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MARKET DESIGN, ECONOMICS AND POWER SYSTEMS




Natural Gas Pipelines in MISO Nortk
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Natural Gas Pipelines, in MISQ.Soull s
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Intrastate Pipelines Senving MISQ.SQuiMGRRRINSIN
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== Acadian e Crosstex LIG e KM Texas
Acadian-Cypress == Energy Transfer-Vantex === Southcross Mississippi
Acadian-Evangeling == KM Tejas © Intrastate-Served Generator

L=VITAN & ASSOCIAT=S, INC.



LDCs Serving MISO
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I Alliant-Interstate P&L
0 Alliant-Wisconsin P&L
" Ameren lllinois

70 Ameren Missouri

. Citizens Gas
1 Consumers Energy
B Liberty Utilities

- Centerpoint Energy Minnesota =

~ Madison Gas & Electric

_ Michigan Consolidated Gas

© | Michigan Gas Utilities

¢ MidAmerican Energy
'Minnesota Energy Resources
I Montana-Dakota Utilities

. Owatonna Public Utilities

~ SEMCO Gas

Vectren Indiana

'We Energies

~_ Wisconsin Gas

I Wisconsin Public Service
N Xcel Energy

- Northern Indiana Public Service O LDC-Served Generator
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LDCs Serving MIS

7 Atmos Energy I Terrebonne Parish
O LDC-Served Generator

1 Centerpoint-Arkansas

B Entergy New Orleans
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Natural Gas Storage in MIS
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Natural Gas Storage in M
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Gas-Capable Generation N MISC

MISO

North/Central MISO South Total
Gas-Capable 39 GW 30GW 69 GW
Generation
Interstate-Served
Gas-Capable 22 GW 23 GW 45 GW
Generation
Intrastate/LDC-Served
Gas-Capable 18 GW 6 GW 24 GW
Generation
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EIPC Target 2: High Gas De |

|

/ﬁ: “Affected Generation”
— /;_ does not imply a risk

N1 to electric reliability

StUdy Region Peak Hour Affected [ Affected Generation

Generation: 45,269 MWh (293%) | No Affected Generation |

MISO Peak Hour Affected Generation:
2,652 MWh (5.0%)
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EIPC Target 3. Gas-Sid

Undeliverable Energy in First 24 Hours (GWh)*

First Trip 10 20 30 40 50 60
PPA Type (h:m:s) |
Compression 3:52:47
Line Break 0:11:03
Compression 6:25:06
Z Line Break 4:20:42
8 Compression 7:36:01
Supply 0:00:00
Line Break 0:33:00
Comp /Supply _21:14.21
Compression None
Line Break 18:53:42
@ Line Break None |
s Compression None ]
Line Break None |
Compression 9:17:42 M
Compression None i
Line Break None |
& Line Break 0:54:20 |e—
z Compression None |
Line Break 4:17:48
Compression 12:22:51
Line Break 0:03:00
Line Break 1:42:40 |
Line Break None ]
S Storage None ]
2 Line Break 0:07:43 ~ — M Gas Only
Line Break None
Comp./LineBr.  None | W Dual Fuel
Compression None |
Compression None |
Line Break 4:21:49 | —
<>i Compression None
P Line Break None
Compression None
Line Break N/A

* Scheduled energy with undeiiverable gas
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Market Dynamics in Flux relativ

+ Higher coal attrition relative to MTEP — '13

*Lower delivered gas prices causing increased
pressure on “dark spread”

+*Nuclear retirements in IL, other

+ Substantial gas-fired new entry -- both combined cycle
and quick start peakers

* Accelerated entry of variable energy resources
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