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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Executive Summary

The average LIP for the SPP Energy Imbalance Service (EIS) market for May 2013
was $27.52/MWh, a decrease of seven cents from April. The average monthly LIP
has remained between $27 and $28/MWh for the past three months (FigAfters.

large spread between the highest and lowest average LIPs for market participants last
month, the spread for May was only $6/MWh, which is a more typical range (Figure
6).

Areas experiencing the most localized congestion during May were:

e Texas Panandle;

e Eastern Oklahoma;

e Oklahoma City area; and

e Kansas City Omaha corridor (Figure 1).
High levels of wind generation in the western part of the SPP EIS market footprint
contributed to congestion in those areas, while other areas experienced localized
congestion due to planned transmission and generation outages. The strong storms
that hit he Oklahoma City area at the end of May contributed to congestion in that
region KC-Omaha corridor congestion was primarily due to planned transmission
outages, combined with fluctuating levels of wind generationeaiternal impacts
from the east (Figur).

Only two intervals with ramp deficiencies occurred in May (Figure 14). Strong
available ramp rates, coupled with generation becoming available after spring
maintenance outages, provided enough ramping capacity to meet market demands.

Wind generatia for the month of 2@ GWhwas slightly lower than the afime
high set in April. The wind capacity factor for May was 4 X increaséom 39%
one year ag@rigure 9 & 10).
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 1 z SPP EIS Price Contour Map
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Southwest Power Pool, Inc.

SPP Market Monitoring Unit

Figure 2 z Congestion by Shadow Price Impact z May 2013
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Average | Total %
. Hourly Intervals
. Flowgate Location (kV) . o
Region Flowgate Name [Balancing Authority ] Sga_dow (Breached Detailed Description
rice or
($/Mwh) | Binding)
Osage Switch Canyon East Congestion due to planned transmission and
OSGCANBUSDEA | (115) ftlo Bushland Deaf $50.05 45.3% |generation outages, coupletth high levels of
Smith 230) [SPS] wind generation
Grapevine Xfmr (230/115) - - -
TeﬁasdI GRAXFRGRANIC [SPS] ftloGrapinevine $5.75 6.3% _Cotr;]gestlon due to high levels of wind genera
Panhandle Nichols (230) [SPS] in the area
Grapevine Xfmi(230/115) - - -
GRAXFRSWEELK [SPS] ftlo SweetwaterElk $4.13 4.1% _Cotr;]gestlon due to high levels of wind genera
City (230) [CSWS] In the aea.
TahlequakHighway 59 (161) : T
O'lz(f‘sﬁem TAHHSOMUSFTS | [GRDA-OGE] ftlo Muskogee | $22.95 |  7.0% Conglezt'o.rzhdﬁe rt10| p"'é”.”ed ”t‘ri]”smf:'ok” outy
ahoma Fort Smith (345) [OGE] coupled with high load in northwest Arkansas
CimarronHaymaker (138) - - :
CIMHAYCIMCZE | [OGE] ftio CimarronCzech | $12.38 |  6.7% | <ongestion due to high levels ofwind genera
Hall (138) [OGE] In the area
Oklahoma CimarronTuttle Conoco Tap - - -
City area | TEMP13_19087 (138) [OGE] ftlo Minco $7.52 | 14.6% .Cot?]gesnon due to high levels of wind genera
Gracemont (345) [OGE] In the area
SE 15th SBarnes (138) Congestion due tansmission line outages
TEMP63_19239 [OGE] ftlo Arcadia $3.77 2.0% |caused byornadoes/strong stornrs Central
Horseshoe Lake (345DGE] Oklahoma
Lake RoadAlabama (161) . . .
LAKALASTIHAW | [GMOC] ftlo St. Joei $9.06 | 5.3% C.OE%‘?S;'?” dfe tfb'gh de‘tema"mp"’_“:t?'c’”g
Kansas City Hawthorn (345) [GMOC] with high levels of vind generation in the area
Omaha Blue Springs SoutBlue
Corridor Springs East (161) [KCPL] o Congestion due to planned transmission and
TEMP43_19205 ftlo Pleasant HilSibley (345) | ® 3-45 2.8% | jeneration outages
[KCPL]
South HaysHays (115) [WR] ] .
Central | o \HAYKNOXFR | filo Knoll Xfmr (230/115) $3.84 0.6% |Congestion due high loads caused by warme
Kansas [WR] than expected temperatures
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Southwest Power Pool, Inc.

SPP Market Monitoring Unit

Figure 3 z Congestion by Shadow Price Impact z Previous 12 months

'?_i";:ﬁge Total % Projects Expected to Provide Some
; : Intervals Positive Mitigation
Region | Flow Nam Flow L ion (K Shadow : : .
eglo owgateName owgate Location(kV) price  |(Breached o (Estimated In Service Datei
($/Mwh) | Binding) Upgrade Type)
1. Tuco Int.i Woodward345 kV line (May 2014-
. Balanced Portfolio)
Osage Switch CanyonEast (15 ; . .
. 2. Castro County Infi Newhart 115 kV line (April
OSGCANBUSDEA IEtSIcl)Dg;Jshland- Deaf Smith 230) $28.15 25.2% 2015- Regional Reliability)
3. Tuco Int.i Amocoi Hobbs 345 linesGurrentlyon
holdi ITP10)
Grapevine Xfmr (230/115) [SPS] . . .
. . i 1.Bowersi Howard 115 kV line (June 20%6ITPNT)
Texas GRAXFRSWEELK | ftlo Sweetwatei Elk City (230) $7.83 5.8% 2. Altus Jct Tag Russell 138 K\(in service 2012)
Panhandle| [WFEC]
5 element PTDF flowgateorth to 0 1.Randall County InterchangeAmarillo South
SPSNORTH_STH south through west Texas $390 16.1% Interchange 230 kV line (May 2013)
Shamrock Xfmr (115/69) [CSWSY - .
SHAXFRELKXFR | ftlo Elk City Xfmr (230/138) $2.3 1.3% |1 ElkCityl Gracemon45 kv line (March 2018
ITP10)
[WFEC]
1. Tap existing Swissvale Stilwell 345 kV lineat
. West Gardneriff service December 2012
Pentagori Mund (115) [WR] ftlo . . .
PENMUNSTRCRA | Stranger Creek Craig (345) $755 6.5 |> (}'ﬁ;rg;cﬁzleug(g)ga)zde for Pentagormund 115 kVling
[WR-KCPL] 3. latani Nashua 345 kV line (June 201Balanced
Portfolio)
1. Axtell i Post Rock Spearville 34XV line, two
Spearvillei Comanché Flat Ridgei Woodward
Kansas 345 kV lines, and two Flat RidgeWichita 345 kV|
City i lines (Dec 2014 Balanced Portfolio/Priority
Omaha Lake Road Alabama [GMOC] 2 :Z\rt(z)ajr?;:t:l)ashua 34%V line (June 2015 Balanced
Corridor | LAKALASTIHAW (161) ftlo St. Joé Hawthorn $3.51 1.4% " Portfolio)
[GMOC] (345) 3. Nebraska City Maryville i Sibley 345 kV line
(June 2017 Priority Projects)

4. Eastowne Transformer (345/161) and
decommission of Lake RoddAlabama 161 kV
line (May 2013i sponsored upgrade)

Circleville - King Hill [WR] (115 0 1.latani Nashua 34%V line (June 2015 Balanced
CIRKNGIATSTJ filo latan- St. Joe (345) [KePL | 3-37 0.8% Portfolio)
Neosho- Riverton (161) ftlo . .
SE Kansag NEORIVNEODEL | Neosho Delaware (345) [WR $2.91 27% |¥ Sg'ﬁgnzfg’ﬁif;ﬁ: F){Ogers 345 k\gn e 2016
EDE-CSWS] 9 Y
1. Axtell-Post RockSpearville 345 kV (in service
Western Mingo Xfmr (345/115) ftlo December 2012)
Kansas | MINXFRMINSET Mingo - Setab (345) [SECI] $2.50 3-2% |5 Hitchlandi Woodward 345 KV (July 201 High
Priority)
TahlequakHighway 59 (161) . .
Eastern 1. Muskogeé Seminole 345kV (December 2013
Oklahoma TAHH59MUSFTS [GRDA-OGE] ftlo Muskoged-ort $238 0.7 Balanced Portfolio)

Smith (345) [OGE]
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 4 z Congestion by Interval
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May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May last 12
12 12 12 12 12 12 12 12 13 13 13 13 13 months

Uncongested 35 04118 70612.7% 3.2% |11.7%)| 7.3% |13.6%]28.0%|28.2%|33.9%| 9.1% | 3.6% | 22.0% || 19.%%

Intervals %

Intervals
with
Binding
Only %

58.0%75.6%]| 78.9%091.9%/81.9%]81.2%80.0%|68.1%68.3%/61.446(82.8%0| 87.0% | 73.306 || 74.8%

Intervals
with a 6.3% | 5.6% | 8.4% | 4.9% | 6.4% |11.5%]| 6.5% | 3.8% | 3.5%|4.6% | 7.% | 950 | 4.70 | 5.5%
Breach %

Source: MOS
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 5 z LIP / Gas Cost Comparison
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Gas (Panhandle) = Electricity (LIP)
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May | 12 manth
12 12 12 12 12 12 12 12 13 13 13 13 13 average
Electricity
(LIP) 22.25 21.33| 27.33| 25.00| 22.19 24.34| 23.68| 21.85| 23.35| 23.96| 27.26| 27.59 27.52| 24.63
[$/MWh]
Gas
Panhandle 229 233 2.80f 2.72| 2.70] 3.19| 3.42| 3.22| 3.28| 3.28| 3.69| 4.03| 3.87 321
[$/MMBtu]
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Eigure 6 z Average Hourly Pr ice by Market Participant z May 2013
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Market Participant

# MP Average ===SPP Average

in $ AECC |AEPM [BEPM [ EDEP |[GMOC|GRDX [GSEC| INDN [KBPU |KCPS| KPP |KMEA |LESM [MEAN [MIDW | OGE [OMPA|OPPM| SECI [SPSM TEAC | TEAN [WFES|WRGSH]

Max [132(133(121|131|128|132| 63(128|129|129|129(129|125|123({191|134|135({126|114|63|131|124|138(129

Avg 28| 27| 25| 27| 26| 26| 31| 27| 27| 27| 27| 27| 25| 25| 27| 28| 28| 25| 25|31| 27| 25| 27| 26

Min 11| 10|-31| 11| O| 4|10| 11| 11| 11| 11| 9|-44(-38(-30| 11| 11|-45|-57|10| 10(-37| 10| 11

Volatilit y] 35%| 319% 42% 31% 33%|30%|26% 369 33% 33% 319 32% 44% 43% 599 329 319 449 4391269 30% 43% 33% 31%

Volatility is measured by the Coefficient of Variation, which is the standard deviation across all hours
divided by the average of all houtsigher percentages mean moreatiity in hourly prices.
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 7 z Average Hourly Price by Market Participant z Previous 12 months
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Figure 8 z Regional Monthly Prices
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Region A‘é?{?ge Ma;riir(?:m Migirrir;lém Volatility Average OnPeak Price Average Off-Peak Price
SPP $27.52 $116.67 $5.54 30% $31.94 $23.20
MISO $31.88 $169.54 $8.34 50% $38.01 $26.38
ERCOT $31.17 $76.97 $15.10 65% $35.41 $27.36
Note: This table is a firough comparisond because of inherent difference

because of the differences in how prices for SPP, MISO, and ERCOT are calculated. For SPP, load weighted
averages are used, while the data from MISO and ERCOT are not load weighted. Volatility is measured by the
Coefficient of Variation, which is the standard deviation across all hours divided by the average of all hours.
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Southwest Power Pool, Inc.

Eigure 9 7 Energy Generation by Fuel Type

SPP Market Monitoring Unit
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in May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
GWh 12 12 12 12 12 12 12 12 13 13 13 13 13
Coal 10,524| 12,458| 14,422| 13,767| 11,726| 11,344| 11,170 12,801| 12,943| 11,671| 11,590| 10,160| 10,510
Gas-SC| 2,368 2,685 4,019 3,190 1,795 1,232 940 881 924 893 1,307 1,363 1,508
Gas-CC| 3,411 3,995 4,721 4,126 3,136 1,939 1,930 2,095 2,573 2,155 2454 2,128 2,567
Nuclear 1,466 1,394 1,400 1,418 1,413 1,121 872 1,451 1,488 600 582 899 1,197
Wind 1,491 1,490 1,236 1,043 1,111 1,664 1,922 2,180 2,002 1,894 2,214 2,391 2,362
Hydro 106 49 55 48 38 25 16 21 27 52 92 183 163
Other 26 34 31 32 28 28 21 18 22 24 29 32 29
Total 19,392| 22,105| 25,885| 23,624| 19,247| 17,354| 16,871| 19,447| 19,979| 17,290| 18,267| 17,157| 18,337
11
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Southwest Power Pool, Inc.

SPP Market Monitoring Unit
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e==v==Coal Gas-SC Gas-CC === Wind
by % May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | 12
Y 12 12 12 12 12 12 12 12 13 13 13 13 13 | average
Coal 54.3% | 56.4% | 55.7% | 58.3% | 60.9% | 65.4% | 66.2% | 65.8% | 64.8% | 67.5%6 | 63.80 | 59.26 | 57.3% | 61.5%
GasSC 12.2%| 12.1% | 15.5% | 13.5% | 9.3%| 7.1%| 5.6%| 45%| 46%| 52 | 7.2 | 7.9% | 8.2% 8.8%
GasCC 17.6% | 18.1% | 18.2% | 17.5% | 16.3% | 11.2% | 11.4% | 10.8% | 12.9% | 12.56 | 13.86 | 12.846 | 14.006 | 14.%%
Nuclear 76%| 6.3%| 54%| 6.0%| 7.3%| 6.5%| 52%| 75%| 7.4%| 35%| 3.2 | 52 | 6.5% 5.%
Wind 77%| 6.7%| 48%| 4.4% | 58%| 9.6%| 11.4%| 11.2% | 10.0%| 11.006 | 12.1% | 13.9% | 12.9% 9.1%
Hydro 0.5%| 0.2%| 0.2%| 0.2%| 0.2%| 0.1%| 0.1%| 0.1%| 0.1%| 0.3% | 0.5 | 1.1% | 0.9% 0.3%
Other 0.1%| 0.2%| 0.1%| 0.1%| 0.1%| 0.2%| 0.1%| 0.1%| 0.1%| 0.1%| 0.2 | 0.2 | 0.2% 0.1%
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Southwest Power Pool, Inc.

Figure 10 z Wind Generation & Capacity

SPP Market Monitoring Unit
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(MW) 1 ] 1 1 i) 1 i) i) 1 i) 1 1 H
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Source: OBIEEMOS
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Southwest Power Pool, Inc.

Eigure 11 z Fuel on the Margin
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NN N AN NN N & IR > ¥ &
o 6\\2\)“\ R v&q\%&\ S “'&\;0 4\000\ gf\Q?\@é@vg‘\éo‘\os&‘\ 5“'\?99\6@9\ 2 \\;o 4\000\ gb‘:{i y\éé\‘bvg‘(; o‘\'c, (190 ‘_190
ECoal "Gas Other
May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May last 12
12 12 12 12 12 12 12 12 13 13 13 13 13 || months
Gas 62.1%| 61.0%| 74.5%)| 67.8%| 55.1%| 44.1%| 44.0%| 30.6%| 37.8%| 43.1%| 61.9%| 49.9%| 57.3%| 52.2%
Coal 37.8%| 38.9%| 25.4%| 32.1%| 44.8%| 55.7%)| 55.8%| 69.3%| 62.1%| 56.9%| 37.26| 48.8%| 41.8%| 47.%%
Other 0.1%| 0.1%| 0.1%| 0.1%| 0.1%| 0.2%| 0.2%| 0.2%| 0.1%| 0.1%| O0.%%6| 1.7%| 1.2% 0.4%
Source: MOS
Note:
During nonrcongested periods, one resource sets the price for the entire market. During
congested periods, the market is effectively segmented into seveaatasbeach with
its own marginal resourceEach congested intervabuns the same as a nerongested
period, but the marginal fuel type for each sarea is represented proportionally in the
congested period.
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 12 z EIS Settlements - GWh
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Scheduled Transactions (GWh) | oad EI GWh Resource EI GWh =& 9 EIS Transactions
i GWh May Jun Jul Aug Sep Oct Nov Dec Jan Feb | Mar Apr May

12 12 12 12 12 12 12 12 13 13 13 13 13

Resource El 3,487 3,904 4,190 4,204 3,571 3,495 3,479 3,995 3,728 3,132 3,222| 3,542 3,572

Load El 728 827 963 968 692 592 768 713 654 533 597 642 675
T?;:Sggtliz?] 34,253 39,302 47,019 42,194] 33,715 30,044 29,023 33,173 34,670, 30,340 32,064 29,572 31,987

Total Energy 38,467 44,033 52,172 47,365 37,979 34,131 33,270, 37,881 39,051 34,006/ 35,883 33,756 36,234

by % May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May Last 12

12 12 12 12 12 12 12 12 13 13 13 13 13 Months
Resource El 9.1%| 8.9%| 8.0%| 8.9%| 9.4%| 10.2%| 10.5%| 10.5%| 9.5%| 9.206| 9.0%( 10.86| 9.9% 9.5%
Load El 1.9%| 1.9%| 1.8%| 2.0%| 1.8%| 1.7%| 2.3%| 1.9%| 1.7%| 1.6%| 1.7 1.9%| 1.% 1.9%
Trs;nhse;:tjilggs 89.0%]| 89.2%| 90.1%)| 89.1%| 88.8%| 88.0%| 87.2%| 87.6%)| 88.8%| 89.24| 89.446| 87.606( 88.3% 88.%%

Totals may not equal 100% due to rounding.
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 13 z Depth of Energy Market for Resources Only z by Status
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® MarketDispatch Self-Dispatch Nuclear Intermittent Startup, Shutdown, Test, Exigent Cond. = Other
e May | Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May
12 12 12 12 12 12 12 12 13 13 13 13 13
Market Dispatch | 14,830 17,765 21,551] 19,967 15,583 13,611 12,878 14,382 15,430, 13,661 14,373] 12,618 13,398
Self-Dispatch 377 287 268 116 95 243 198 313 262 281 337 279 356
Nuclear 1,460 1,383 1,389 1,418 1,413 1,121 862 1,436] 1,488 600 582 899 1,197
Intermittent 1,690 1,681 1,431 1,243 1,288/ 1,801 2,062 2,322 2,185 2,074 2,398 2,547 2,508
Startup,
Shutdown, Test, 972 935 1,037 883 877 594 700 805 628 694 608 836 912
Exigent Cond.

Other (18) 2 2 4) 9) (15) (14) (5) (15) (22 (3D (22 (35
TOTAL 19,308 21,941 25,671 23,624 19,246 17,355 16,677 19,243 19979| 17,290 18,267, 17,157 18,337
by % May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May |[ Last12

of total 12 12 12 12 12 12 12 12 13 13 13 13 13 Months
yfgztecth 77% | 81% | 84% | 85% | 81%| 78% | 77% | 75%| 77% 7% 7% 74% 73% 7%
Self-Dispatch 2% 2% 1% 0% 0% 1% 1% 2% 1% 2% 2% 2% 2% 1%
Nuclear 8% 6% 5% 6% 7% 6% 5% 7% 7% 3% 3% 5% 7% 6%
Intermittent 9% 8% 6% 5% 7% 10% | 12% | 12% | 11% 12% 13% 15% 14% 10%
Startup,
Tﬁ;‘t‘jtg‘x’ggh . 5% | 4% | 4%| 4% | 4%| 3%| 4%| 4%| 3%| 4%| 3%| 5% | 5% 4%
Cond.
Other 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Note: May not total to 100% due to rounding. Source:OBIEEMOS
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 14 zMarket Ramp Rate Deficiency and Availability
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=== UP Ramp Deficiency Intervals DOWN Ramp Deficiency Intervals === MW / Minute / 100 MW of Online Capacity
60 — 60
Average Monthly Up Ramp Deficiency Intervals Average Monthly Down Ramp Deficiency Intervals
50
40
30
20
10 —
0 t t t t t i
2008 2009 2010 2011 2012 12mo 2008 2009 2010 2011 2012 12mo

May | Jun Jul Aug Sep | Oct Nov Dec | Jan Feb | Mar Apr May | 12 month
12 12 12 12 12 12 12 12 13 13 13 13 13 average

UP Ramp
Deficiency 1 1 0 1 3 0 1 3 2 9 3 18 0 3

Intervals

DOWN Ramp
Deficiency 16 19 1 0 4 5 2 7 9 1 1 3 2 5

Intervals

Total Ramp
Deficiency 17 20 1 1 7 5 3 10 11 10 4 21 2 8
Intervals

% of Total

E’)\?:[;;teéh 0.19% | 0.23% | 0.01% | 0.01% | 0.08% | 0.06% | 0.03% | 0.11% | 0.126 | 0.126 | 0.08% | 0.24% | 0.02% 0.1%

Intervals

MW / Minute /
100 MW of 109 1.06| 1.19| 1.10| 1.02| 096 | 094 | 0.90| 0.89| 091 | 094 | 0.91 | 1.08 0.99
Online Capacity
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Eigure 15 z Dispatchable Range
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=== Avg Dispatchable Range / Peak Demand

May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | last12
12 12 12 12 12 12 12 12 13 13 13 13 13 mo

Average | 38.0% | 40.3% | 38.4% | 40.3% | 41.6% | 43.4% | 41.5% | 41.0% | 43.7% | 44.2% | 42.80 | 40.80 | 41.0% 41.6%

Dispatchable Range is calculated as the average dispatachable range available (in MW)
divided by theaverage of the daily peak demand (MW) for the month.
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 16 z Transmission Owner Revenue
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in millions $ JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

2010 44.7| 43.9| 46.6| 54.3| 52.0| 52.3| 53.8| 65.1| 55.8| 52.9| 52.5| 53.8
2011 62.3| 76.8| 76.4| 65.4| 69.8| 67.5| 74.7| 77.7| 83.7| 69.8| 68.6| 71.6
2012 72.5| 81.2| 80.5| 81.6| 87.1| 89.2| 88.3| 91.7| 91.1| 84.6| 83.5| 85.6
2013 85.9( 92.9| 94.2| 92.6| 96.7
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Southwest Power Pool, Inc. SPP Market Monitoring Unit

Figure 17 z Average Transmission Reservations and Schedules

in thousands | May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May 12 month
MWh 12 12 12 12 12 12 12 12 13 13 13 13 13 average
’}{Vjs’ggjatﬁ’;‘]'sy 499 | 505 | 532 | 467 | 453 | 500 | 515 | 536 | 574 | 593 | 605 | 582 | 519 532
Avgcrﬁggu?:s”y 107 | 103 | 118 91 75 81 90 108 | 102 94 98 78 70 92
% 21% | 20% | 22% | 19% | 17% | 16% | 17% | 20% | 18% | 16% | 16% | 14% | 14% 17%
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