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Presentation Overview

- How Much Generation is in the MISQO?

- How Much of the MISO Generation is
Recip Internal Combution Engine (RICE)
Driven?

- How Might the Loss of RICE Capacity
Impact the MISO Market?

- MISO Behind-the-Meter Generation
Considerations




Data Sources

- MISO Commercial Model & State
Estimator Data

- Form EIA-860 Database
- PSA Generation Database




MISO Generation
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Wind Generation in Midwest ISO Market

Wind Generation Registered Capacity

Jan. 2007 Jan. 2008 Jan. 2009 Jan. 2010

MidweSt ISQ_"% * Including 1530MW from MidAmerican since September 1, 2009

Energizing the Heartland




Wind Generation within Midwest ISO

 Wind Generation Registered Capacity as of July 1, 2010
— Total registered wind generation capacity: 8168.65 MW
— Wind resource represents 5.6% of the total registered capacity

Wind Generation Distribution

*  Wind Output Statistics
— On average, wind resources generate at 30% of its total capacity

— Historically wind generation output ranges from 1% to 72% of its total
capacity

MidwestIS<*

Energizing the Heartland




RICE Generation in MISO




Form EIA-860 Database
(Example)

EXxisting Generating Units in the United States by State, Company and Plant, 2008

(E xisting generating units as of December 31, 2008)

Nameplate
Capacity i Energy

Company Plant Name Megawatts) Source 1

American Profol Incorporated AlliantSBD 9203 P rofol 1.8 DFO

American Profol Incorporated AlliantS BD 9203 P rofol 1.8 DFO

Atlantic Municipal Utilities Atlantic 5.3 DFO

B ancroft Municipal Utilitie s Bancroft 0.6 DFO

B ancroft Municipal Utilitie s Bancroft 0.3 DFO

B ancroft Municipal Utilitie s Bancroft 1.8 DFO




Generators

Prime Mover Code Prinme Mover Description
ST SteamTurbine, including nuclear, geothermal and solar steam (does not include corrbined cycle)
Corrbustion (Gas) Turbine (includes jet engine design)
@ Internal Conrbustion Engine (diesel, piston)
CA Conbined Cycle SteamPart
CT Conbined Cycle Conbustion Turbine Part
CS Combined Cycle Single Shaft (conmbustion turbine and steamturbine share a single generator)
CcC Combined Cycle - Total Unit
HY Hydraulic Turbine (includes turbines associated with delivery of water by pipeline)
PS Hydraulic Turbine —Reversible (punped storage)
BT Turbines used in a binary cycle such as geothermal
PV Photovoltaic
WT Wind Turbine
CE Conmpressed Air Energy Storage
FC Fuel Cell
oT Other
NA Unknown at this time (use only for plantsfenerators in planning stage)




MISO States
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|C Generators in MISO States
(Form EIA-860 2008 Data)

LowEnd Est High End Est
State Units IC MW




|C Generation in lowa
(Form EIA-860 2008 Data)

Company

Company

Company

1 American Profol Incorporated

2 Atlantic Municipal Utilitie s

3 BancroftMunicipal Utilities

4 Bloomfield City of

5 Cascade Municipal Utilities

6 City of Algona

7 City of Alta

8 City of Anita

9 City of Bellevue
10 City of Brooklyn
11 City of Coggon
12 City of Coon Rapids
13 City of Coming
14 City of Denison
15 City of Dike
16 City of Durant

17 City of Earlville

18 City of Estherville
19 City of ForestCity
20 City of Graettinger
21 City of Greenfield
22 City of Hopkinton
23 City ofIndependence
24 City of Lake Mills
25 City of Lamoni
26 City of Laurens

27 City of Lenox

28 City of Manning

29 City of McGregor
30 City of Milford

31 City of Monte zuma
32 City of MtPleasant
33 City of New Hampton
34 City of Ogden

35 City of Onawa

36 City ofOsage

37 City of Panora

38 City of Pocahontas
39 City of Preston

40 City of Primghar

41 City ofRockford

42 City of Sibley

43 City ofState Center
44 City of S trawbermny Point
45 City of Sumner

46 City of Tipton

47 City of Traer

48 City of WestBend
49 City of WestLiberty
50 City of W hitte more
51 City of Wilton

52 DavenportCity of

53 Dayton City of

54 Des Moines Metro WRF

55 Gowrie Municipal Utilites

56 Grand J unction City of

57 Grundy Center Mun Light& Power
58 Harlan City of

59 Indianola Municipal Utilitie s

60 Industrial E nergy Applications Inc
61 Interstate Powerand LightCo
62 lowa MethodistMedical Center
63 J ohn Deere Dubuque W orks
64 La Porte City Utilities

65 Lake Park City of

66 Maquoketa City of

67 MidAmerican Energy Co

68 Pella City of

69 Rock Rapids Municipal Utility
70 Story City City of

71 StanCity of

72 University oflowa

73 Villisca City of

74 Vinton City of

75 Waverly Municipal E lec Utility
76 WintersetCity of

77 WM R enewable Energy LLC

Total MW




MISO State Estimator IC Gen MW
Alliant West & MidAmerican Energy

EIA

PRIME EIA
Area:BusNane AltLonmon Nane/ ocation Owner Max MW MOVER EGY SRC1
ME C:INDMUNI:3 Indianola Indianola 13 IC DFO
ME C:KNOXINDS:IT Knoxville Industrial MEC 16 IC DFO
ME C:LUNDQS T5:IT W aterloo Lundquist ME C 18 IC DFO
MEC:MONTEZU8:9 Montezuma, IA Montezuma 12 IC NG
MEC:PELLA 8:5 Pella Pella 12 IC DFO
MEC:SHENDOA:1 Shenandoa, IA S henandoa, 1A 20 IC DFO

Subtotal 91.0

ALTW:8TH_ST_:2 Dubuque Alliant 18
ALTW:GR JCT 5T Grand ] unction ? 15
ALTW:INDEP M8:1 Independence Independence 20
ALTW:INDEP M8:2 Independence Independence 9
ALTW :SPRVALL8:4 Spring Valley ? 3
Subtotal 65

Total MW 56

—-From PSA database which correlates MISO generators in the state estimator and
commercial model with EIA 860 & other data

- Does not include MEC/Geneseo, lllinois (26 MW) or ALTW/Worthington, MN (6




Summary & Observations

- The estimated ~3,000 MW of internal
combustion generation comprises approx.
2% of the ~145,000+ MW of dispatchable
generation in the MISO footprint recognized
in the MISO state estimator.

- Much (perhaps most) IC generation is

registered with the MISO as Behind-the-
Meter Generation (BTMG) vs. dispatchable
(Front-of-Meter) generation.

- The MISO state estimator does not include
all Behind-the-Meter Generation. l.e. the
actual available generation within the MISO is
likely to exceed the 145,000 MW estimate if
all BTMG were included.




ummary & Observations

(cont’d)

- Based on the MISO capacity recognized in
the MISO state estimator, and excluding
wind, the MISO footprint currently
exceeds the annual peak demand by
nearly 40%.

- The MISO currently appears to have an

abundance of capacity and may perceive
the potential loss of 3,000 MW +/- of IC
reserve capacity to be of little
conseqguence.

- The potential value of capacity (without
energy) appears low based on the MISO
voluntary capacity auction (VCA) results.
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Auction
(another indication of perceived over-

Total Amount of Total Amount of Total Amount of
APRCs Bid into the APRCs Offered into  APRCs that Cleared
Auction the Auction Auction
PY 2009-2010 7525.3
PY 2009-2010 363.8
PY 2009-2010 3588
PY 2009-2010 . 13729.5
PY 2009-2010 22312.5
PY 2009-2010 224249
PY 2009-2010 19688.3
PY 2009-2010 19982.2
PY 2009-2010 21548.7
PY 2009-2010 . 23985.9
PY 2009-2010 27683.4
PY 2009-2010 21609.9

Auction Clearing Price

Planning Year Month ($/APRC)

Total Amount of Total Amount of
APRCs Bid into the APRCs Offered into
Auction the Auction

Total Amount of APRCs
that Cleared Auction

Auction Clearing Price

Planning Year Month ($/APRC)

PY 2010-2011
PY 2010-2011
PY 2010-2011




Conclusions

- One potential impact of RICE NESHAP is

the removal of some RICE capacity from
the MISO market footprint.

- Assuming that most RICE capacity is BTMG
which is held in reserves and is called
upon only in case of MISO emergencies,

and total capacity availability including
BTMG significantly exceeds demand, the
removal of RICE BTMG may have little
impact on the MISO energy market.
(There is no MISO capacity market.)




Conclusions (cont’d)

- HOWEVER, the impact on individual Load
Serving Entities could be significant as
they would be required to procure
replacement capacity at uncertain costs &
transmission availability risk if they do not
retro-fit.

- Long-term capacity replacement costs for
bilateral purchases are uncertain, but are
anticipated by to be in the $24.00 to
$36.00/kW-year range.

- If BTMG capacity is replaced with bilateral
purchases, communities will lose the
added reliability benefit of local




Behind-the-Meter Generation

Considerations




MISO Business Practice Manual Excerpt re.
Behind-the-Meter Generation /
Load Modifying Resource

4.9 Load Modifying Resources [69.3.2]

Load Modifying Resources are classified as either a Demand Resource (DR) or Behind the
Meter Generation (BTMG). A Demand Resource shall mean a resource registered with the
Midwest IS0 defined as Interruptible Load or Direct Confrol Load Management and other

resources, that result in additional and verifiable reductions in end-use customer demand duri
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4.9.1 Load Modifying Resource Obligations and Penalties

IS0. The LSE that has designated LPRCs from an accredited LMR (or had its accredited DHs
nefted from its LSE Forecast Requirement) would be subject to penalties if that LMR fails to
respond in an amount greater than or equal to the target level of Load reduction for DRs or
target level of generation increase for BTMG as directed by the Midwest ISO or LBA in

accordance with emergency operating proceduras.

— The MISO permits a notification time of up to 12 hours for BTMG,
which limits its usefulness and likelihood of being called upon
during immediate emergencies. It is more likely to be called upon
under sustained major plant outage conditions or loss/lack of
availability of other intermediate or base load resources to meet
unexpectedly high short-term load forecasts.

— When called upon during emergencies, MISO contacts control area
operator to request/order demand reduction of specified amount
based upon available LMRs.

- Alternatively, BTMG can be used as a hedge against high Day Ahea'm
Real Time prices, which would not be considered emerg




Open & Important Questions ....

— Will the EPA accept the MISO definition
of an “Emergency” in applying the
RICE NESHAP rules to Behind-the-Meter
Generation?

- Will the MISO (and other RTOs) and EPA
agree upon emergency or ISO required

operating limits that will permit
continued use of BTMG to meet resource
capacity requirements and provide local
reliability benefits without incurring
excessive costs for emission control
requirements for units that rarely




Other Questions / Discussion?
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