti-Poncha 930 kV Line & None Gunnison-Skite 115 kV = 107% (100)
Midway-Poncha 235 kV Line Outage ) .
Stuck Poncha CB 586 Blua Mesa-Skifo 115 kV = 119% (100}
Curecanti-Pencha 230 kV Line & Mone Gunnison-Skito 115 kV = 106% (100}
Poncha-San Luis 230 kV Line Quiage
Stuck Poncha CB 1186 Blue Mesa-Skito 115 kv = 115% {100)
Midway-Poncha 230 kV Line & None Gunnison-Skite 115 KV = 106% (100}
Poncha-San Luis 230 KV Line Outage
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Alternative 5 Contingency Analysis
Dispersed Static VAr Devices

Load Level = 144 MW SLV Generation = 0 MW

The following power flow summary is for Alternative 5, which adds 100 MVAr Static VAr
Devices, holding local 69 kV voltages to 1.02 p.u.. The SVCs are added at Antonito, Fort
Garland, Mosca, Ramon, San Luis, Sargent, and Waverly 69 kV buses. Alternative 5 is
studied with no iocal San Luis Valley generation on-line. A summary of the results of
Alternative 5 contingency analysis follows. Power flow plots are in Appendix 5.

The results of the these cases indicate that this alternative does not effectively mitigate the
voltage collapse concerns of the San Luis Valley High Voltage Transmission System, even

though the power factor is 1.00. Since this alternative fails at an optimistic power factor
of 1.00, it can be eliminated from further consideration.
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Aiternative 6 Contingency Analysis Summary

Load Level = 144 MW
Power Factor = 1.00

SLV Generation = 0 MW

PSCo/UC Losses = 153/172 MW
Load Model = Constant MVA

Alamosa Tem-San Luls 115 KV Outage

System State High & Low Voltages Overloads
Systerm Nommat None San Luls 230-115 kV xfmr = 108% {100)
10 Load transformers > 80% of rating
Alamosa Steam-Alamosa Terminal 69 None Alamosa S{-Mosca 69 kV = 128% (26)
kV Line Outage Mosca-San Luls 69 kV Line= 134% (20)
San Luis 230-116 kV xfmr = 113% (100)
Alamosa Term 145-69 kW xfmr Outage None San Luis 230-115 kV xfmy = 100% (100)
None Alamaosa 5t-Mosca 69 kV = 108% (26)

Home Lk-Rio Gr Tap 68 KV = 101% (44)
Mosea-San Luls 69 KV Line= 118% (20}
Rio Gr Tap-Sargent 69 kV=124% (44}
$an Luls 11668 KV xfre = 121% (42)
San Luis 230-115 RV xfinr'= 116% {108}
Sargent115-69 KV xfmr = 104% (63)

Comanche-Walsenburg 230 kV Line

Walsenburg 69 kY Deviation = 0.06 p.u.

San Luis 230115 KV xfmr = 108% (100)

Curecanti-Poncha 230 kV Line Outage None Blue Mesa-Skilo 115 kV'= 121% {100)
Gunnlson-Skite 115 kV = 108% (100}

Gunnisén-Poncha 116 kV Ling Qutage None San Luls 230-116 KV xfmir = 125% (100)
Blue Mesa-Curecanti 115 = 110% (100}

Midway-Poncha 230 KV Line Outage None San Luis 230-115 KV xfmr = 131% (100)

Poncha-8an Luis 230 kV Line or
San Luis 230-115 kV xfmr Outage

Faffed {Voltage Collapse)

Failed

Poncha-Sargent:115 KV Line Outage

Naone

Ban Luls 230-115 KV xémr = $39% (100}

Rio Grande Tap-Sargent 115 kV Outags

Del Norte 68 kV BDaviation = 0.05 p.u.
Rio Grande 69 kV Devlation = (.05 p.u.

Alamosa Tm 116-89 kV xfmr=1386% (25)
Mos¢a-San Luts 69 kV Lina= 103% (29)
San Luls 230115 kV xfmr = 112% {100)

San Luls 115-69 KV xfmr Outage None Ansel-8an Luis 68 kV Line = 116% (28}
‘San Luls 230-115 KV xfmr = 107% (100}
Sargent 115-89 kV Transformer Outage None Alamose Tm 115-89 kV ximr=108% (25}

San Luis 115-69 kV Xfmr = 141% (42)
San Luis 230-115 KV xfmr = 108% (100)

Stuck Poncha CB 366
Curecantifoncha 230 kV Line &
Midway-Poncha 230 kV Line Qutage

Falled (Voltage Coltapse)

Failed

Stuck Ponchs CB 586
Curecanti-Poncha 230 kV Line &
Pontha-San Luis 230 kV Line Outage

Failed (Voltaga Collapse)

Falled

Stuck Poncha CB 1186
Midway-Foncha 230 kV Line &
Poncha-San Luls 230 kV Line Outage

Fatled (Voltage Collapse)

Failed
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Alternative 6 Contingency Analysis
Burro Canyon-San Luis 230 kV. Line Addition
120 MW Burro Canyon Generation Addition

Load Level = 144 MW SLV Genaration = 0 MW

The following power flow summary is for Alternative 6, which adds a Burro Canyon-San
Luis 230 kV line and a second 230-115 kV San Luis transformer to the high-voltage
transmission system. In addition, 120 MW of generation is added at Burro Canyon.
Alternative 6 was studied with no local San Luis Valley generation on-line. Results of the
Alternative & contingency analysis follows on the next page. Power flow plots are in
Appendix 6.

The results of the these cases indicate that this alternative does effectively mitigate the
voltage collapse concerns of the San Luis Valley High Voltage Transmission System.
However, further system additions are required to meet all requirements of the Reliability
Criteria.

A previous report, the Picketwire Project Preliminary Feasibility Study Report,
February 1894, documents that a 120 MW generator, with typical gas turbine generator,

exciter, and governor data, is transiently stable with the system configuration of Aiternative
6. Copies of this report are available upon request,
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Alternative 6 Contingency Analysis Summary

l.oad Level = 144 MW
Power Factor = 1.00

SLV Generation = 0 MW

PSCo/UC Losses = 156/170 MW
Load Model = Constant MVA

System State High & Low Voltages Ovarlcads
System Normal Fort Garand 69 kV Voliage = 0.85 p.u. 11 Load transformars > 80% of rating
Alamosa Steam-Alamosa Tenminal 58 Alamosa St 69 kV Deviation = 0,11 p.u. None
KV Line Outage F{ Garland 69 kV Deviation = 0.12 p.u.
Alamosa Term 115-69 KV xfmr Outege None None

Alamosa Term-San Luis 115 KV Outage

Antonito 69 kV Deviation = 0.16 p.u.

Ft Gardand 69 kV Daviation = 0.18 p.u,
Home Lake 69 kV Daviation = 0.07 p.u.
Mirage Jet 69 KV Devialion = 0,06 p.u.
Moffat 68 KV Deviation = 0.06 p.u.
Mosca 69 kV Deviation = 0.06 p.u.
Romeo 88 kV Deviation = 0,16 p.u.
Saguache 69 kV Deviation = 0,08 p.u,

Alamosa St 69 kV Daviation = 0.15 p.u.
Alamosa Tm 68 kV Daviation =0.16 p.u.

Alamosa Term 115-68 xfrmr = 112% {25)
Mosca-San Luls 63 KV Line= 102% {28)
RGrande Tap-Sargent 69 kv=108% {44}
San Luls 115-69 kV xfmr = 121% (42)

Comanche-Walsenburg 230 kV Line None Mone
Gurscanli-Poncha 230 kV Line Qutage None Blue Mesa-Skito 115 kV = 142% {100}
Gunnison-Porcha 115 kV Line Oulage None Blua Mesa-Curecanti 115 = 111% {100)
Midway-Porcha 230 kV Line Oulags None None

Poncha-San Luis 230 kV Line Outage None None
Poncha-Sargent 115 kV Line Cutage None None

Rio Grande Tap-Sargent 1156 kV Outage

Det Norls 69 kV Deviation = 0.07 p.u.
Home Lake 68 kV Devlation = 0.06 p.u.
Rio Grande 63 kV Davialion = 0.07 p.u.

Alamosa Temn 115-68 xfmr = 127% {25}

San Lols 11569 KV xfmr Oitage None Ansal-Sen Luls 63 kV Line = 140% (29)
Sargent 11569 kV Transformer Outage None San Luis 115-69 kV xfmr = 138% (42)
Sfuck Poncha CB 385 Biue Mesa-Skito 115 kV = 112% (100}
Curecenii-Poncha 230 kV Line & None
Midway-Poncha 230 kV Lise Outape
Stuck Poncha CB 586 Blue Mesa-Skito 115 kV = 112% (100)
Curecant-Poncha 230 kV Lins & None
FPoncha-San Luis 230 kV Line Outage
Stuck Poncha CB 1186 Blue Mesa-Skito 115 kV = 112% {100)
Midway-Poncha 230 kV Line & None
Poncha-San Luls 230 kV Ling Outage

74

TSGT 000088



Alternative 7 Contingency Analysis
San Luis-Walsenburg 230 kV Line Addition
Alamosa Steam Capacitor Addition
Rio Grande Tap Capacitor Addition

Load Level = 144 MW SLV Generation = ) MW

The following power flow surnmary is for Alternative 7, which adds a San Luis-Walsenburg
230 kV line and a second 230-115 kV San Luis transformer to the high-voltage
transmission system, similar to Alternative 4. In addition, capacitors are modeled at
Alamosa Steam and Rio Grande Tap 69 kV. Alternative 7 was studied with no local San
Luis Valley generation on-line. The Altemative 7 contingency analysis is summarized on
the following page. Power flow plots are in Appendix 7.

The results of the these cases indicate that this alternative does effectively mitigate the
voltage collapse concerns of the San Luls Valley High Voitage Transmission System.
Furthermore;, the smaller scale voltage collapse associated with the Alamosa Terminal-San
Luis 115 kV line outage, and the low voltages associated with the Rio Grands Tap-Sargent
69 kV line outage, are mitigated in this alternative. Some line uprates are necessary to
fully comply with the Reliability Criteria.
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Alternative 7 Contingency Analysis Summary

Load Level = 144 MW

PSCo/UC Losses = 151/172 MW

Power Factor = 1.00 SLV Generation = 0 MW Load Model = Constant MVA
System State High & Low Voltages Overloads
Systam Nomal None 10 Load hransformars > 80% of rating

Alamosa Steam-Alamosa Terminal 62
kV Line Outage

Alamosa St 69 KV Capachor = 20 MVAr

Alamosa St-Mosca 69 kV = 115% {26)
Mosca-San Luls 68 KV Line= 122% (20)

Alamosa Term 11568 kV xfmr Outage

Alamosa St 69 KV Capaciior = 9 MVAr

None

Alamosa Term-San Luis 115 KV Outage

Alamosa St 69 kY Capacitor = 38 MVAr

Alamosa St-Mosca B9 kV = 106% {26}
Mosca-San Luis 69 kV Line= 113% (29)
RGrands Tap-Sargent 69 kV=120% (44)
San Luis 11589 kV xfrar = 117% {42)
Sargent 115-68 kV xfmr = 104% (63}

Comanche-Walsenburg 230 kV Line

Burro Canyon CapatHor = 7.5 MVAr

None

Curecanti-Poncha 230 kV Liné Outage MNone Blue Mesa-Skito 115 kV = 118% {100)
Gunnisen-Skito 115 kV = 105% (100}

Gunnison-Poncha 115 KV Line Qutage None Blue Mesa-Curecanti 115 = 110% {100}

Midway-Poncha 230 kV Line Outage None None

Poncha-San Luis 230 kV Line Outage Rie Grande Tap Gapacitor = 6 MVAr None

Poncha-Sargenl 115 kV Line Outage None Norne

Rlo Grande Tap-Sargant $15 kV Outage

Rio Grande Tap Capacitor = 8 MVAr

Alamasa Term 115-69 xfmr = 124% (26)
Mosca-San Luls 69 kV Line= 102% (29}

San Luls 1156-69 kV xfms Oulage Nona Ansel-Saii Luis 69 kV Line = 114% (20
Sargent 11669 kV Transformer Qutage None San Luis 11569 KV xtmr=141% 42
Stuck Poncha CB 386 Blue Mesa-Skile 115 kV = 120% (100)
Curecant!-Poncha 230 kV Line & None Gunnison-Skito 115 KV = 107% (100)
Midway-Pencha 230 kV Line Quiage _
Stuck Poncha CB 588 - Blue Mesa-Skite 115 kV = 144% (100}
Curecanti-Poncha 230 KV Line & None Gunnison-Skito 115 kV = 107% (100}
Poncha-San Luis 230 kV Line Oulage
Stuck Poncha CB 1186 Biue Mesa-Skito 116 kV = 119% (100)
Midway-Poncha 230 KV Line & None Gunaison-Skito 116 kV = 107% (100)
Poncha-San Luis 230 kV Line Outags
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Alternative 8 Contingency Analysis
San Luis-Walsenburg 230 kV Line Addition
Alamosa Terminal-Waverly 115 kV Line Addition
Rio Grande Tap Capacitor Addition

Load Level = 144 MW SLV Generation = 0 MW

The foliowing power flow summary is for Alternative 8, which adds a San Luis-Walsenburg
230 kV line and a second 230-115 kV San Luis transformer to the high-voltage
transmission system, similar to Alternative 4. In addition, an Alamosa Terminal-Waverly
115 kV line is added, to support the system during the Alamosa Terminal-San Luis 115 kV
line outage. Capacitors are also modeled at Rio Grande Tap 69 kV. Alternative 8 was
studied with no local San Luis Valley generation on-line. The results of the Alternative 8
contingency analysis is on the foliowing page. Power flow plots are in Appendix 8.

The results of the these cases indicate that this alternative does not add any incremental
benefits over Altemative 7. Although Alternative 8 adds support to the system for the
Alamosa Temminal-San Luis 115 kV line outage, the need for capacitors at Alamosa Steam
is not mitigated. The loss of the Alamosa Terminal-Alamosa Steam 69 kV line causes
excessive voltage deviations at Alamosa Steam and Fort Garland. The low voltages
associated with the Rio Grande Tap-Sargent 69 kV line outage, are mitigated in this
alternative, by the addition of capacitors at Rio Grande Tap, similar to Alternative 7. This
alternative is eliminated from further consideration in this report.
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Alternative 8 Contingency Analysis Summary

Load Level = 144 MW

P8Co/UC Losses = 1611172 MW

Power Factor = 1.00 SLY Generation = 0 MW Load Model = Constant MVA
System State High & Low Voltages _ COverloads
System Normal None 10 Load transformers > 80% of rating

Alamosa Steam-Alamosa Terminal 69
KV Line Outaga

Alamosa St 69 kV Deviation = 012 p.u.
FL Garland 3 kV Deviation= 0.13 p.u.

None

Alamosa Term 115-69 KV xfrr Outage

Alamosa Term 68 kV Dev. = 0.05 p.u.
Anlonite 62 kV Deviallon = 6.05 p.u,
FL Garand 69 kV Deviatlon = 0,05 p.un.
Romeo 68 kV Deviation = 0,05 p.u.

Alamosa SL 69 kV Deviation = 0.05 p.u,

None

Alamosa Term-San Luis 115 kV Cutage

None

Mone

Comariche-Walsenburg 230 kV Line

Buwo Canyon Capacitor = 7.5 MVAr

None

Curecanti-Poncha 230 kV Line Oulage Nong Blue Mesa-Skito 115 kV = 118% {100}
Guanison-Skife 116 kV = 105% (100)

Gunnison-Poncha 115 kV Lins Outage None Blue Mesa-Curecanti 115_= 110% (100}

Midway-Poncha 230 kV Line Oulaga None None

Poncha-San Luls 230 KV Line Outage Rio Grande Tap Capacitor = 8 MVAr None

Poncha-Sargent 116 kV Line Outage None None

Rio Grande Tap-Sament 115 kV Oulage

Rio Grande Tap Capaclior = 7 MVAr

Alamosa Term 115-89 i = 126% (25)

San Luls 115-69 kV ximr Outage None Ansel-San Luls 69 kV Line = 112% (29)
San Luis-Waverly 115 kV Line Outage None None
Sargent 115-69 kV Transformer Outage Mone San Luis 115-89 KV xfmir = 137% (42)
Stuck Poncha CB 386 Blue Masa-Skito 115 kv = 120% {100}
Curecanti-Pancha 230 kV Line & None Gunnison-Skito 115 kV = 107% (100}
Midway-Poncha 230 kV Line Qutage
Stuck Poncha CB 586 Blue Mesa-Skito 115 kV = 119% (100)
Curecanti-Poncha 230 kV Line & None Gunnison-Skito 115 kV = 167% (100)
Poncha-San Luls 230 kV Line Outage
Stuck Poncha CB 1186 Blua Mesa-Skite 118 kv = 119% (100)
Midway-Pancha 230 kV Line & None Gunnison-Skite 115 kV = 107% (100}
Poncha-San Luis 230 kV Line Cutage
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Alternative 8 Contingency Analysis
Burro Canyon-San Luis 230 kV Line Addition
Burro Canyon 120 MW Generator Addition
Alamosa Steam Capacitor Addition
Rio Grande Tap Capacitor Addition

Load Level = 144 MW SLV Generation = 0 MW

The following power flow summary is for Alternative 9, which adds a Burro Canyon-San
Luis 230 kV line, a Burro Canyon 230-115 kV transformer, a Burro Canyon 120 MW
generator, and a second 230-115 kV San Luis transformer to the high-voltage transmission
system, similar to Alternative 8. In addition, capacitors are modeled at Alamosa Steam and
Rio Grande Tap 69 KV. Alternative 9 was studied with no local San Luis Valley generation
on-fine. The results of the Alternative 9 contingency analysis are summarized on the
following page. Power flow plots are in Appendix 9.

The results of the these cases indicate that this alternative does effectively mitigate the
voltage collapse concerns of the San Luis Valley High Voltage Transmission System, and
improvement over Alternative 6 is gained, as the smaller scale voltage collapse associated
with the Alamosa Terminal-San Luls 115 kV line outage, and the low voltages associated
with the Rio Grande Tap-Sargent 69 kV line outage, are mitigated in this alternative. Some
69 kV line uprates are necessary to fully comply with the Reliability Criteria.
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Alternative 9 Contingency Analysis Summary

Load Level = 144 MW
Power Factor = 1.00

SLV Generation = 0 MW

PSCo/UC Losses = 186/170 MW
Load Model = Constant MvA

System State

High & Low Voltages

Overloads

System Nomat

Ft. Garland 69 kV Voltage = 0.95 p.u.

11 Load transformers > 80% of rating

Alamosa Steam-Alameosa Terminal 69
kV Line Outage

Alamosa 5t 63 kV Capacltor = 19 MVAr

Alamosa St-Mosca 89 kV = 111% (28}
Masca-San Luis 69 kV Line= 118% (29)

Alamosa Term 115-69 kV xfny Outage

Alamosa St 69 kV Capaciter = 8§ MVAr

None

Alamosa Term-Sen Luks 115 kV Outage

Alamosa St 68 kV Capaditor = 37 MVAr

Alamosa St-Mosca 69'kV = 104% (26)
Masea-8an Luls 69 kV Line= 112%. (29}
RGrande Tap-Sargant 59 kV=118% {44)
San Luls 115-68 kV xtfmr = 119% {42}
Sargent 116-69 kV xfmr = 105% (63)

. Comanche-Walsenburg 230 kv Line None None
Curecantl-Foncha 230 kV Line Dutage None Blue Mesa-Skita 115 KV = 112% {104)
Gudnison-Poncha 115 KV Line Outaga Nona Blue Mesa-Curecanti $15 = 111% (100)
Midway-Poncha 230 kV Line Outage None None
Poncha-San Luls 230 KV Line Outage Nene Nene
Poncha-Sargent 115 kV Line Outage None None

Ric Grande Tap-Sargent 115 kV Outage

Rio Grande Tap Capacltar = 9 MVAr

Alamosa Term 115-68 xfmr = 120% {25)

San Luls 115-69 kV xfmr Outage

None

Ansel-San Lils 69 KV Line = 115% {29)

Sargent 11559 kV Transformer Culage

Nona

San Luls 116-69 kV xfmr = 130% {42}

Stuck Poncha CB 386
Curecantl-Poncha 230 kV Line &
Midway-Poncha 230 kV Line Oulage

Rlo Grande Tap Capacitor = 8 MVArF

Blue Mesa-Skito 116 kV = 112% (100}

Stuck Poncha CB 586 Rio Grande Tap Capachor = 8 MVAr
-Curecanti-Poncha 230 kV Line & Blue Mesa-Skito 115 kV = 118% {(100)
Poncha-San Luls 230 KV Line Outage
Stuck Pancha CB 1186
Midway-Ponchas 230 kV Line & None Blue Mesa-Skito 116 KV = 118% (100)
Poncha-San Luls 230 kV Line Qulage
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