2013 State of the Market

19 May 2014

SPP Market Monitoring Unit

Z)SPP Southwest

0-0-0
0-0-0-0-0-0 S




Table of Contents

DTt =] 1 4= PP OO PRSP PPPP PP 7
EXECULIVE SUIMIMIAIY.....ci it eiee ettt e e ettt ettt e eeen s e e s e ettt e e e e e e e e e e e emmns 8
A. LU O A o R o =T < PSPPSR 8
B. Overview Of the SPP FOOIPINL . ......ouiiiiiiiiiiiiei e mmee e 8
C. EIS Market PerfOrmManCe........c..uuuiiiiiiiiiiiieeeiiiiii ettt eeer et e e e e e e e e e e e rmmne e e 8
D. ENEIQY DEIIVEIY... .ottt e e et as 10
B CONBUSIONS. ...ttt ettt e e e eenr et e e e e e e e e e e e 11
Overview of SPP Market FOOTPINT .........ooiiiiiiiiiiieeie e 12
A. Brief OVEIVIEW OF SPR..... ..ot e e 12
ST e o Tor= i o] o OO PO P PP PPPRPRTP 13
SPP MEMDEISNIDL.....oiiiiiiiiieie e eeee e ———— e e e e e e e e e e e e e e e e e aaeesaaas 14
SPP BalanCing AULNOKILIES.........ccoo i mmmr e e e e e e e e e e e e e e e as 15
2 O o = ol | Y ST d PP PPPPPRRSRRNS 16
1aS ez 11 =To [@F=T o To Vol | Y ST POPTP PP PPP PP TP PPP 16
RESOUICE IMAIGIN. ...ttt e et e e e e e e s smmme e e e s e bbb e e et e e e e e e s nmnes 16
Capacity ADditioNS iN 2013 ... ... emme e e e e e e e e e s ammne e 17
(O T o L= (o1 Y o) Vo = TP PP PPRPPP R SPPPPRRI 19
C. Electricity Demand and Energy in SPR............ooi e 20
SYStEmM PEAK DEMAN. .......coviiiiiiiiiiiiiieee e eeee e mmme e e e e e e e e e e eeeeeeeeeees 20
Market Participant Demand and Energy for Load...............ooo i ieeiiiieiieeeee e 21
SPP System Demand and ENEIGY..........ooooiiiiiiii e e e e e eeee s 22
L OB DUFALION CUNVE.......eiiiiiiiiiit et ieeet ettt rme et e e e e e e e e e s b semmme e s e e e e e anbeeeeeans 24
Heatingand Cooling Degree DayS.........cooviiiiiiiii e e s e s e e s emmme e e e e e e e e e eeeeesraeessaerrenee e as 24
D. Electricity SUPPIY IN SPPR........ooiiie et eeeet e e nnne e 27
GeNeration DY FUEI TYPE. ..ottt e et e e emmr e e e e e e e nanneees 27
Generation 0N the IMAIGINL.........uiii i eee e e e e e e e e e e e e e nassbnn e e e e aeeeeas 28
SUuppy SEACK At PEAK HOUL......coi ittt eemr e e e e e e 29
IMPIEA HEAL RATE......cii ittt e e e et s eeer e e e e e e e e e s e nabe e e e e e e ean 30
Generation INtEIrCONNECTION..........uuuiiiiiiii ettt e e e rmee e e e e e e e e e s rmmne e e e e nneeees 30
E. Growing Impact of Wind 0N SPP SYSTEM........uuiiiiiiiiiiiiiieeeiiiiiiieeeeee e 33
Wind Capacity and GENEIAtIQN...........ooviiiiiiieeeieeeieee e eeeeeeeeeeeeeeeeeneennneeeeeeeens 33
Wind IMPact 0N the SYSTEIM........ et rrrr e e e e e e e e e e e e e e e e e e e e e e eeeeeeneennnennnes 36

LAY T To I T a1 (=T o =1 £ o 37



Southwest Power Pool, Inc.

Il. EIS Market PerfOrManCe...........uuiiiiiiiiiiie et ee s 39
A. EIS MArKet OVEIVIEW. .....cciiiiiiiiii it emee e e e e e e e e e s aeerne e eee e 39
B. Market Sales and PUIChaSsES..........ooooiiiiiiiiii e 39
C. MAIKEE PrICES. .. ciiiiiiiiieeee et e ettt e s rmm et e e e e et e s et e e e n e e e e e e 41

Regional Price COMPAIISON...........coiiiiiiiiiiiieeeieie e ee s ee e e e e e e e e e e e s e ee e eeseaeaeeseeeebrrnnnraaeeaaeeaaeeas 41
Electric and Natural Gas Price CompariSON.............ccooeiiriiceciiniviiiiimmme e e e e eeeeeene 3
PrICE DUIALION CUIMVE ... .eiiiiiiiiiie ettt rme et e e s ekt e e e s asb e e emme st r e e e s anbneeeeaa 44
Market Participant Price COMPANISONS...........cuuviiiiiiiiieeeiiiiee s eee e e e e e e e e e e e e e s areeeeeesaaessessresereensaees 45
PrICE VOIALHITY .....coiiiiie et rmmne s nee e e e e e e eneen . AO
2013 PriCe CONTOUN MB.....cceiiiiiiiiiiiee et eeeee ettt e e e e s et s smee e e e e e e e e s s e e e e e e emmmr e e e e e e e e e nnnnneees 48
D. Revenue Neutrality UPIfl..........ooooiiiiii e e 50
RINU RESUIES ...t ettt eeet et e e e e e e e eennms et e et e e e e e e e e bbb e e e e enenn e e e s 52
ATIN PIICE. ..ottt ettt e e e e e s ammme e e e s r et e e e e e e e e 53
E. REVENUE AQEQUACY. ... .uuuiiiiiiiiiiiii it ieeeiittt ettt ettt e e e e e e e e ammt et e e e e e e e e e e e e e e e e s s mnne e e e e s e 54
IMPOITS & EXPOITS. .. iiiiiiiiii et eemmr ettt rree e e e e e e e e e e e e et e e e s mmmra e e e esannaeees 56
Market PartiCIPation............cooiiiiiiiiiiieeee e e e e e e e e mmna e as 58
DiSPatCNabIe RENGE. ... ..ceiiiiiiiiii et et e s ener e e e e e e e e e ee s 58
REMP RALES ...ttt nrrr e e e e e e e e e e e e eeeeeeeaeeeeenanrrnnnnes 60
RAMP NG CAPACITY.....eeeeeeiieeeeiiiitteee ettt e e e e e rens e e e e e e e e e e e e bbb e s ener s e et e e e e e e e e e annnnenneees 61
Resource Blization DY STATUS..........uueiiiiiiiiiierer e eeanb e 61
H. Market CoOmpetitivENESS ASSESSIMENL........uuuiuiiiiiiiiiieaeitiriieeeereereeeeeeeeeseeereeeeeeaaaeeaaeeesd 63
HerfindahtHirschman Index for Market Participant Capacity.............ceevvveviviceeeieiiieeieeeeeeeeenn, 63
HerfindahtHirschman Index for Uncommitted Capacity.........cccceeeieiiiiiicccriieeiieeeeeeceeevvveevvveens 64
Wholesale Uncommitted Capacily.........ccoooeiiiiiiiii e reer e e e e e e e e e e e e e e e e e e e eeeeseneeranes 65
I. Market Power Monitoring and Mitigation............cccoeeeiieeiiieeeiiiie e eeeeeeeeeeeeeveeee e 66
ECONOMIC WItNNOIAING. .....eveieiieieeei e eei e e reens e e e e e e e e 66
PhySiCal WItNNOIAING. ...t eee et e e e e e e enas bbb e e e e e e e e e e e 68
UNECONONT PrOUUCTION. .....coiiiiiiiiiiiiiie ettt et e e e et e e e s s e e e e e e nrnnneead 69
BENAVION STUTIES ...ttt e e e e e s smmme e s et e e e e e e e e s amnes 69
J. Production Benefit ESHMALES. .........uuuiiiiiiiiiiiieeeiiiiiii e eees 69

[I. ENEIGY DIIVEIY. ..o ettt e e e ettt e e e e e e et b mmmr et e e e e e e et e aaaans 71

AL TranSNiSSION SYSTEML....cciiiiiiiiiiiiiii it eee s bbb e e e e enenssebbbeeeees 71
Transmission System CharaCteriSHLS . .......uuuuiiiiiieii et rmmee e e e neeas 71
INter-grid CONNECLION POINTS........uuiiiiiiiiiiiiiieeerie e eee e e e e e e s nsbsannnnssnnneeeeees ] 2

SPP 2013 State of the Market Report 2



Southwest Power Pool, Inc.

B. TranSMISSION SEIVICE......uuuiiiiiiiiiiiiiiiiieeetee ettt et e et e e e e e e e e e s st e e e e e e e e e e e s e s s e s ss s nnee s e e e s e aaans 73
TranSmMIiSSION OWNEN REVENUE.........coiiiiiiiiiiiiieeeteeteee e e e e e s st eaeese e e e e e e e s s assbbbeeeeeeseneeeeaaeeeas 74
Transmission Service Request APProval RALE..............uuiiiiiii e ceeeens 75
Transmission Service REQUAAIIUME...........u it ee e e e e e e aaaeeeaeaan 76

(O I =T 1] 1 ESTSY (o g @] T TS 1 o 77
Transmission Congestion Market IMPACL...........uiiiii i 77
Flowgate Congestion DY TiME........ou e 78
Breached and Binding FIOWGALES........ccoiiiiiiiiii e 79
Constrained Flowgates by SNadOW PrICE..........ccoiiiiiiiimmeiiii e resi e 81

D. TranSmMISSION OULAGES .......cceeieeiiieiee e et e e e e e e e e s enernseeeeees 86
TransmMiSSION OULAGE DAYS........covviiiiiiiiiieteees it ettt et e et e e e e e e e eeeeta bbb nn—eaeeaaeeeaeeees 86

E. TransmisSion INVESIMENT.........ccoiiiiiiiiiiiieeeiiibe et e e e e e e e e e e e e e e e s smmeeaeeas 87

V. Market DEVEIOPMENTS ....ciiiiiiiii et e e bbbt e s ennnse bbb e e ee e e e 88

A. Natural Gas DeVvelOPMENL........coooiiiiiieeer bbb eeeeas e e e e e e e e e e e e s ememee e 38

B. SPP SEAMS ISSUE......coiiiieiiiie e e e e e e s e e e nnrn s 89

C. Access to Market INfOrMation..........cooeeiiiiiiiii oo ee e e e e e e eas 90

E. Integrated Marketplace DesSigiPNase LL...........uuveiiiiiiiiiiiieeeii e 90

V. 2013 CoNncCluSioNS and CONCEIMIS.........ceeeeeeririuiniiimmeeeeeererennnaaeeeeeesemsssssnnaasseaeeeeeeeeeeeeemnnns 92
DefiNitioNS Of SEIECT TOIMS ... it r s e e e e e e e e e e emnnsnn e e s e e e e eeaeeeanas 95
(70T 00 p 0T 0 I AN o £0] 0 /1 11 PSPPI 96

SPP 2013 State of the Market Report 3



Southwest Power Pool, Inc.

List of Figures

Figure 1.1 ISO RTO Operating REGIONS........uuu it eeatee et e e e e immne e eineeennneees 13
Figure 1.2 Members as of DecemlieB1, 2013..........cccooiiiiiiiiiiiiieiee e 14
Figure 1.3 Map of SPP Balancing AULNOITIES...........uuiiiiiiiiiiiii e 15
Figure 1.4 Installed Generation Capacity by Balancing Authority for 2013..........ccccoooeiieiiiiiiieeennnn. 16
Figure 1.5 Resource Margin by Year for 2008 2013........cooiiiiiiiiiiiiiiiiiiree e eeee e 17
Figure 1.6 Capacity Additions by Fuel Type Dr 2013.........oooeiiiiiiiiiie e eeeere s 17
Figure 1.7 Capacity AdditioNS Detail ..........ccooiiiieiiiiiiiiiieeei e s 18
Figure 1.8 Capacity DY AQE Of RESOUICE..........uuiiiiiiiiiiiii ettt mmee e 19
Figure 1.9 Monthly Peak Electric Energy Demand for 20111 2013............coooviiiiiiiiiiiiemmneeeeeeeeeeeiienns 20
Figure 1.10 Market Participant ENErgy USAQE........cuuiiiiiiiiiiiiiiiiice e e e 21
Figure .11 Monthly System Energy Consumption for 2011 2013.............oooviiiiiiiiiiiimre e 22
Figure 1.12 Daily Minimum and Maximum Electric Energy Demand..............cccuvviiiiiiiieesiiineenenen. 23
Figure 1.13 Electric Load Duration Curve for 20117 2013...........uuuiiiiiiiiiiiiieieeeieiieeeeeeere e eeeeeee e e e e 24
Figure 1.14 Monthly Heating Degree Days and Cooling Degree Days..........ccccceeeeeeieeceecvvvnnnnennn. 25
Figure 1.15 Yearly Degree Days and Loads Compared with a Normal Year............cccccoevviiiiiieennn. 26
Figure 1.16 Percent Generation by FUEl TYPQ....ccco oo 27
Figure 1.17 Generation 0N the IMaIGIN...........ueiiiiiiiiie e eeee bbb eeeenae 28
Figure 1.18 Supply Curve by Fuel during the 2013 Peak HOUL................ouvviiiiiiiceeeceee e 29
Figure 1.19 IMplied HEAt RATE..........uuiiiiiiiiiiiiii ittt nnee e 30
Figure 1.20 Generation Interconnection Requests by Category (MW)..........ccvvviiviiiiiiiiieannneeeeeeenn. 31
Figure .21 Generation Interconnection Requests by Fuel Type (MW)..........iieieiiieiiecceeeiceen, 32
Figure 1.22 US WINd SPEEA Ma........oeiiiiiiiiiiee et eeeeae e 33
Figure .23 Wind Capacity and GeNEratiON.........cccceieeeeiiiiiiiiieeee e e mmme e 34
Figure 1.24 Wind Capacity Factor Compared to Load Percentiles 200D 2013...............cccvvvvvvvennen. 35
Figure 1.25 Wind Generation as a Percent of Load............cooooiiiiiiiiiiceeiii e 36
Figure 1.26 Duration Curve by Interval - Wind as a Percent of Load..............ccccceeiiiiemmniiiinnecene 37
Figure 1.1 Electricity Sales in the EISMarket by Month for 20127 2013...........coooiiiiiiiiiiinenn s 40
Figure 11.2 Electricity Purchases in the EIS Market by Month for 20127 2013..........c.ccoviiiiiiiiiiiieas 40

SPP 2013 State of the Market Report 4



Southwest Power Pool, Inc.

Figure 1.3 Regional Monthly and Yearly PriceS COMPAriSON........uuiiiiiiieeeeeeiiiieeeiiieeeeeeeeeeeeeeeeeennnns 41
Figure 11.4 Regional Electricity Price Volatility Comparison for 200971 2013............cevvvvvvvvviiieee 42
Figure 1.5 Comparison of Average Monthly SPP Prices and Panhandle Natural Gas Prices....... 43
Figure 11.6 Annual Price Duration Curve i 2011 through 2013............ccoiiiiiiiiiiieeee e 44
Figure 1.7 Average Annual Price by Market Participant ...........ccccceeeiiiieeeiiiceciciiiieeeeeeeeeeeeeeeeeviieen . 45
Figure 11.8 Annual Price Volatility by Market PartiCipant .............cc.eueeeiiiiiiiieeeiiiiiiieeeeeeeee e e e 46
Figure 1.9 Percent of Repriced Hours and Dollar IMpact.............cccoovviiiiiiiiiieen e a7
Figure 11.10 Price Contour Map for 2012........cccoeiiiiieieeieeeeeeeeee et e e en 48
Figure 11.11 Price Contour Map for 2013..........cooiiiiiiiiiieeieeei e e emer e e e e e e e e e e e e e e e e e e e e e e 49
Figure 11.12 Components of RNU by Month for 2012 and 2013..........cccoooeeeiiiiiiiieeei e, 52
Figure 11.13 All -In Price by Month for 2012 and 2013..........cooooiiiiiiiiiie e 53
Figure 11.14 Key Assumptions in Revenue Adequacy Formulation................ccccceeiiiiceeeenvvnnnnnnnnnnn. 54
Figure 11.15 Revenue AdeqUACY RESUILS..........uiiiiiiiiiiiii e e 55
Figure 11.16 Revenue Adequacy Results for Select MarkeéRarticipants..............ccccevvvevvviiieeneeeeeenn. 55
Figure 11.17 Net Import and Export Interval Percentage.............ccoeeeviiviiiiiieeene e 56
Figure 11.18 Imports and EXports Trend for 2013..........ooiiiiiiiieie e 57
Figure 11.19 Daily Average NSI for 2013 ........cooiiiiiiiiiiimmr e e e e e e e e e e eeaaan 58
Figure 11.20 Dispatchable Range of Available RESOUICES.............cuviiiiiiiiiieeniiieeeeeee e 59
Figure 11.21 Ramp DefiCienCy INtEIVAIS..........uuiiiiii e eeeeeeeeee e e 60
Figure 11.22 Ramp and Average OnliNg CapaCity.........cuuuuiiiiiiiiiiiiiieaeieee e eeee e 61
Figure 11.23 Generation DY StatUS TYP.....uuuui i ittt mmee e eeed 62
Figure 11.24 HHI Market Participant Capacity ...........ccooiiiiiiiiiiiiiiieee e eee et 63
Figure 11.25 HHI UNcommitted CapacCity ..........ccoouuuuiiiiiiiiiieeeiiiiiieieeeee e e e e e e s eseeeeereeeeeeaeeeeeeeeaaennnd 64
Figure 11.26 Uncommitted Capacity Market Shares 2013.............cciiiiiiiiiiicceccieee e eeeeeeeeen 65
Figure 11.27 Effect of SPP Offer Caps in 20171 2013.......ciiiiiiiiiiiiieiee e meee e 67
Figure 11.28 Generation Outages Rate DY StatUS.............oiiiiiiiiiiiiicceiiii e 68
Figure 11.29 Production Benefits fOr 2013 .........uuuiiiiiiiiiiiiiii ettt e e 70
Figure 111.1 Major Transmission System Elements in the SPP Regian..........cccccccceeviiiiiiacnnnnn 1
Figure 111.2 DC Tie Transmission Capability ............cooeiiiiiiiiiiicceer e d 2
Figure 111.3 Annual Transmission OWNEr REVENUE............cvviiiiiiiiiiiiiieeeeeeeeeee e essseeee e d

SPP 2013 State of the Market Report 5



Southwest Power Pool, Inc.

Figure [11.4 SPP Transmission Availability ..o 75
Figure 111.5 Transmission Service RequeSES VOIUME...........cccuuiiiiiiiiieeeiiieiie e eeee e 76
Figure I11.6 Congestion Revenue & System Redispatch Payment.............ccccoevviiveee v ceeeeciviinnnes 77
Figure 111.7 Percent Congestion DY TiMe STalS............cuviiiiiiiiiiiiiieeeeeee e 78
Figure 1.8 Percent of Intervals with Breached Flowgates..............ccccovvvviiiiiieer i, 79
Figure 111.9 Percent of Intervals with Binding FIOWQALES..............ouviiiiiiiiiiiieeeiieeeeee e 80
Figure 111.10 Principal Congested FIowgates DY Ar€a............coovvviiiiiiiiiiemmieeeeeeeeeieiiies e smmeeenneees 82
Figure [11.11 Total Curtailments DY Y AT .........uuuuuiiiiiiii i e et teees e e e e e e e e e e e eeeeeeaennnnes 84
Figure 111.12 Firm Curtailments DY YEAI ........ccoiiiiiiiiiie e e e e e e 85
Figure I11.13 Total Transmission Outage Days for 2012 and 2013.........cccccooeeeeeiiiiieeeiiiiee e, 36

SPP 2013 State of the Market Report 6



Southwest Power Pool, Inc.

Di scl ai mer

The data and analysis in this report are provided for informational purposes only and shall not be
considered or relied upon as market advice or market settlementAtlasmalysis and opinions
contained in this report aselely those of the SPP Market Monitoring Unit (MMU), the independent
mar ket monitor for Sout hwest Power Pool , l nc
representations or warranties of any kind, express or implied, with respect to the accuracy or
adequacy ofthe information contained herein. The MMU and SPP shall have no liability to
recipients of this information or third parties for the consequences that may arise from errors or
discrepancies in this information, for recipigns third partieéreliance ypon such information, or
for any claim, loss or damage of any kind or nature whatsoever arising out of or in connection with:
(1 the deficiency or inadequacy of this information for any purpose, whether or
not known or disclosed to the authors
(i) any error odiscrepancy in this information
(i) the use of this information
(iv)  any loss of business or other consequential loss or damage whether or not
resulting from any of the foregoing
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Executive Summary

A Pur pose

The Market Monitoring Unit (MMU) is the independentrket monitor for the Southwest Power
Pool (SPP) Regional Transmission Organization (RTO) and is responsible for providing an annual
report of electricity market conditions to the SPP Board of Directors, the Federal Energy Regulatory
Commission (FERC), thBPP Regional State Committee, and other interested stakeholders. FERC
requiresState of the Market Reporiom all RTO and Independent System Operator MMUSs. This
report fulfills that obligation.

B . Overview of the SPP Footprint

SPP Energy Imbalance Sare (EIS) Market added two new Market Participants in 2013. Capacity
increased 4.6% to 74,390 MW and reserve margin atak/%.A reserve margin of this size has
positive implications for both reliability and for mitigation of the potential exercise diehaower.
Capacityadditions during 2013 totaled 1,791 MW with the majority in the forranséll gas plants
that were previously behind the mesednewwind farms

Demand for electricity was slightly higher 2013thanthe previous yeaalthoughthe summer peak

load was lower. Market system coincident peak load in 2013 was 45,256 MW occurring on August
30, approximately 4% lower than the peak load in 20t# SPP load factor iR013was 58.2%up

from 55.2% in the previous year. According to the theranalysissummertemperature pattesnn

2013 werecloseto normal andwinter patters were colder than normalThis is in contrast to the
summer temperatures in 2011 and 201 were significantly above normal.

During 2013,the majority of theSPPenergy production continued to come from efir@d plants
Gas power plant production decreased from 262012to 20%in 2013of the totalsystemenergy
production due to the higher gas pridesver summer peak loaghdincrease wind generation

Wind generation increased substantially in 2013, from 8% of the total generatidioubl1%.
October 10, 2013 saw a record generation from wind capacity of 6,467 MAxd energy as a
percent of load reached a maximum of 33.4% on April 6, up from 27.3%1iR. Becausenind
generation is three times more volatile than Jeddd generatiorof this magnitudénas a significant
impact ontransmission congestionanagement

C. EI'S Mar ket Per for mance

The energy purchased and sold through the SPP EIS Market was approximately 26.6 million MWh,
a slight decrease from the previous year. However, settlements increased by 13% to about 675
million dollars due to higher average market prices.

SPP electric pde remains highly correlated with natural gas pricé® average Panhandle &arn
natural gas price was $3/MBtu in 2013, up from $2.&FMMBtu in 2012.The SPP electric price

SPP 2013 State of the Market Report 8
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increased to $253MWh in 2013 from $22.28MWh in 2012. SPP prices are gealéy lower than
the system prices in neighboring RT&w this continued to be the case in 20h3013 the yearly
averagdor Electric Reliability Council of Texas (ERCOT) w&80.62/MWh and the Midcontinent
Independent System Operator (MISO) price #3%.40/MWh. SPP price volatility was also lower
than ERCOT and MISO.

Price differentiad between SPP Market Participamisre higher in 2013 than in 2012 but less than
prior years. Again, 2012 was an unusual year because of the very low gas Mibéds.the SPP
average regional price was $29MWh, average Market Participant prices ranged from a low of
$22.29MWh to a highof $2856/MWh. These price differences reflect transmission congestion in
the SPP footprintlf no congestion existed in theéPB region, the prices at all points would be
identical.

Using a relatively simplistic investment calculation it appears &R EIS Market pricewould
have supported new coal power plant investment in 201Bhis isnotthe case foeither combined
cycle or combustion turbine power plants. This does mexessarilymean there is sufficient
justification for the construction a new coal plant or thatre is no rationale for investment in new
combined cycle or combustion turbine gextem. Regulatory requirements, reliability demands,
shifts in generation technologyel supply and price forecastmd loadgrowth patternsare a few of
the numerous nealectricity price factors thampactnew generation constructiaecisions

SPPwas anet exporter more than 90% of the time in 20R8riods during whiclfsPPwas anet
importer mainlyoccurin summer months when load was high. The higheshoetly export was
1,986 MWh andthe highest net import was 716 MRWDuring the highest 10%f load periods, SPP
was a net importer 57% of the time. During the lowest 75% of the load pe8&ds was aet
exporter more than 95% of the time.

EstimatedEIS Marketproduction benefits for 2013 were strong. Benefits were estimated to be $182
million, an increase from $16iillion in 2012.Benefits to coal plant asset ownersreased ir2013

because of the increasing differential between coal and gas prices and shows up in the higher net
revenue category, about 37% higher than estimated for 2053. agset owner benefits increased
about $# million with the increase distributed evenly in the net savings for simple cycle units and
combined cycle units. Benefits accrgito wind assets decreased slightBspite increases in the
volume of wind g@nerdaion and electric prices.This appears to be the resultintreasd bilateral

sales represented lynd schedws and less reliance on the EIS Market.

Common market power measures, such as Herfirdmethman Index (HHI) indicate that the SPP
market ontinues to be competitive and is becoming less concentrated with the addition of new
Market Participants in 2013. The MMU monitors for market manipulation by using various metrics
including economic withholding, physical withholding and uweconomic production screens.
Overall, the MMU found no evidence of market power abuse or manipulation during 2013.

SPP 2013 State of the Market Report 9
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D. Energy Delivery

Total 2013 transmission owner revenue was approximately $1,171 million. This is mdre#se
from $1,017 million in 2012Transnission owner revenue has been increasing for many years.
Growth in transmission revenuis caused byincreass in transmission rateghe addition of new
members and associated transmission liawed,higher utilization of the transmission system.

Transmssion congestion by most measures declined dramatically in the first fiveojehes SPP

EIS market, 2007 through 2011. Breached intervals declined from about 7.5% of all intervals to just
over 4%. Cost of congestion measured by Congestion Revenugystai Redispatch Payments
both declined by about 50% during that periodSPP implemerition of better congestion
management procedures and Market Particigantsea®gd unit flexibility parameters are some of

the factors thatesulted in a decline icongestion on the SPP system

This trend changed in 2012 and 2013 with breached intervals increasing to about 6% of total
intervals in 2012 and about 7% in 2013. System Redispatch Payments increased about 45% in 2013
over 2012 while Congestion Revenue remedi flat. This increased congestion appears to be the
result of a dramatic increase in wind generation, increased utilization of the transmission system,
increased line outage resulting from new transmission investments, and an increase in external
impacs from adjacent systems. Major new transmission investments with commercial operation
dates starting in mi@014 should have a significant positive impact on congestion resulting in a
reversal of this trend.

Transmission curtailmesitare another aspedtangestion wher&ransmission servicis reducedn
response to a transmission capacity shortage as a result of system reliability coriglitibrfgm

and norfirm curtailments declined in 2013 from 2012 while firm curtailments were higher than
what wa experienced in 2011. Overall, firm curtailments are relatively low at@65% of total
scheduled energyrhis is an indication of effective congestion management where the market is
providing efficient congestion relief thereby minimizing the need t@nsmission operator
intervention requesting curtailments.

The Texas Panhandle and Omdtemnsas City corridorsontinue to béhe most constrained areas in
the SPPsystem Limited transfer capabilitpcross the Panhandle area restricts the movemeniof |
cost energy fronthe northto load centers to theouth and resulting in heavy congestion and
significant price divergence across the regibime OmahaKansas Citycorridor is impacted by the
large amount of low cost generation to the north and théelthtransfer capability to the rest of the
SPP market. The other major facisr externalimpactscaused byflows from outside the SPP
system.An unexpectedactor affecting the Kansas City aren2013 wagshe changén congestion
caused by the installation of the Eastowne transformer. This new element is an incremental step in
the proces®f addressing congestion in the Kansas City.afdds changéhas resulted in localized
congestion in theouthto northdirections A secondupgrade to this limiting element is scheduled
for mid-spring 2014, which should mitigate some of the unexpected impacts of the initial
transformer.
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As a Regional Transmission OrganizatiddPP has a responsibility to develop transmissio
exparsion plans that will ensure both the long and sternh reliability of the system, as well as
ensure that the system is cost effectivéd number of large transmission lines were under
construction during 2013 though no new lines entered service duehgehod of time. One line

did enter service late in 2012 that appears to have relieved some of the congestion between western
Nebraska and the balance of the EIS Mark@the most prominent projects scheduled to be
completed in 2014 are tHgpearville © Thistleto Woodwardto Tuco set of 345 kV lines. These
projects are expected to provide significant additional capacity to the Texas Panhandle corridor there
by reducing congestion in the area. The latan to Nashua 345 kV line is scheduled to beedamplet
mid-2015 and should reduce congestion in the Orfadresas City corridor.

SPP has developed several Transmis&rpansion Plans in past years &0d.3 was no exception.

The 2014 SPP Transmission Expansion RIS8MEP) published in January 2014jghlights many

key areas of transmission development and provides an outline of forecast capital outlays necessary
to ensure that the transmission system remains adequate for both current and futufghe@€dd.

plan provides details on projecteat impat future development of the SPP transmission grid. Ten
distinct areas of transmission planning are discussed in the report, each of which are critical to
meeting mandates of either the 2013 SPP Strategic Plan or the nine planning principles in FERC
Orde 890 and 1000.

The 204 STEP consists of 386 transmission upgrades throughout the SPP region with a total cost of
$6.2 billion dollars. Costare showrbelowby project type:

$99 million for Generation Interconnection projects
$86 million for TransmissioService projects

$535 million for Balanced Portfolio projects

$1.38 billion for High Priority projects

$4.13 billion for ITP projects

Potential investments to reduce congestion on highly constrained flowgates are continually being
evaluated through the &P process. For more details see 2084 SPP Transmission Expansion
Plan Report

E . Concl usi ons

The overall market performance was strong in 2013 continuing a dtmetch of increasingly
effective market rules, vigorous participation by resource owaeid substantial market benefits.
Significant near term concerns with regard to SPP markets appear to be appropriately addressed by
SPP. However, one long standingicerncontinues to be theeams problem along the SPP eastern
border, which has intensified with Entergy joining MISO in December 2013. SPP continues to
pursue solutions to this issue.
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l. Overview of SPP Mar ket Foot g

To ensure a consistent methodolpgyhibitsin this report have been formulated using onlyEh®
Market footprint unless otherwise expressly statedistorical data has been providedhere
applicable tallustratetrends across time.

A . Bri ef Overview of SPP

SPP is &RTO authorizedby the Federal Energy Regulatory Commission (FERI@) a mandatéo

ensure relinle power supplies, adequate transmission infrastructure, and competitive wholesale
electricity prices. SPP was granted RTO status by FERC in 2004. SPP is one of ninedieciepen
System Operators/RTOs and one of eight NERQional Entitiesn North America SPP provides
many services to its members including reliability coordination, tariff administration, regional
scheduling, reserve sharing, transmission expansion plarrangng, and market operationBhis

report focuses on 20183 S Market.

In 2007, SPP launched reattime EIS Market, comprised of participants that agreed to operate
under the SPP Tariff and Market Protocols. The market does not include all SPP memlyers
those that have agreed to the above terms and
collectively form the EIS Market footprint. Unless otherwise stated, the EIS Market footprint is used
for theexhibitsin this report.

EIS Marketended on February 28, 2014 and the Integrated Marketplace started on March 1, 2014.
The EIS Market was a real time nodal market with security constrained dispathntegrated
Marketplaces a full Day-Ahead Market with Transmission Congestion Rigind wirtual tradinga
Reliability Unit Commitment procesa RealTime Balancing Marketand a pricebased Operating
Reservesnarket
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SPP Locati on

SPP is located in the soutbst portion of the Eastern Interconnection. It is bordered by the
Midcontinent ISO (MISO) to the northand eastand the Electric Reliability Council of Texas
(ERCOT)to the south. SPP also shares borders with the Western Electricity Coordinating Council
(WECC) and the SERC Reliability Corporation (SERC). Figure |.1 shbev®peratingegions of

the ninelSOs and RTOs in the United States and Canada.

Figure 1.1 ISO RTO Operating Regions
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SPP Membership

At the end of P13 SPP had 70 members in nine states that serve load, provide genaradi@wn

or use transmission facilities. SPP members include cooperatives, municipals, state agencies,
independent transmission companies, investamed utilities, independent power producers, and
power marketerdg-or a list ofall SPP members, visit FRorgAboutMembers.

Figure 1.2 Members as of December 31, 2013
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SPP Bal ancing Authorities

The SPPEIS mariket footprint is comprised 016 Balancing Authoritieswhich are operated by
investorowned utilities, cooperatives, municipals, and state agencies. A Balancing Authority is
responsible for managing the mindteminute supply and demand for electricity within a specific
territory. A rough graphical approxation of these Balancing Authorities is depicted in Figure 1.3.

Figure 1.3 Map of SPP Balancing Authorities
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B . Capacity in SPP

Il nstalled Capacity

Figure 14 depicts the EIS Markénstalled generating capacitlyy Balancing Authoritiesit the peak

load day for 2013. The peak day was chosen because capacity is most relevant when load is at its
highest. Total generating capacity in the SPP EIS Market region was 74,390 MW, a 4.6% increase
over 2012.

Figure 1.4 Installed Generation Capacity by Balancing Authority for 2013

. . Capacity Capacity

Balancing Authority (MW) @)
AEP American Electric Power West (CSWS) 17,573 24%
OGE OG&E Electric Senices 10,795 15%
SPS Southwestern Public Senice 9,345 13%
WR Westar Energy 9,270 12%
KCPL Kansas City Power and Light 6,577 9%
NPPD Nebraska Public Power District 4,214 6%
OPPD Omaha Public Power District 3,806 5%
GMOC KCP&L Greater Missouri Operations 2,934 4%
EDE Empire District Electric 2,141 3%
WFEC Western Farmers Electric Cooperatives 1,893 3%
GRDA Grand River Dam Authority 1,465 2%
SUNC Sunflower Electric Power 1,456 2%
SPRM City Utilities of Springfield 1,057 1%
LES Lincoln Electric System 757 1%
KACY Kansas City Board of Public Utilities 711 1%
INDN Independence Power and Light 396 1%
Total 74,390

Note: Capacity is based on name plate rating

Resource Margin

T he r egouce masgim the amount of extra system capacity available after peak load has
been servedt is calculatedoy comparingotal annuagenerating capacity to peak demgggstem
capacity less peak load divided by peak load). For this analysis system capacity is based on unit
name plate ratingIn 2013, the SPPresourcemargin was47%, as shown in Figure 1.5, which was
nearly four timesthe Annual Planning Capacity Requirement of 128ind nameplate capacity

value is discounted by 95% when used in calculating the resource margin. This is the reason the
capacity values shown in Figure 1.5 are lower than the value shown in Figundigder capacity

! Installed capacity is calculated as the sum of nameplate rating of all the resegistesed in the SPP EIS
Market.

% Figure 1.5 differs from figure 1.4 by counting only 5% of wind capacity. The 5% wind capacity factor was
used in this analysis to be consistent with ITP Year 20 Assessment methodology as approved by SPP
Economic StudiesVorking Group on 19 January, 2010.

SPP 2013 State of the Market Report 16



Southwest Power Pool, Inc.

combined with lower peak load contributed to a resource margieasefrom 36% in 2012. This
resource margin has positive implications for both reliability and for mitigation of the potential
exercise of market power within the market.

Figure 1.5 Resource Margin by Year for 2008 2013

Year Capacity Peak Loa&L Resou.rce
(MWwW) Margin
2008 49,561 36,538 36%
2009 58,223 39,622 47%
2010 61,570 45,373 36%
2011 63,367 47,989 32%
2012 64,053 47,142 36%
2013 66,668 45,256 47%

Capacity Additions in 2013

Figure I.6shows the total amount of installed capacity by fuel type that was added to the SPP market
in 2013. These additions came from two sources: genetrationnew Market Participantand the
construction of new generation by the existing members. Mlioste capacityincreasewas small

coal and gas unitthat were previously behind the meter and are now registered market resources
New capacity from wind was4® MW, significantly less than th& 091 MW additiosin 2012. SPP

also had 564 MW of capacity retirement during 2013, most of which was small coal and gas units.
For reporting purposes, capacity additions were counted at the end of the calendar year.

Figure 1.6 Capacity Additions by Fuel Type for 2013

Fuel Type Capacity Addition MW
Coal 407
Gas 716
Oil 12
Wind 648
Other 8
Total 1,791
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Figure 1.7 shows the locatignfuel type,and relative size ofhe resources that registered in the
market during 2013. The largest single resource addition (250 W&&R wind farm in western

Kansas.

Figure 1.7 Capacity Additions Detalil
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Capacity by Age

Figurel8i | l ustrates that, overall, SPP has an agi
over 30 years old. In particular, about 80% of coal capacity and 40% of gas capacity atieaolder

30 years. The national average retirement age offredl generation is 48 years. A number of coal
generation units have been or could be retrofitted with emission controls to comply with EPA
regulations. Investments like this sometimes includecieficy improvements which could
significantly extend the economic useful life of the plants well beyond the normal retirement point.

Figure 1.8 Capacity by Age of Resource
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C. El ectricity Demand and Energy in SPP

The SPP EIS Market is comprised of Market Participants a#eo responsible for load alod
resources, but are all served by SPIReway to evaluateload is to review peak system demand
statistics over an extended period of time. The market footprintt@mge,and has changedver

time as participants are added or removed. In the last three years, there have been only minor
changesinSR®s mar ket f o watugraviewed in thisTskcois gescailded asoincident

peak, representing total digph across all balancing authoritiéisat occurred during a particular
market interval. The peak experienced during a particular year or season may be affected by events
suchas unusually hot or cold weather in addition to daily and seasonal load patterns.

System Peak Demand

The SPP systentoincidentpeak demand in 2013 was 45,256 MW August 30 a decrease of
approximately 4% from 2012. Figure 1.9 shows a mdntfmonth comparison of monthly pediy
demand for the last three years. Summer monthly peak813 were lower than in 2012 but peaks

in the fourth quarter were higher than 2012. SPP load factor in 2013 was 58.2%, an increase from
55.2% in 2012. The load factor increase was driven by both a lower peak demand and a slight
increase in energy.

Figure 1.9 Monthly Peak Electric Energy Demand for 2011 2013
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Mar ket Participant Demand and Energy for Load

Figure 110 depicts 203 total energy consumption, the percent of energy consumption attributable to

a Mar ket Participant, and Mar ket Participants®o
over half of the total system load, which is expected since SPP is priranigrised of legacy
vertically-integrated utilities, which tend to be quite large.

Figure 1.10 Market Participant Energy Usage

2013 Energy [2013 Percent | 2012 Energy [2012 Percent
Market Participant Name Consumed of System Consumed of System
(GWh) Total (GWh) Total

AMERICAN ELECTRIC POWER 43,828 19.0% 43,322 19.0%
OKLAHOMA GAS AND ELECTRIC 29,965 13.0% 29,685 13.0%
SOUTHWESTERN PUBLIC SERVICE COMPANY 27,202 11.8% 27,577 12.1%
WESTAR ENERGY 24,187 10.5% 24,876 10.9%
KANSAS CITY POWER AND LIGHT, CO 16,048 7.0% 16,298 7.1%
THE ENERGY AUTHORITY, NPPD 13,923 6.0% 14,407 6.3%
OMAHA PUBLIC POWER DISTRICT 12,249 5.3% 12,153 5.3%
KANSAS CITY POWER & LIGHT GMOC 8,841 3.8% 8,746 3.8%
WESTERN FARMERS ELECTRIC COOPERATIVE 8,632 3.7% 7,991 3.5%
GOLDEN SPREAD ELECTRIC COOPERATIVE INC. 5,944 2.6% 5,085 2.2%
SUNFLOWER ELECTRIC POWER CORPORATION 5,631 2.4% 5,572 2.4%
EMPIRE DISTRICT ELECTRIC CO., THE 5,306 2.3% 5,219 2.3%
GRAND RIVER DAM AUTHORITY 4,925 2.1% 4,808 2.1%
ARKANSAS ELECTRIC COOPERATIVE CORPORATION 3,571 1.5% 3,645 1.6%
LINCOLN ELECTRIC SYSTEM MARKETING 3,532 1.5% 3,483 1.5%
THE ENERGY AUTHORITY, CU 3,314 1.4% 3,352 1.5%
OKLAHOMA MUNICIPAL POWER AUTHORITY 2,529 1.1% 2,656 1.2%
KANSAS CITY BOARD OF PUBLIC UTILITIES 2,426 1.1% 2,465 1.1%
KANSAS POWER POOL 2,011 0.9% 2,137 0.9%
MIDWEST ENERGY INC. 1,547 0.7% 1,545 0.7%
TENASKA POWER SERVICE CO. 1,125 0.5% 94 0.0%
MISSOURI JOINT MUNICIPAL ELECTRICAL UTILITY COMMISSION 1,067 0.5%

CITY OF INDEPENDENCE 1,066 0.5% 1,119 0.5%
MUNICIPAL ENERGY AGENCY OF NEBRASKA 807 0.3% 761 0.3%
BASIN ELECTRIC POWER COOPERATIVE 797 0.3% 958 0.4%
KANSAS MUNICIPAL ENERGY AGENCY 373 0.2% 18 0.0%
CITY OF CHANUTE 32 0.0%

System Total 230,879 227,972
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SPP System Demand and Energy

Figure 1.11 shows @ monthly system energy consumptidiotal SPP system energy consumption
in 2013 increased slightly from 2012. Although summer consumptiometaas high a2012, the
majority of the remaining months had higher load.

Figure 1.11 Monthly System Energy Consumption for 2011 2013
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Figure 112 presents the average minimum and maximum daily derwaireach month for 2011
through 2013. Minimum and maximum daily peak values for 2013 Wwettehigher thanin 2012
The differencebetween the minimum and maximuaily demanddecreased by 5%om 2012 to
2013

The highest daily spread between minimum and maximum load was 14,956 MW, which occurred in
August. This is expectdoecause of the high demaddring thesummerseasordriven bythe daily

cyclical pattern of air conditioning load.

Figure 1.12 Daily Minimum and Maximum Electric Energy Demand
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Load Duration Curve

Figure 1.13 depicts load duration curves fod2002013. These load duration curves display hourly
loads from the highest to the lowest for each year. The shape afrttes ¢s typical for a summer
peaking systersuch asSPP.

In 2013 the total systermpeakload hour was45,256 MW ad the minimum was 17,729 MW.
Comparing annual load duration curves shows differentiation between cases of extreme loading
events and more geral increases in system demand. If only the extremes are higher than the
previous year, shoterm loading events are likely the reason. However, if the entire load curve is
higher than the previous year, it indicates that total system demand has ohcrdasterence
percentage lines indicate a slight increase of load in 2013 for the lower 75% load levels. The one
difference to note is lower peak loads for 2013 compared to 2011 and 2012. This implies a different
weather pattern during the summer peakagaewhich is covered in the next section.

Figure 1.13 Electric Load Duration Curve for 20117 2013
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Heating and Cooling Degree Days

Heating and coolingnduse deman@ccounts for 40% of all electrical energy used in the United
StatesThis explainsvhy changes in weather patterns from year to year have a significant impact on
electricity demand One way to evaluate this impact is to calculate heating degree days (HDD) and
cooling degree days (CDD). These values can then be used to estimate emsigyption
assuming weather patterns were normal.
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In order to determine HDD and CDD for SPP, five representative locatiottee SPP market were

chosento calculatesystem daily average temperatdretn this report, the base temperature
separating hemttg andcooling periods is 65 degre€ahrenheitlf the average temperature of a day
is 75 degrees Fahrenheit, there would be 10 cooling degree daysy(35. | f

temperature is 50 degrees Fahrenheit, there would be 15 heating degree5da@p (&Jsing

a

dayos

statistical tools, the estimated load impact of a single CDD was determined to be 3,081 MW
compared to 446 MW for HDD. The impact of a single CDD on load is significantly higher than
HDD as expected because of the higher saturation of electaling than electric heating. HDD
values were adjusted to reflect load impact differences.

Figure 1.14 illustrates fewer cooling degree day2013 tharthe previous two yeai@nd isreflected

in the lower peak load level in 2013.

Figure 1.14 Monthly Heating Degree Days and Cooling Degree Days
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Figure 1.15 shows the numbers of HDD, CDD and load levels in 2011, 2012, 2013 compared to a
normal year. Normal temperatures are defined as a 30 year average by National Oceanic and
Atmospheric Adminigtation (NOAA). Normal load was derived from a regression analysis and
normal temperatures.

2013 was a mild summer, resulting in fewer cooling degree d&wmmer temperatusen 2013
wereclose to that of a normal year. Howeviatl/winter 2013wascolder than normal and had more
heating degree daythan the previous two year$herefore, load in 2018as lower in summer
months and higher in winter monttienthe previous two years

Figure 1.15 Yearly Degree Days and Loads Compacewith a Normal Year
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D. El ectricity Supply in SPP

Generation by Fuel Type

An analysis of fuel types utilized in the SPP EIS Market is useful in understanding pricing as well as
the potential impact of environmental aadditionalregulatory requirementsn the SPP system
Information on fuel types and fleet characteristics is also useful in understanding market dynamics
regarding congestion management, price volatility, and overall market efficiency.

Figure 1.16 depicts 2013 generation percentage in the SPP EIS Nigrkeel type. Generation
from gas has decreased from 26% in 2012 to 20% in Z0#Ssignificant increasé gas prices in
2013 was a major factor the shift away from gagenerationCoalmarket sharancreasd 2%from
the level in 2012to 62% of all generation. Wind generatioimcreasedfrom 8% of the total
generation in 2012 to 11% in 2013.

The usual seasonal fluctuations can be identified in the be&tv. When loads increase above a
certain level as experienced in the SPP footprint during thengn period, coal units supply a
smaller percent of the higher load. This is because more coal units are running at maximum capacity
thereby unable to increase generation. Gas generation, which is generally at a higher cost than coal,
is then used to medhe balance of the load. This is reflected in the higher gas generation
percentages in the summmaonths

Figure 1.16 Percent Generation by Fuel Type
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Generation on the Margin

The system marginal price is calculated as the price of the next MWldeailter the total system

demand was met. The LIP is the system marginal price plus any congestion charges associated with
the pricing node. Figurel7 illustrateswhich fuel wason the margin in SPP, thus setting market

prices. For a generator to seeth syst em mar gi nal price, t he resc
status, (b) not at the resource plan minimum or maximum, and (c) not ramp limited.

As highlighted in Figure 1.16, generation from céieéd resources was responsible &wout62% of

all generation in SPP. Because coal resources in the SPP region are predominantly base load units,
they set price less than their overall percent of generation. Also, coal plants have some mechanical
limitations that reduce operation flexibility asnapared to other fuel types such as certain gas units.

Figure 1.17 Generation on the Margin
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Typically, coal is on the margin more often in low load months, while gas is on the margin more
often in high load months. Natural gas units in the SPP region are normally used for load following,
and historically beeron the margin more than coal. Duri@g@13, percentage of natural gas on the
margin has decreased by more than 5%, from 53.5% in 20120806 in 2013. Lower summer load,

higher wind generation, and higher gas prices are some of the factors causing the decrease. Coal was
on the margin 51% ofhe time, a significant increase from the 2012 level of 46%. A notable

development in 2013 was th#ttei Ot her 0 category set mar gi nal P
comparing to near zero level in previous years. This increase was mainly contributed by wind
resources being in favail abled status.

Coal on the margin has been increasing steadily over the last five years from a low of0&baut 3
2009 to the current level of ové&l%. There ardongterm factors driving this change. Firstly,
market participantbave increased the flexibility of their coal plant offers reflecting their confidence
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in the SPP Market. Secondly, the increase in wind generation as a low cost generator is displacing
the highest cost flievhich is natural gas. Thismoves coal up the sply curve increasing the time

coal is on the margin. Wind generation has increased from about 4% of total generation in 2009 to
an average of 11% in 2013.

Supply Stack at Peak Hour

Theyearly peak load occurred on August 30, 2@fthour endingl7:00. Fgure 1.18 compiled offers

from all generation resources online during the peak hour. Online resources in a status other than
Afavail agbeokostarto wer e as sThenenticalline represents thean o f
load level in the peak houFhe market price produced by the EIS Market was $45/MWh; the supply

and demand curve in the chart intersects at $31/MWh which reflects the price under the perfect
conditiors, such as no congestion tine system, no ramp limitation, no forced outea®] preise

dispatch following.

Figure 1.18 Supply Curve by Fuel during the 2013 Peak Hour
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|l mplied Heat Rate

A usefulway of assessing he r el ative I mpact of a regionbds s
Heat Rate. The implied heat rate is the ratichefrtatural gas pric®dt he syst emdés el ect
If the price of natural gas wagt$0/MMBtu, and the LIP was $40.00/MWinetimplied heat rate

would be (40.00/4.5) = 8.888 MMBtu/MWh (8888 Btu/KWh). This implied heat rate shows the
relative efficiency required of a generator to convert gas to electricity and cover the variable costs of
production, given system prices.

Figure 1.19 shows the monthly implied heat rate for 2012 and 2013. The chart shows a general
decrease from 2012. THegh summer ratesvere mainly caused by the fact that electric prices
increase significantly in the summer but gas prices remain stahlallyJthe more electric prices

are set by coal generation, the lower the implied heat rate will be. This effect is very strong when
gas and coal price differences are large and diminishes as the two prices approach parity. For
systems like SPP where camneration sets electric price as often as 47% of the time, this cross fuel
impact on implied heat rate can be significant. The increase in implied heat rate 8h2@4Rin the

annual value of Figure 1.18 directly related to veriow gas prices. Witlgas prices back to more
normal level in 2013, implied heat rate valaes more in line witnistorical values.

Figure 1.19 Implied Heat Rate
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Generation I nterconnecti on

SPPis responsible foperformingengineering studies to determine if the intarection of new
generation within the SPP footprint is feasible and to identify any transmission development that
would be necessary to facilitate the proposed generation. Types of engineering studies include:

1 Feasibility

1 Preliminary Interconnection Systelmpact Study (PISIS)
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91 Definitive Interconnection System Impact Study (DSIS)
1 Facility (descriptions provided below)

The MWs of capacity included in the proposed generation interconnection regeesssitating
engineering studiess displayed in Figure 1.20. Included in this figure are interconnection
agreements in the process of being created, those under construction, those already completed, and
thosein whichwork has been suspended.

Figure 1.20 Generation Interconnection Regests by Category (MW)
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A brief description of the study types and interconnection categopesvigled below.

1 Feasibility Study Stage Initial assessment of the practicality and cost involved in adding
generation to the SPP transmission system.

1 PISIST More detailed analysis of the proposed interconnection with cost allocations for
necessary transmission upgdes (if any)

1 DISIS - More detailed analysis of the proposed interconnection with cost allocations for
necessary transmission upgrades (if any), and system response modeling with updated
interconnection parameters

1 Facility Study Stagé Final analysis of pposed interconnection including detailed cost
planning data, complete analysis of system integration impacts highligietoegsary
upgrades.

1 Interconnection Agreement (I1A) Pendind he Customer, SPP and the Transmission
Operator are in the process @gotiating aspects of the Generation Interconnection
Agreement
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1 Interconnection Agreement Fully Executed/On Schedu#legeneration interconnection
agreement has been executed and the construction of the facility as outlined in the
agreement is undevay

1 Interconnection Agreement Fully Executed/On Suspensfogeneration interconnection
agreement has been executed and the construction of the facility as outlined in the
agreement has been suspended

Sorting requests irthe generation interomectionqueueby fuel type andsummingthe capacity
yields Figure 1.21 As can be seen in the figure, wiadcounts for the vast majority of proposed
generation interconnection, over 25,000 Mévelopment of wind generation in the SPP region is
goingto continue and theroper integration of wind generation is fundamental to maintaining the
reliability of the SPP systemAdditional wind impact analysifollows in the next section.

Figure 1.21 Generation Interconnection Requests by Fuel Type (MW)
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E . Growi ngf I Wipm@dton SPP System

Wind Capacity and Generation

The SPP regiohas a high potential for wind generation given wind patterns in many areas of the
footprint. Federal incentives and state renewable portfolio standards are additional factors that have
resulted in significant winthvestment in the SPP footprint over the last five yeBng.wind speed

map below shows an abundarafdocationswith a highpotentialfor wind developmenin SPPR In

2012 SPPsaw an influx of wind resourcehie tothe expeded expiration of thatederal tax creds

at the end of the yeaHowever, ongress extended the wind energy tax credit in early 2013. SPP
continuedo seean increasefovind capacitybut at a slower pace.

Figure 1.22 USWind Speed Map
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