Attachment 4
Page 1 of 135



Attachment 4
Page 2 of 135



Attachment 4
Page 3 of 135

Southwest Power Pool, Inc. Table of Contents

Table of Contents

PART I: STUDY PROCESS .......ccconitinicniiininninmnmssssssssssssssssssssssssssssssssssmssnes 12

1.1 STUDY OBJECTIVE coveervevvermrinesesssssssssssesesmessessrssanns
1.2 How To READ THIS REPORT
1.2.1  Report Sections.....
1.2.2  SPP Footprint.....
1.2.3  Supporting Documents .....
1.2.4  Confidentiality and Open Access
1.3 PROCESS DEVELOPMENT w..commnrversesssseesssssesssmsenssssssessanss
1.4 PRINTING . oouicseesmeeeseeessemssesseesnsersseessesesesesesens

2 CONSISTENCY WITH THE ITP10 AND ITPNT ....cccocervmnmmsencnssenssnnsanss 15

2.1 HPILS GOALS . 1vcvrectrsensisesessensssssesmsssissnssisssssssastsssssessessssssessssesssssssnes
2.2 HPILS PORTFOLIO w.ovouvuiesivemiscsssscssessssssesssnessneens
2.3 How THE HPILS FITS INTO THE 2015 ITP1 0.,
2.4 HPILS CONSISTENCY WITH THE 2014 ITPNT oooivsecsrrencimnsstmnsssssssssssssssssssvsssssssssssesssssssssssssssssssssssssssssossessasssssess 15

3 STAKEHOLDER COLLABORATION. .....ccceoscmmsmmsunssnssenssmssnssasssesssssensssnssnss 18

3.1 SIGNIFICANT MEETINGS ..uvcvevveveeereeetecasseesesessssessssessessssssssessssssessssssessssessesssssssssssssassnt sibessebssssssssnsessn sesseesssessssmassns sesesssssensssenessesnsseseensenen
3.2 PROJECT COST OVERVIEW.....cceuvvemeireee
3.3 METRIC DEVELOPMENT AND USAGE
3.4 MONETIZED COST BENEFITS

4 LOAD AND GI ERATION OUTLOOK ......cccsmismnsnmsennsnssanssnssansscsssnssensns 20

41 UNCERTAINTY AND IMPORTANT ISSUES co.cuuuceeusseeeeessereeessssesssssssesssssesssssmsssssssssssssssasssssusess ssssssssass sessssasass st st sessssssesssssnsssssasassssasssnes 20

4.2 LOAD FORECAST DESCRIPTIONS «.ouuovuuscussssrssssecesseesssusssssessessesssssssssssssesesssss sess sssssssass sresoasasssnes s et ssss sssassssssssssasssnsessesasssmssssas sssnes 21
4.2.1 Forecast1:50/50 Load Forecast Probability ..... OO 21
4.2.2 Forecast2: 90/10 Load FOrecast ProDabilify ...conmcccmrcecmmmissssessesenseessecsssesessmassssssrsessseessssssssssssssssssssnseess

4.3 RESOURCE PLAN DEVELOPMENT ...ccccrucrmreerseserssmmesseessmneees
4.3.1 Renewable Generation Assumptions.....
4.3.2  Resource Plan SUMMATY ...

5.1 STAKEHOLDER DRIVEN DRIVERS .....ooccerinnirreeronnes
5.2 LLOAD OUTLOOK uttteeeeevsssseeeeseersssseeeesssssssonessssssssssess ssssssessass s 54881 5851058 ER 8 5 EREE 0 R8RS AR R AR bbb
5.2.1  Total Incremental Load Changes ... mrnccnremmesmmasnssseescsssessenas
5.2.2  Total Load Change by Area
53 GENERATION QUTLOOK ctvuveureereeuneseeeseesesseersscssnessessesssmsscssssssastsssassasssessassssassassnssesssssssssssssessesssasssnsssassssesssarssessesssassessssnsasbarstesseassastsosseston
5.3.1  MajOr GENeration AQQILIONS . e ecereseseressssessssesssssssseessssssassssssesssssssessessssassseessssssseeesssssss sesess sssasssssssassasssssssssssssssssanasas
5.3.2  HPILS Major Generation Retirements...
5.3.3  Generator Operating Characteristics ......ermeeesssneeessesresenn

HPILS 3



Attachment 4

Page 4 of 135
Table of Contents Southwest Power Pool, Inc.
5.314  TranSaACtiON CRANZES .. cerieieriseseeseesssssesinees esseasesssesssesssesessessssssesssessnsssesesesessscesassssesesessissssssssaenssssesssssssssesssesisasssssasssn 32
5.4 TRANSMISSION QUTLOOK
5.4.1  Projects With CONAIMEA NT O Su s s s ssssssssssssessss sessss sesssssesss sesssssesssssssssesssssssssssssstsmsssnessss 33
5.4.2  Transmission Needed for LOad CONMECTIOMNS. ... e ieeeseesine e seesve s ssassessessssssssssssssessessasessssasssesssasssssssssnssensssssas 33
5.4.3  Assessment of Suspended NTC-C Projects ... sessses st sesss st sessssesessases s 33

5.4.4  Removal of Sharyland Facilities ... RS RS R R e ERERR e SRR 33
55 FINANCIAL OUTLOOK wovvreversseremsrssisesseessssensmsssssersssssssssensens e 33
5.5:1 NOMINAl ANd REAI DOIATS.iiciiiiriecissarisissessssssssssesssessssssassesssssssssssssssssssssssass sessssssssssessessessasssssassessassessasssssssssssssssassossas 33
5.5.2  FUE] PriCe FOTECASTS e sssse s vesssssssasssssssssssas s ssssssasesssane e —————— 34
5.5.3 Inflation, Carrying Charge, and Interest Rate ASSUMPLIOIS .occceuiuumeeuimsereessnesessmess e msessssesss st srsssssesssssssssssssses 34
5.6 TREATMENT OF ENERGY MARKETS ...uveccmrnimreccsmmsmsmesssnsssessssesssissssssssassesssssssnsasssossanstsssassesssssessstsssnssssassssssassssasssesasesesne 35
5.6.1 Integrated System RTO/ISO Membership ...t seesresssesssnes s sessssssssesssesasseseos 35
5.6.2  EXTErNal REZIOIS ..iivecicueieerecret et seressrsessesesssesssas s sessessessasesssssesssssssssscsssesssssssssssssssessasssoses
5.6.3 Hurdle Rates ..ecineennecssesinens
5.7 SOFTWARE & SIMULATIONS ...convareeermreessrasrssessssesssmesssssnns

6 ANALYSIS METHODOLOGY ..ccorvrirrrrrirecremsmsems s sssssessssssssssessenes 30

6.1 DATA COLLECTION eoveureereresererseesmessssssssssssssssmessssssssssssssssmssssesssssasssssaress
6.2 RELIABILITY MODEL DEVELOPMENT .ouvccmsesmmecssmmsasomsssnsestssssssmssstsnsssssmssssamsssssasssssssassssssesesns
6.2.1  Development of the Base AC Power Flow Models .......memmeerennsnncceessnnsnseenens
6.3 ECONOMIC MODEL DEVELOPMENT ...crveuenrnrerersesrsnenns

6.3.1 Development of the Base DC Economic Models.....ccorcnnnnees

6.3.2  Identification of Additional CONSIIAINTS ..ot eeer e seeeses st snestss s sssenssessstssssssssssssstsssssssssens s
6.4 RELIABILITY NEEDS IDENTIFICATION .uuucvuueruummessecsssssssessssscssssssssssssssssssssssssmsssssssssssssssssssssessas

6.4.1  Thermal and Voltage ASSESSMENT ...oerreecrrerersrecrmersnsennasans
6.5 RELIABILITY PROJECT DEVELOPMENT
6.6 RELIABILITY PROJECT STAGING wvvvoveeersssesesussesassssnssssesssssessssesssssssessssssssessssasessssssssessssssssasassssnssssnessnsssssnssssas
6.7 ECONOMIC NEEDS IDENTIFICATION ..oovorurrersrnsersrasessrsseraens
6.8 ECONOMIC PROJECT DEVELOPMENT ...coovevunerersessnersenssmsssnssssssssssssnsssenssssssassssnsesssssssssssssnees
6.9 FINAL PORTFOLIO ASSESSMENT AND BENEFIT METRIC CALCULATIONS

6.9.1  Measuring ECONOMIC VAlUE ...c.vvrcenmimmsmnennmrnnsins s sssssessssssessasssssssneens

6.9.2  Calculation of Adjusted Production Cost.....mrmmerrssnsrnnn.
6.10 FINAL RELIABILITY ASSESSMENT weouveurusecerecereeenesseennns

PART II: STUDY FINDINGS ...cccoosiirmrrrrssnsssnmssssssssssssssesssssssssssssssssassassessassanss 40
7 RELIABILITY ASSESSMENT .......ccccccnmnmmmnmnnmnimssenssessssssssssssssssnsensnnss 41

7.1 SYSTEM NEEDS wuvvuivemrisserissssssssesssansonens
7.2 2015 RELIABILITY ASSESSMENT
7.21  West Texas/New Mexico
7.2.2 Oklahoma
7.2.3  201590/10 Incremental Reliability PrOJects
7.3 2018 RELIABILITY ASSESSMENT........

7.3.1  West Texas/New MeXiCO...cmreenreeareenrernns

7.3.2 KGNSS it seeesesssessse s sesesasessessssesssssssessesess sessssessss st sessssecssessoeces

7.3.3

7.3.4

7.3.5 201890/10 Incremental Reliability ProjectS .. mecemmreemmsssssssssssmessssasssssssans
7.4 2023 RELIABILITY ASSESSMENT ....corummremmersmsesssessissessanns

7.41  West Texas/New MeXiCO o rcnmrnmeensesnssnsssnsesnsees

7.4.2  Other Future Development Options Considered

7.4.3  Texas Panhandle ..o

7.4.4  Kansas

7.4.5 Nebraska..........

7.4.6  Louisiana....

A% SV 0] < F: 11161 o 1 - S0 OO oSS

7.4.8 2023 90/10 Incremental Reliability Projects .........awenen.




Attachment 4
Page 5 of 135

Southwest Power Pool, Inc. Table of Contents
7.5 EVALUATION OF N'TC-C PROJECTS oevcuuvreorersessrsssssesssssmsssssssassesansassssssssssassasssssosssssssessass sassansassssssssssssstonssostonsasssis eostestessasssesstassasstonsanes 66
7.5.1  TUCO tO NEW DAL 345 KV ..ttt sssssassb s s b bt b st st s sebs s bbb R bbbt st 66
7.5.2  Grassland to WOIfOrth 230 KV IINE wc ettt assens st seress st st sossss s st ssbans s ssasbas st sssesstasstass o 66
7.5.3  Tuco to AMOCO 10 HOBDS 345 KV N .t cessessssssssss esssssesssssssssssssss ssssssasssssssssossasssssssasssesssssesesn 66
7.6 GENERATION QUTLET AND LOAD FACILITY ASSESSMENT ..cvtucvuruereuessimssmssassasessssssssssssassssssassosetsssssssasssmsssastosssssmsssesssssesssassasasssasss 66
8 ECONOMIC ASSESSMENT .....ccciicemiiicrrsrinsesenersnessssssnsssnsnmsssssssnssssnessrsassnans 67
8.1 EVALUATION OF WEST TEXAS/NEW MEXICO RELIABILITY ALTERNATIVES covcureeeerescessssseesesssaressssseeessssssessssessssssessssssesssasesssassanas 67
8.2 ECONOMIC NEEDS ASSESSMENT we.vuuuvueesecesecseusreessessesseessessassesssesssessessessssssntsmsssssssssssessnsses s sasesssssssssssasssassessass sesassssssanssmssas ssssssassansaneen 71
PART III: DESIGNS & PORTFOLIOS ....ooreieecrinicseersiisssesnsssssssnesssnssssssnsans 72
9 FINALIZED PORTFOLIO....ccccorritemmincnenerssssnesrsssssnsssmssssss s nassssassusssssssssnsans 73
9.1 PROJECT SELECTION cotvutumeesreseeeserssessessessesesesssesssessesssssscsssesesssesssessatssessssssessacss asssasesssssesss cssesssessnt sessssossss s sesesnsssassane sessssssn sussssasssssnssases 73
9.1.1  Projects Excluded from the HPILS POTLIOII0 cirrmicemimsisesmisnessessssesssssss s ssssessssssssssssssssssssssssssssssssssssssssnns 73
9.2 FINALIZED PORTFOLIO PROJECTS v.ccveurermurearanearesnane.
9.3 STAGING CONSIDERATIONS ...covrreermrerstmersssrsessssesenees
9.4 HPILS PROJECTS RECOMMENDED FOR NTCS
9.5 MITIGATION PLANS «.ooeereerrseererrrssensecsmeessrssssssesssssees
9.6 COST ALLOCATION AND RATE IMPACTS OF HPILS PROJECTS. oo vieirieetnsceieecsesneseesesssessseecsssssssesseesssassss ssssssesssssscsss sessesnssessensases 83
10 BENEFIT METRIC AND 40-YEAR FINANCIAL ANALYSIS ......coeueen 86
10.1 BENEFITS REPORTED ON A PORTFOLIO BASIS........
10.2 AP C SAVINGS. e ritrersssectessmsiessssssissssssessssssssssssssssssssssssass sesssssssssssssastenssesssssssssassassesassssans
10.2.1 One-Year APC Savings.....cooueveennenne
10.2.2 Forty-Year Financial Analysis
10.2.3 Benefits of Reliability Projects......cou.
11 CONCLUSION.....oioetieerrsenrssssssssssns s snes ssssessssssssessn s ssssnsssssns sessmnssnssansanssnes
11.1 HPILS BY THE NUMBERS...ccovteeererenererenerernns
PART IV: APPENDICES .....ccoiiiiitiiinnncemrrnnssesrrsssccs s ssssssssssesssssssnnsssnssssnnsssnses
APPENDIX A: TRANSMISSION NEEDED FOR LOAD CONNECTION...... 94
APPENDIX B: 2014 ITPNT PROJECTS NEEDED FOR HPILS..........c.c.... 100
APPENDIX C: HPILS PROJECT LIST...c.ocicctrrrrrrrmresssnnssssssnssessssssssssesssnsenses 104
APPENDIX D: ZONAL CUSTOMER DEFINITION FOR APC
CALCULATION....cc oo cceeerrrsemsrrssssenesssssss s rnissansssssssansssessnsnssesssnmsssssssnnass e nannns s 132
APPENDIX E: ECONOMICS NEEDS ASSESSMENT ....cccoiiiimmmiinnisusmsnenenan. 133
APPENDIX F: NEW MEXICO SHALE PLAYS......cccneeensesssnsnssens 135

HPILS 5



Attachment 4

Page 6 of 135
List of Figures Southwest Power Pool, Inc.
List of Figures
Figure E.1: HPILS Portfolio Costs by Need Year ($ MIILONS) . rmrermcnmmssrmsssssmsssssmssssssssssssssssssssssssssissssssstsssssssssnsssssssasssssssnss 10
Figure 4.1: HPILS Load FOrecast PrODADIlITIES .. resmscscmssssmms s essssssssssssssssssessssssansssssssss seassssosssssasssssssssassssssssns 22
Figure 4.2: Location of Additional 2019 Renewable GENETatiON ... e s s ssssssessssasssssessssssesssons s ssasssses 24
Figure 4.3: Location of Additional 2024 Renewable GeNEration ... onsesssesseersssesessrssonessssssessossssssssssssesssecssssseens 25
Figure 5.1: Total Incremental Change from Base Load FOT@CASES ... rreerreacrecriecrsreens e arssssssessesmansssssesmrssssesssesssssssnessessasseess 26

Figure 5.2: 2015 Total Incremental Load Change by Area
Figure 5.3: 2018 Total Incremental Load Change by Area

Figure 5.4: 2023 Total Incremental Load Change by Area

Figure 5.5: 2023 50/50 Load Geographic LOCAtIONS .......vcuerreeseessssmssessssse e sssresssssssssses s
Figure 5.6: 2023 90/10 Load Geographic LOCAtIONS ... ssssrsssssnnes

Figure 5.7: Major Incremental Generation Additions..
Figure 5.8: Generation Geographic Locations............. .

Figure 7.1: West Texas/New Mexico - Cumulative Yoakum-Hobbs Projects

Figure 7.2: West Texas/New Mexico - Cumulative Tuco-Yoakum-Hobbs Solution.............
Figure 7.3: West Texas/New Mexico - Cumulative Tuco-Amoco-Hobbs Solution .............
Figure 7.4: Cumulative 2015, 2018, and 2023 Projects Identified in Texas Panhandle

Figure 7.5: Cumulative 2015, 2018, and 2023 Projects Identified in Kansas

Figure 7.6: Cumulative 2015 and 2018 Projects Identified in Nebraska ...
Figure 7.7: Cumulative 2015, 2018, and 2023 Projects Identified in Louisiana........e.....
Figure 7.8: Cumulative 2015, 2018, and 2023 Projects Identified in Oklahoma.............
Figure 9.1: Preferred West Texas/New Mexico Development ..o

Figure 9.2: HPILS Portfolio Costs by Need by Year ($ millions).......cccouuve....

Figure 9.3: Project NTC Costs by Need by Year and Location ($ millions) ...
Figure 9.4: HPILS Cost Allocation Forecast by SPP Pricing Zomne ...
Figure 9.5: Monthly Rate IMPact. ..t snsssssssassssssssssssssss s s sssssssssssssssssases
Figure 11.1: HPILS Portfolio Costs by Need Year ($ millions) ...ooeeonmeeeeesmeecemsnneeresnenneens

Figure 11.2: Incremental HPILS 90/10 Project Costs by Need Year ($ millions)........
Figure 11.3: Finalized HPILS Portfolio (100 kV and above) ....c.ommeemmreesmessessseens

HPILS



Attachment 4
Page 7 of 135

Southwest Power Pool, Inc. List of Tables

List of Tables

Table E.1: HPILS POTtfolio IMPACE ON STEP ...vveirerceeceeeenceeresseeeees e sssssesssssssssssssssssssssssssesssssssssssssssssssssssses sssssssssssssssssssnsssassssssessessssssssssstanes
Table E.Z: HPILS Portfolio Costs by Need Year ($ millions)

Table 2.1: 2013 2014 ITPNT Projects Needed in HPILS et eeeer et e RS as s e pa s

Table 4.1: Additional Renewable Generation for HPILS ECONOMIC ANALYSIS c..uuuurreeermeermsseesssecessssssseseeesssmsassesesssssessessssasssssssssesss 23
Table 5.1: Major HPILS Generation AQGILIONS .....c.wmmmimimisiresismmssssssssssssssssssssssssess sosssssssssssssssssssssssssssossssssssssassssasssassssamesssessssns 31
Table 5.2: TranSACTION SUIMIMATY ......ocermerermsmceresssresisssseeeessseeseessseseesssesessss sesssssssssssssssssss sressssassssssssssssss seesessssmessasssssssssessssssessaseessssssssssnssssss 33
Table 7.1: Reliability Projects Needed by 2015 for 50/50 LOAA FOTECAST.wcecrrrrreermmmrrresssmmssssssssmmmsesssssssmsssssssssssesssssassannsssessnnns 43
Table 7.2: Incremental Reliability Projects Needed by 2015 for 90/10 Load FOTECASE ...nreeureeeresmmmrrrmnesesssssseesessssssssssssnnns 44
Table 7.3: Reliability Projects Needed by 2018 for 50/50 Load Forecast..............

Table 7.4: Incremental Reliability Projects Needed by 2018 for 90/10 Load Forecast

Table 7.5: 2023 West Texas/New Mexico Developments......enesinseeinnees

Table 7.6: Reliability Projects Needed by 2023 for 50/50 Load FOrecast ... e

Table 7.7: Incremental Reliability Projects Needed by 2023 for 90/10 Load Forecast

Table 8.1: 2023 50/50 Incremental Reliability Portfolio APC Delta......o.vrceemmrsenscirsnennenns

Table 8.2: 2023 50/50 TYH Incremental Reliability Portfolio APC Delta, Zonal Breakdown .......cccueuveerenne. .69
Table 8.3: 2023 50/50 West Texas/New Mexico Reliability Alternatives APC Delta

Table 8.4: 2023 50/50 Inferred B/C Of TY ..o esssessesessssssessssssssssssssssassssssssssses

Table 9.1: Major Projects in the HPILS POrtfolio e ineesssssssssssssess

Table 9.2: New NTC (Excludes Projects for Load Connection) Projects in the HPILS POTtfolio cmsecesircecsssesseeeneens 82
Table 9.3: Highway Byway RAtEMaKING ... imssssss s isesssssesss s sssasssssssssss sasssssssssesssssssssssssssssssssssssssmssss e ssssnesssssmssssens 83
Table 10.1: One-Year APC Savings for SPP Resulting from TYH ($ MillioNS) .o eersesseeesssssssesssssmsssssssssssesssssseens 86
Table 10.2: Forty-Year Zonal APC Delta....cnrnnmernnsssinnnins

Table 10.3: Forty-Year State APC Delta..

Table 11.1: Final Reliability Projects 230 kV and above for TYH option in the HPILS POrtfolio ..o eeeseossseensenner 92
Table A.1: Transmission Needed fOr LOAd CONMECHION ... ruweuermreeeuessrseneeessssreneeeessssssssssssssssssssssnssssssssssssressssasssssssssssssssssssssssmssssssssanns 99
Table B.1: 2014 ITPNT Projects Needed fOr HPILS ... ncrnssssssnsssmssssassns e ssssessessssesmssssssssssssssssssssssssssssssssssssessssssssessssess 103
TADIE C.1: HPILS PrOJECT LISt .cuutureeeesiisecessssesseeeessssssesseessssssseesececessmsessssssssssassssssssssessesssssssssessssssnsesssssesssssssssssssssssssssssssosssssssasnesessessissssssses 131
Table D.1: ZoNal CUSTOMET D [ITIOM ouvmuicreerreereeseeessssseesssessseeeeeessssssssssssss s sssssssssssssssssssssssssssssssssssssssssnsesssssssssmsosssssssassssseeesnsesssssessessssoss 132
Table E.1: 2023 50 /50 Economic Needs [dentification .......c.oeceesisenssscnnenns et R AR s s e sae b eeensa e b et e 133
Table E.2: 2018 50/50 Economic Needs IAeNtifICATION cuuureieeeocieeeeeesesssssssssssssssssseisssesmesseesesereesoeseasesoseessosssessecesssssassesssssseesessens 134

HPILS 7



Attachment 4
Page 8 of 135

Executive Summary Southwest Power Pool, Inc.

Executive Summary

Southwest Power Pool’s High Priority Incremental Load Study (HPILS) evaluated transmission needs
resulting from significant incremental load growth expectations in certain parts of SPP. In April 2013,
the SPP Board of Directors directed this study be performed in response to concerns about oil and gas
shale play developments, and other future load additions in the region that had not been accounted for in
previous planning efforts or in models being used in planning efforts underway at the time. By directing
this out-of-cycle study, the Board recognized the need to cost-effectively address system needs in a
timely manner that could not otherwise be accomplished by waiting upon completion of SPP’s next
scheduled planning efforts that would incorporate these load growth assumptions.

HPILS was conducted in accordance with the high priority study provisions outlined in the SPP Open
Access Transmission Tariff (OATT) and the HPILS scope document approved by the Transmission
Working Group (TWG) and the Markets and Operations Policy Committee (MOPC) in June and July,
2013, respectively. In accordance with the HPILS scope, a cost effective transmission plan was
developed to address reliability needs over a 10-year period under updated load growth and
corresponding generation expansion assumptions. The HPILS also reevaluated three projects]
previously approved in the 2012 Integrated Transmission Plan 10-Year Assessment (ITP10) for which
Notifications to Construct with Conditions (NTC-Cs) had been suspended by the Board in April 2013,
pending further evaluation. The study included an evaluation of project costs and economic benefits
under selected scenarios and sensitivities. HPILS included the economic analysis of the total portfolio
as well as the incremental benefit of the suspended NTC-C for the Tuco-Amoco-Hobbs or equivalent
solutions.

This report documents the HPILS findings and recommendations from analyses that concluded in March
2014.

Notifications to Construct (NTCs)? are recommended for those new transmission expansion projects
identified by the HPILS as needed within the next three years, i.e., 2015-2017, and for those projects
requiring a financial commitment, based on need dates and lead times, prior to earliest issuance of NTCs
from the next ITP assessments, currently estimated to be August 2015. The NTC projects do not include
direct assignment or radial facilities.

The total cost® of the projects for which new NTCs are recommended is estimated to be $573 M
(million). Regarding the three NTC-Cs that were re-evaluated as part of this study, it was determined
that the Tuco — New Deal 345 kV and Grassland — Wolfforth 230 kV projects were no longer needed.
As a result, the associated NTC-Cs should be withdrawn, which removes $114 M from the SPP
Transmission Expansion Plan (STEP).

! The three projects with N'TC-Cs that were suspended pending further evaluation included the 1) Tuco-Amoco-Hobbs 345 kV, 2) Tuco-
New Deal 345 kV, and 3) Grassland-Wolfforth 230 kV projects.

2 The term NTC will be used generically throughout this report although. for some of the recommended projects, NTC-Cs would be issued
pursuant to Business Practice 7060.

* Unless otherwise specified, all costs are Engineering and Construction costs in 2014 dollars.

8 HPILS



Attachment 4
Page 9 of 135



Attachment 4
Page 10 of 135



Attachment 4
Page 11 of 135

Southwest Power Pool, Inc. Executive Summary

Finally, it may be prudent to consider flexibility in acquiring ROW for certain corridors given the
ultimate long-term needs for this area. It is important to note that the HPILS growth areas in Southeast
New Mexico have the highest solar potential in the Eastern Interconnection. As a result, SPP needs to
consider the implications of rightsizing all enabling transmission infrastructure in this region.
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1 Introduction

1.1 Study Objective

This report summarizes the High Priority Incremental Looad Study (HPILS) that was undertaken to
develop a transmission plan to address the needs associated with projected oil and gas development
loads in SPP, along with. y other load additions expected in the footprint. The assessment identified a
robust and flexible transmission plan that is capable of reliably and economically providing
deliverability of energy to the SPP market.

1.2 How to Read This Report

1.2.1 Report Sections
This report is divided into multiple sections, grouped into four main parts.

e Part [ addresses the concepts behind this study’s approach, key procedural steps in development
of the analysis, and overarching assumptions used in the study.

e Part Il demonstrates the findings of the study, empirical results, and conclusions.

e Part [l addresses the portfolio specific results, describes the projects that merit consideration,
and contains the recommendation of the Task Force, expected benefits, and costs.

e Part IV contains detailed data and holds the report’s appendix material.

1.2.2 SPP Footprint

Within this study, any reference to the SPP footprint refers to the Regional Transmission Organization
(RTO) Balancing Authorities and Transmission Owners (TOs)” representing members of the SPP
organization unless otherwise noted. Energy markets were similarly modeled for other RTOs in the
Eastern Interconnection. Notably, AECI and Entergy operated as stand-alone entities in order to reflect
their current operating characteristics and commitments.

1.2.3 Supporting Documents
The development of this study was guided by the supporting documents noted below. These living
documents provide structure for this assessment:

e High Priority Incremental Load Study scope of work®
e SPP Metrics Task Force Report
All referenced reports and documents contained in this report are available or
1.2.4 Confidentiality and Open Access
Proprietary information is frequently exchanged between SPP and its stakeholders in the course of any
study, and was extensively used during the HPILS process. This report does not contain confidential

marketing data, pricing information, marketing strategies, or other data considered not acceptable for
release into the public doi .in. This report does disclose planning and operational matters, including the

* http://www.spp.org/publications/201 3%20HPILSTF%20Scope%20Final%20TWG%20&%20ESW G.pdf
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5.2.2 Total Load Change by Area
The total load changes from the base 2015, 2018, and 2023 study models to the HPILS 2015, 2018, and

2023 50/50 and 90/10 study models for each planning area are shown in Figure 5.2 through Figure 5.4.

2015 Summer Total Load Change by Area
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Figure 5.2: 2015 Total Incremental Load Change by Area
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PART II: STUDY FINDINGS
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7 Reliability Assessment

The findings of the reliability assessment are presented here. It includes thermal limit overloads and
voltage limit violations that drove the need for each of the projects in the HPILS Portfolio. These
observations and suggested mitigations form the basis of the final portfolio.

The projects in the portfolio were studied through an iterative process to reduce the scale of the
transmission development. The assessment utilized a diverse array of power system and economic
analysis tools to evaluate the need for 100 kV and above facility projects that satisfies the reliability
needs.

The timing of the reinforcements identified in each of the 2015, 2018, and 2023 study years was
determined through an iterative process that included numerous combinations of developments required
to meet the reliability needs under system intact and N-1 contingency conditions. Several iterations of
the analyses were performed to reduce the scale of the transmission development and determine the
most cost effective solution.

The projects were developed through an evaluation of alternative solutions and systematic review and
input from the stakeholders. The projects resulting from this rigorous process are summarized in the
following sections.

7.1 System Needs

Reliability needs were identified to satisfy the NERC Reliability Standards, SPP Reliability Criteria and
local planning criteria for system intact and N-1 contingency conditions. Individual projects were
targeted to meet the various reliability needs outlined in the sections that follow. The needs identified
for the SPP footprint fell into these six states: Kansas, Louisiana, Nebraska, New Mexico, Oklahoma,
and Texas.

The following section provides the findings of the reliability assessment. The projects required for the
2015, 2018, and 2023 study years and the 50/50 and 90/10 load forecasts for each year are presented in
the following sections.

7.2 2015 Reliability Assessment

The following describes the major'' projects driven by reliability needs identified in the 2015
assessment by geographical area. Note that only major upgrades needed for the 50/50 load forecast are
discussed specifically, but a full list of projects is provided in Table 7.1.

7.2.1 West Texas/New Mexico

Due to the load growth in the New Mexico area, several issues were identified. Because rapid load
growth is expected but 345kV sources cannot be provided in the near future, some project would need to
be designed for 345 kV bl operated at 230 kV projects initially. Building to 345 kV design provides
additional capacity that will be needed as the load in the area continues to grow.

100 kV and above, excludes terminal upgrades and capacitor banks
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Potash Junction to Road Runner 230 kV Line and Road Runner 230/115 kV Transformer

This new Potash Junction to Road Runner 230 kV line and Road Runner 230/115 kV transformer
addressed 115 kV voltage issues observed around Potash Junction due to the outage of Potash Junction
to Intrepid West Tap 115 kV line. The Potash Junction to Road Runner line will initially be operated at
230 kV but should be designed for future 345 kV operation.

South Loving 115 kV line and Substation

The 69 kV load located at South Loving was moved to this new 115 kV substation located between Hopi
and North Loving. The load conversion addressed the overloads of the Carlsbad 115/69 kV
transformers. The outage of one 115/69 kV transformer caused the other transformer to become
overloaded.

Andrews to National Enrichment Facility (NEF) 115 kV line and Andrews 230/115 kV
Transformer

This new 115 kV line from Andrews to NEF and the Andrews 230/115 kV transformer addressed
overloads of the 115 kV path from Monument Tap to Byrd continuing towards S Jal due to the outage of
Hobbs West Switching Station to Drinkard Tap 115 kV line.

Mustang to Shell CO2 115 kV Line

This new Mustang to Shell CO2 115 kV line addressed the overloads observed on the parallel Denver to
Mustang 115 kV lines. The outage of one of the Denver to Mustang 115 kV line caused the other
Denver to Mustang line to become overloaded.

7.2.2 Oklahoma
Several issues were identified for this area, including the area west of Oklahoma City and the
transmission network north of Oklahoma close to the Kansas border.

Darlington — Roman Nose 138 kV line and Jenson Substation Upgrade

This new Darlington to Roman Nose 138 kV line provided an additional source into the area and
alleviated the overload observed on the Elk City to Clinton 138 kV line. The new load at the future
Darlington substation will be served off the existing 138 kV line between Hinton and Can Gas. Upon
the outage of the Can Gas to Jenson 138 kV line the western 138 kV feed from Elk City to Clinton
overloaded. The Jenson s )station CT upgrade is required to remove the limitation of the Jenson 138
kV line towards Can Gas which ultimately serves the new Darlington Road load. The outage of the
Weatherford 138 kV lines to Hydro or Sickle caused the loading on the line to exceed the CT limit at the
Jenson substation. Increasing the CT limit at that substation will alleviate the loading violation.

Table 7.1 shows the list of projects identified for the 2015 50/50 load forecast.
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Kiowa 345 kV Substation, Kiowa — Hobbs 345 kV line and Hobbs 345/230 kV transformer

The 345/230 kV transformer at Hobbs and Kiowa to Hobbs 345 kV line are needed to facilitate the
transfer of generation located around Hobbs to support the load growth located in New Mexico and
around the existing Potash Junction due to extreme low voltage conditions under both normal and
contingency events The new Kiowa 345 kV substation is needed because of the limited space in the
existing Potash Junction substation.

Hereford 115/69 kV transformer

Hereford 115/69 kV transformers 1 and 2 need to be upgraded to a rating of 84 MVA in order to support
the load growth. The outage of either transformer resulted in the other transformer becoming
overloaded.

Hale County to Tuco 115 kV line Reconductor

This line was overloaded due to the outage of Swisher to Tuco 230 kV line. This project addressed the
overload by reconductoring the line.

7.3.2 Kansas
The following major incremental projects were identified in Kansas for the 2018 study years.

Clark Tap — Ashland — Coldwater Tap 115 kV line

This new line addressed voltage issues observed between Shooting Star Tap and Medicine Lodge 115
kV due to the loss of the 138 kV source from Medicine Lodge to Flat Ridge.

Anthony — Harper 138 kV line

This new line addressed voltage issues observed at Milan due to the outage of the Clearwater to Milan
Tap 138 kV line.

7.3.3 Nebraska
The following major projects were identified in Nebraska for the 2018 study years.

Thedford 345/115 kV Transformer

This new 345/115 kV transformer addressed overloads on the 115 kV line from St. Francis to Mission
due to the outage of O’Neil to Emmet Tap 115 kV line. The new Thedford 345/115 kV transformer also
addressed numerous 115 kV voltage violations following the outage of either Maxwell — Stapleton 115
kV or O’Neill — Spencer 115 kV.

HPILS 45



Attachment 4
Page 46 of 135

7 Reliability Assessment Southwest Power Pool, Inc.

7.3.4 Oklahoma
The following major projects were identified in Oklahoma for the 2018 study years.

Cherokee Junction Tap 138/69 kV Development

This project addressed the overload on Carmen to Eagle Chief 69 kV line and Alva to Cherokee 69 kV
line. This development also addressed the voltage issues near Cherokee and Hazelton 69 kV. The
development includes the addition of a 138/69 kV transformer at Carmen and at Cherokee Junction Tap.
The 69 kV line from Cherokee Junction to Carmen will be torn down and a new 138 kV line from
Cherokee Junction Tap to Carmen would be built as part of this development.

Elk City 138/69 kV Transformer

The loss of the Elk City 138/69 kV transformer caused voltage issues on the 69 kV system between Elk
City and Russell. The addition of a second 138/69 kV transformer at Elk City addressed this voltage
issue.

Warwick Tap — SW Station — Linwood — Knipe 138 kV line

This new line addressed voltage issues observed in the Cushing area near the future Arco and Seaways
load.

Fort Supply — Bufbear — Buffalo 69 kV to 138 kV Conversion

Due to the projected load growth around Winchester, the Fort Supply to Bufbear to Buffalo 69 kV lines
were converted to 138 kV ) address the voltage collapse due to loss of one of the 69 kV sources to
Alva. The development includes the addition of a 138/69 kV transformer at Buffalo, a 12 MVAr
capacitor bank at Winchester 69 kV, and rebuilding the 69 kV lines from Fort Supply to Bufbear to
Buffalo with 138 kV conductors. Table 7.3 shows the list of projects identified for the 2018 50/50 load
forecast including projects needed by 2016 and 2017.
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8.2 Economic Needs Assessment

For further information and discussion on the economic needs assessment performed as part of the
study, please refer to Appendix E.
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PART III: DESIGNS & PORTFOLIOS
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PART IV: APPENDICES
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Appendix A: Transmission Needed for Load Connection
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Appendix B: 2014 ITPNT Projects Needed for HPILS
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