August 22, 2008




Time

Topic

Presenter

9:30 - 9:45 Introductions Dale Burmester
Background Information Dale Burmester
9:45-10:15 -ATC Futures Matrix Todd Tadych
-MISO MTEP PROMOD Models / JCSP Models
Generation Within the MISO Models
_ _ -MW vs. Load Percentages
10:15-11:45 -Total Generation - Location and Type Todd Tadych
-MISO Expansion Generation
11:45-12:15 Lunch
Generation needed to meet the ATC Futures Matrix Assumptions
12:15-1:45 -MW Calculations Todd Tadych
-Potential Siting Methodology
Dale Burmester
1:45 - 2:00 Next Steps /Q & A Todd Tadych
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ATC Futures

Background Information

ATC Futures Matrix

Load Energy |Small Capacity
Load Energy Growth Growth Coal Generator MISO MTEPO9
Growth Growth outside outside Retirements Additions Generation Portfolios
Drivers within ATC|within ATC ATC ATC Within ATC Within ATC Outside ATC
Bounds 2024 2024 2024 2024 2024 2024 2024
Lower 0.5% 0.5% 0.5% 0.5% 880 MW No NED N/A
Mid 1.75% 1.75% 1.75% 1.75% 440 MW NED N/A
o, o, o, o, NED’
Upper 3.0% 3.0% 3.0% 3.0% None 600 More Coal N/A
2024 Futures Descriptions
Robust Economy 3.0% 3.0% 3.0% 3.0% Upper Reference
High Retirements 1.5% 1.5% 1.5% 1.5% Lower (with NED) Environmental
High Environmental 1.0% 0.8% 1.1% 1.1% Lower Environmental
Slow Growth 0.5% 0.5% 0.5% 0.5% Mid Reference
DOE 20% Wind 2.0% 2.0% 2.0% 2.0% Lower 20% Wind
Fuel & Inv. Limitations 1.3% 1.3% 1.3% 1.3% Mid Investment Limitation
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Background Information
MISO MTEPQ9 / JCSP PROMOD Models

« MISO Joint Planning Initiatives

— MISO Transmission Expansion Plan
(MTEPO9)
— Joint Coordinated System Plan (JCSP)
« MISO
« SPP
« PUM
« TVA
« Other Interested Parties

— Using process developed by MISO for
MTEPOS8




S S

Background Information
MISO MTEPQ9 / JCSP PROMOD Models

« MTEPQO9 Future Scenarios

— Reference Future

« Models the Status Quo. This future models the
power system as it exists today with reference
values and trends based on recent historical data
while preserving existing standards for resource
adequacy, existing renewable mandates and
environmental legislation

— 20% Wind Mandate Future

« Requires 20% of the energy consumption come
from wind by 2024. Regional Capacity Factors of
new units applied toward mandate, and 15% of
Maximum Capacity counted toward Reserve Margin
Calculations. Existing Wind mandates accounted
for in Reference Future are applied to all futures.
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Background Information
MISO MTEPQ9 / JCSP PROMOD Models

« MTEPQO9 Future Scenarios

— Environmental Future

« Assumes environmentally friendly legislation
including a carbon tax of $25 per tona nd a 25%
higher cost on mercury.

— Limited Investment Future

 Future is limited by uncertainty, risk, cost control
policies, siting limitations and limited transmission.
Permitting limitations on transmission results in
limited corridors. Permitting limitations on greenfield
sites limits siting of gas to load centers. Risk,
uncertainty and permittin of Coal / IGCC causes 5
year delay on generation permitting until clean
technologies mature and legislation is identified.
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Background Information
MISO MTEPQ9 / JCSP PROMOD Models

« MTEPO9 vs MTEPOS8

— Generation expansion process used for
MTEPQ9 followed that developed for MTEPOS8

— MTEPO9 models include updates to economic
variables

— Incremental generation expansion analysis for
MTEPOQ9 is different from MTEPOS8

« MTEPOS8 expansions essentially “wiped clean” prior
to starting MTEPQ9 expansion analysis




Generation and Load
Within the MISO Models

Generation vs Load Percentages from PowerBase

2008 Gen vs Load (%) ***Wind at 15%"*

Area Environmental Limited Investment Reference Wind
MISO - All 4.82% 4.82% 4.82% -16.09%
MISO - Central 10.35% 10.35% 10.35% -11.13%
MISO - East 10.60% 10.60% 10.60% -22.63%
MISO - West -6.05% -6.05% -6.05% -14.44%
MRO - Non MISO 17.11% 17.11% 17.27% -0.18%
ComEd -19.29% -19.29% -17.85% -19.29%

2024 Gen vs Load (%) ***Wind at 15%***

Area Environmental Limited Investment Reference Wind
MISO - All 17.23% 20.19% 19.38% 19.18%
MISO - Central 25.82% 25.39% 25.39% 26.01%
MISO - East 9.84% 23.24% 20.64% 20.97%
MISO - West 16.79% 12.90% 12.90% 11.51%
MRO - Non MISO 10.23% 10.71% 10.71% 13.28%
ComEd 9.55% -2.09% -5.81% -0.85%
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S

Generation and Load

Within the MISO Models

Total Generation from PowerBase

2008 Total Gen (MW) ***Wind at 15%"**

Area Environmental Limited Investment Reference Wind
MISO - All 127813.52 127813.52 127813.52 102313.52
MISO - Central 43665.00 43665.00 43665.00 35165.00
MISO - East 44932.07 44932.07 44932.07 31432.07
MISO - West 39216.45 39216.45 39216.45 35716.45
MRO - Non MISO 23032.44 23032.44 23064.44 19632.44
ComEd 19238.77 19238.77 19583.25 19238.77

2024 Total Gen (MW) ***Wind at 15%"**

Area Environmental Limited Investment Reference Wind
MISO - All 168881.22 178481.22 177281.22 176981.22
MISO - Central 57037.00 60637.00 60637.00 60937.00
MISO - East 54643.07 57043.07 55843.07 55993.07
MISO - West 57201.15 60801.15 60801.15 60051.15
MRO - Non MISO 24664.44 25864.44 25864.44 26464.44
ComEd 32783.25 31583.25 30383.25 31983.25
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Generation and Load
Within the MISO Models

2008 Non-Coincident Peak Demand (MW)

Area Environmental Limited Investment Reference Wind
MISO - All 123200.00 123414.00 123414.00 123414.00
MISO - Central 39904.00 40064.00 40064.00 40064.00
MISO - East 41138.00 40954.00 40954.00 40954.00
MISO - West 42158.00 42396.00 42396.00 42396.00
MRO - Non MISO 19826.00 19879.00 19879.00 19879.00
ComEd 24178.00 24292.00 24292.00 24292.00
- 2024 Non-Coincident Peak Demand (MW)

Area Environmental Limited Investment Reference Wind
MISO - All 144061.00 148502.00 148502.00 148502.00
MISO - Central 45332.00 48360.00 48360.00 48360.00
MISO - East 49750.00 46288.00 46288.00 46288.00
MISO - West 48979.00 53854.00 53854.00 53854.00
MRO - Non MISO 22376.00 23362.00 23362.00 23362.00
ComEd 29925.00 32259.00 32259.00 32259.00

2008 - 2024 Average Non-Coincident Peak Demand Growth (%)

Area Environmental Limited Investment Reference Wind
MISO - All 1.0475% 1.2394% 1.2394% 1.2394%
MISO - Central 0.8534% 1.2618% 1.2618% 1.2618%
MISO - East 1.2746% 0.8191% 0.8191% 0.8191%
MISO - West 1.0040% 1.6047% 1.6047% 1.6047%
MRO - Non MISO 0.8098% 1.0819% 1.0819% 1.0819%
ComEd 1.4317% 1.9090% 1.9090% 1.9090%




Generation and Load

Within the MISO Models

2008 Energy (GWh)

Area Environmental Limited Investment Reference Wind
MISO - All 620983.00 621964.00 621964.00 621964.00
MISO - Central 209196.00 209815.00 209815.00 209815.00
MISO - East 204548.00 204038.00 204038.00 204038.00
MISO - West 207239.00 208111.00 208111.00 208111.00
MRO - Non MISO 99330.00 99591.00 99591.00 99591.00
ComEd 104639.00 105061.00 105061.00 105061.00
- 2024 Energy (GWh)

Area Environmental Limited Investment Reference Wind
MISO - All 714640.01 733941.01 733941.01 733941.01
MISO - Central 237090.00 248632.00 248632.00 248632.00
MISO - East 239926.00 230551.00 230551.00 230551.00
MISO - West 237624.01 254758.01 254758.01 254758.01
MRO - Non MISO 111969.00 116843.00 116843.00 116843.00
ComEd 125632.00 134000.00 134000.00 134000.00

2008 - 2024 Average Energy Growth (%)

Area Environmental Limited Investment Reference Wind
MISO - All 0.9403% 1.1086% 1.1086% 1.1086%
MISO - Central 0.8375% 1.1376% 1.1376% 1.1376%
MISO - East 1.0688% 0.8173% 0.8173% 0.8173%
MISO - West 0.9155% 1.3556% 1.3556% 1.3556%
MRO - Non MISO 0.8014% 1.0702% 1.0702% 1.0702%
ComEd 1.2264% 1.6352% 1.6352% 1.6352%




1S'6% Si'b2 0

o

2

osuByssa] o
0oL ojos O
00z o100l O
osy oro0z )
059 orosy ()
oot otoss ()

0001 ueu Lmsohoo

X¥id Ag 371
Jun paseaalnd DOSIN

pura@
onn@
0@

R
HUN pajsedaiod DOSIN

ooLol0s O
ost oy00z )

0004 uew sawaio{_)

xeuwd jueld Ag a7IS
udledauag pauueld DOSIN

seapnn W

Bnd Ag 3lA1S
uonelauad pauueld DOSIN

L09zad-v

Leread

coi@  L1sead-¥ 0

JULEEL 4

.y 8/4€)

@994

06:@ 084

681-@

080194
2.4 £84-9
1949

184
1839 —grgad -

84—

800Z @ 2N AJI00|9A ‘o] suoisidaq AB1sug [eqol9 Buisn - 0S| ISaMPIN

s
ks \.%TB
N

64D

114

881—
G8id—e 8d-o

N (A yoan,d/ON

uopesauan pauueld pue pajsesasod “°

/ —

aJnjn4 [ejuawuocdiAugz-jes3uad OSIN

\ N

S



% s

1915 06'S2 0 J N/ momm.@ a)Iing A)120]9A “ou| suolsioaq ABleuz eqo|9 Buisn -|0S] 3sempIi n\«,W\..B
l\\r

psueyissan o
0oL 0105 O
00z 23001 O
ost o100z )
059 0 05v ()

oot e osa(_)

LA Kid A8 9715
N pagEedai0d DOSIA

purA@
el ]
oo @

1and Ag 3lA1S
Hun pajEedaiod J0SIA

00LoI0s O
\H o0st 0300z )

0001 ueuw \_m.«cm..oo

xewd jJueld Ag 8IS
uoljesauag pauueld SOSIN

teaonn
Ik} 4
kDY
»Y
12n4 Ag all1s
Uo|jIBUBY PAULEIH DOSIN

ala "

\d

514
1vsead-¥

L4 9849

- oread

wommmn_.*

6+d

054

100849

rS4 849
084
064Q) 9
e 684-0
1@ 080L9d
g fyeY 4 £84-©
914
Bu*@zwma 18
84— 6.4 114
884
s8d-o 840
154@

"% |.V|N.°N\I&°ANN

‘uolelauas) pau
Mm:mEﬂmm;:_ pa

|

_\E_n_ P

Huiry-|

M
mH Jua OSIN

ue pajsesalo]



10°9¢

00ez

094
1rsead

154-@

664

7

\

L09¢8d-v
JAEE

8.4-@
084
0649 9

684-9 7@ sri-@
i@ 080194

Eﬁ
184§ —grgaq

951-@

884—
$8d—e

¥20¢-800¢
uoljeJauas) pauu

ﬁ

{

|

s

800Z @ #)INg AJ20J3A ‘ou| suolsioa@ AB1aug [eqo|9 Buisn - QS| IseMpii uAW‘..B

i@

200944

354-@
£84-9

F8d—

181-&

0S uBy}ssa o
00L 0105 ©
00z 1001 O
ost 0100z ()
059 ovosv)
oooL erosa()

Xviid AQ 9ZIS
HUN Pa1sE02104 JOSIN

pupa@
1@
E] ]
12nd 4Q al1s
BU PISEI2I04 DOSIA

ooLolos O
ost o100z (O

0001 UBU} 183310 O

xelwd jeld Ag az7IS

uoneiauag pauueld JOSIN

sezpony W

i) 4

(Ee) 4

s Y
|and Ag alis

uoneiaua9 pauueld DOSIW

6.4-€) 174

849

eld pue po)sesalo

o

3.n)n4 92Ud13j9y-[eJJua) Om:@

\

)



bLP9 LE°2E

5649

%638)
16360 W

094
1¥5ead

154-@
9%64-G061@) \...E.

664

€64

94

¥64

r94-8)
10924d

984
® 654
Lovead

10084
RIERD)

6840 854-@

080194-¥

£ wu..”

184~ gredd

964-@

884—

£81-0

184-&

F8d—

8002 & a)Ns AJI20|8A ‘ou| suolsida ABlaug [eqols Buisn - 0S| ISaMpI

6248

afa

N

00L0l05 O
0s+ 01002 ()

000} vew LoﬁmLOO

xewd Jeld Ag azis
uoieiauad pauueld DOSIN

pupa@
bl ]

1an4 Ag alkis
U PajSEIBI04 DOSIA

05 uByyssal o

L4

00l o305 ¢
00z 100l O
ost o100z )

84— -2

164

rAERS

oLLd

Sk 80ld-e

00kd—

S0L4-©

roLd-©

coLd-@

1013

Lok

ose orost ()
oooL ev0sa ()
0004 v sewas0 ()

Xwitd 48 3715
BN paiseI2104 DOSIN

1eapny '
15
e
o) 4

[#nd Ag aIA1S
uoneiauao pauueld DOSIW

60Ld—

w9

-9

. 2

1 {44

jelauan pauueld pue pajsedalol
4 PUIM %02-1

20 OSIN



sajw
8002 @ NS Ay
SI'bE 8041 0

059 03058 ()
0001 vewy seieaio{_)

X AQ 2ZIS
¥un pajsedslod 30SIM

g
@
120 @
land Ag 3AIS
YU pajses2104 JOSIN

605194d

05 UBYISSaT o |‘
002 01001 O
oooterose ()

000} uey ..mﬁmhoo

20]2A ‘au| suoisioe ABJaug jeqols Buish - 0S| ywm__r_v_s_

8r6ead-v

£r6€8d-v

xeud jueld Ag 2ZIS
uoleJsuas pauueld 30SIN

- pupa 7 \\
aeaony W
) 4

[2nd Ag SIS
uoielauag pauueld J0SIN

7v\NoN 8002
ﬂ.::%m eld ﬁ pue pajsesalod

uu
m._E:"_ jejusawiuodiAuz-jses me_s_

P a //

965£9d—

£14-@

4@

sledd—

s
e
N



sajw

e 8002 @ 8NNg AJ190|3A ‘au| suolsiaeq AB1auz [eqo|9 Buish - 0S| ﬁeru_s_ iw..‘a
SI'$E a0'Lt 0 v

059 o0st () 8rsead-v

XviNd 48 971
Hun pajsedalnd 30SIK

Ib] |
e @
o] ]
[Bnd 48 3IAIS
Jun pajseaai04 30SIM

£r6€8d-v

AER
12114y
05 ueypssal o acm—mml‘

00z ©00L O
ooo 03053 () e

0001 ey} LoEEoO

9Lid

xewd ueld Ag azIS
uoledauag pauueld 30SIN

arid

pupi ¥

7 seaonn W
0y

18n4 g Ak
uoleauag pauueld 30SIN

i@ e

sledd—

965£9d—

xN
v—\i"
o0
o
o
N

wz::mmo m_%g_ucm pajsesaloy

JUBWIISAAU| pajiwl-}se] ow_s_ o
9 2 m:j



sajw

e 8002 & 3)NS AI00|3A ‘au| suolsideg ABlau3 [eqo|9 Buisn - 0S| awm__r_v_s_ u\awv..a
sIve 80°LT 0 \

92ZLi-@
059 o st () 8reead-v

Kvid Ag 2215
U pajsBa2104 305N

il |

o @

[Bnd Ag alkis S

UM pajsesasnd 30SIN

£r6€8d-v

oS uBylssa] o
o0z erook & 605194 e
000t 03059 () €

0001 uey seaio{_)

Xeld ™ jueld Ag azis
uoneauag pauueld 305N

mﬁ&.\\lfv/

pupn 57
seapony W

-1 Y
124 Ag A4S

uoneIauag pauueld 30SIN
-~

914G

sledd—

965£9d—

wN\o
wﬂ_czwmoc Bl m:m pajseosaio

2Jn)n4 3o mu_mm_ }se3 OSIN

S /ﬁ/



sajw
===
16°24

—

(=

9b'9E 0

800Z @ 33NS A2019A ,o_.___ suoisioad AB1sug [eqol9 Buisn - 0S| 3SaMPIN

s

atpn

N

8rsea9d-v
£rsead-v

60519d [F{EY

SE/
Sgld
AL | ®

19138)
8914
.m:“_..

e2138) 0413E)
18138)

0914

veLd-@
051 3-@-9eHd

9@
1919

8/bd—

8Gl4— @024
€2

o148

RVA R ]

1544 g56cqq— @151 £914

1814-8

Slld-e

N1

0813-D

osueyyssa o

ool
00z
st
059

005 O
ojooL O
o100z O)

oose ()

oot evosa ()
0001 uewy saeaio{_)

Xvitd 48 3215
N pajsedealod 30SIW

pui@
1@
%] ]
12n4 Ag 2141s
JuN paised3404 30SIN

05 ueyrSsa o
00z o100 O
ooototosa ()

a0t uewp =ai0 ()

xeuwd eld Ag 3TIs
UoIj2BUBH PauLEld JOSIN

Pup
seapnyW
e 4

8N4 4 a14is
uoieIaus pauueld JOSIN

6/14-@

98Li-o
Sgld-eo

S}iUN pauueld pue pajsesa.o
aJinjnd puip %0z-3sed OSIN



sajw

0F' 1L 04'SE 0

-]
uoom.@.e_:m.a_uo_a>.,uc_.2o_m_uwn.>9u_cm leqo|s Buisn - 0S| 1saMpIN

atpn

05 uey}ssa o
00l 0105 O
00z 0h001 O
ost o100z (O
059 orost ()
oooLoross ()

0001 uew sawaio(_)

Xwitd Ag azIs
UM PajsEII04 MOSIN

€614
A 266€9d—

&t 26249

pua@
—mmmmm\.ﬂ

onn@
oo @@
1and Ag alAis
JU PRSI0 MOSIN
0L2ad i T
Lezd 0zz3) Smmmauﬂhm&v @y (A 05 Ueyyssa7 o
2red 1zz4d 001008 O
8724 reed 00Z 03001 O
1224
o124 9724 6£24-©

ost otz O
)
e sssedd— [F-r0Lrad 058 oost ()
szzd
rzed

000l cw::mﬁw.wo
xeuld jueld Ag azis

\ uonelauag paule|d AMOSIN
5 . 6224 1 B
5 119t4d Y ey
789¢9d zead-v Y
reon'W
»Y

L0Z4-@ 1174 jend Ag alkis
o 724 .. uoReiauag pauueld AMMOSIY
i w. 1£24-9
trzd

0£zd ;
@

& 0ss£ad @ orzd WP
0
« @ o4

8£74-@
7 @-9red

¥20¢-800¢
S}iU) pauue]d pue pajsesalo
aJinin4 _E:oE:o.__>:m_-ﬂmmr> OSIN



sajw

0k 1L

04'SE 0

r0z4-@

265£8d—
@7 2624 .0;4 -
ozelad 0@ Ls5e9d
LIRZN-) 9£24
01.28d seon e
{ 9024-@ 0zz3) AT Ng 71 u/ ®-uu
g sty B 74 22z
eed i s
92z 66249
0@ sz r v
zm_\d 149 s55¢ad r0Lrad
Y 119vad 6224 W-289cad @
00Z4-@ zz£9d—v
A
1Z4-9
£274-9
5249 N
trzd ;
0s5€ad otz
« 1024-@
924

¥202-8002
S}iuN pauue|d pue pajs

8002 @ NS ANI0I3A- DU 'suoIsI09QABIaUT [eqo|9 Buisn - OS] ISaMPIN

s

atpn

05 uey}ssa o
0oL o105 O
00z olo0L O —
ost 900z )
053 orosy ()

oootorosa ()
0001 ey o)

Xwid Ag a71S
JUn PRISEI2.04 MOSIN

purn@
1@
oo @
12nd Ag aiMS
YU Pajse0210d MOSIN

0S uBy}sSsa] o
00L0}0S ©
00z 300k O
os¥ 0100z )
0sg o1 ost ()

0001 Uy} a_mm.oo

xeud eld 4g 8IS
UOREIAURD PAULEI MOSIN

pum 57
Yo7
[Cee) 4

) 4

18n4 4g aikis
UOijE IBUSS PAULEI AMOSIN

@

8624-@

ed3103

jusujsaAu] pajiuri-3sspy OSIN



sajw

_ s

8002 @ aNSAN20|aA ‘du'suolsidaqABIaug [eqo|o Buisn - 0S| IsampIN n\@»z

0F' 1L 04'SE 0

05 Uy ssa o
0oL 005 ©
002 000k QO |-
ost o0z (O
0s3 orost ()
oootorosa ()

0001 ueyy hmﬁm‘_oo

XvWd Ag 8Tis
HUn PajseI340 4 MOSIM

@614

265£8d—
@164

4 A4 B

pusa@
€574 1sseady

Il ]
oo @

[end Ag 8|A1S
HUN PaISE2404 MOSIN
9€ed
- oS ueySsal o
o ﬂ _.NNH_. SIS erd [ s e &
‘ Z61d - 00z 23001 O
reed I~ b
Lecd  8zed Zved Leed 05t 0100z ()
osaorosk ()
1224 GMNU_\. BY) 19100,
9224 @-602d cscead— [F-rosrdad 16149 0001 uBYy 43y LOO
67

Xewd jJueld Ag aZIS
reed
: Py

uonelauas pauue|d AMMOSIN
; : Lordd 8614 beed Y

6814-@ .M“_.w«
20994 _ gy o074 zzca9d-v

el 4
8074 oY
Led-@

@661

G614 |and Ag aitis
t uoielauag pauueld AMOSIN
. HNE‘

1£74-©
rred

0674 Z als

IER Y
oscead-¥W
9614
6144

8624-@

ared

¥20¢-800¢

S}iuN pauue|d pue pajsesa.o]

°91N}N4 9J3U9J.19]9¥~-}SOM _Ow_ N



| s

8007 @ NS Ad0|3A - ‘ausuolsioagABilaug [eqo|o Buisn - OS] 1SaMpIN na%\..a

0F' 1L 04'SE 0

N

gsueylssa o
00L 010§ O
002 004 O
ost ooz (O
053 ojost ()
oot ovosa ()

0001 UBYy} 4338340 O
€614
A 266€9d—

Xid A 8IS
N PAISEI2104 MOSIN
[HER )

££21-© 26249 Eﬁ,“
oze1ad Lscead Y —g

2224 1and Ag ailis
0L:8d  zoLi@

Leed JUN P2ISEI240 4 AMOSI
9ezd
3 0223y SFSEadV gy

1£24 sezdag

gsueyissan o
ooLolos &
8724 reed ‘ £tz4 00z @400l O
gy rd - e red ost o100z O
6£24-© ossorost ()
9224 -
Gz @60zd \ JIHEY 000} UBY} 1318210 O
vzed 656¢9d rolrad xewgdweld Ag 8IS
\‘.wa_.u_ 6224 uolE 18UBY PRULEID MOSI
v 789¢4d - |
bl L19vdd \ 2 1@ .
€9d-+v 0
2 8024-@ 0¥
o) 4
e 1BnJ Ag ais
£224-O@ 5614 oI 13U39 PAULBI MOSIN
mww%

1£74-©
rrzd

& 0s5€ad 0rZd

« cm_.u_m..”u_‘

0£Z4-&

EY

8£74-@

ared

¥202-800¢C
SHufn pauuejd pue pajsedalo
ainmng puip\ %0z-1seM OSIN




Generation needed to meet the
ATC Futures Matrix Assumptions

« 6 ATC Futures

—Robust Economy

—High Retirements

—High Environmental

—Slow Growth

—DOE 20% Wind

—Fuel and Investment Limitations




ATC - Robust Economy

Load Growth Inside / Outside ATC: 3.0% / 3.0%

MISO — Reference Case Load Values

Demand Annual Peak (MW): 2024

Area MISO - ALL MISO - Central MISO - East MISO - West MRO ComEd

PowerBase 148,502 48,360 46,288 53,854 23,362 32,259

3.0% 195,673 63,496 65,190 66,987 31,560 38,251

Difference 47 171 15,136 18,902 13,133 8,198 5,992

2024 Gen vs Load (%)
***Wind at 15%*** 19.38% 25.39% 20.64% 12.90% 10.71% -5.81%
Generation Needed to
Meet Reserves (MW) 56,313 18,980 22,803 14,827 9,076 5,992
Area Generation Resource Percentage Summary

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 8.25% 3.23% 11.97% 10.41% 8.34% 3.56%
CT Gas 18.32% 21.66% 19.23% 14.01% 18.21% 22.34%
Nuclear 8.77% 8.18% 11.69% 6.91% 5.64% 26.78%
ST Coal 54.18% 58.50% 56.29% 47.80% 58.16% 20.35%
Wind 10.47% 8.43% 0.82% 20.86% 9.66% 26.97%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Generation to be added based on Resource Percentage Allocations (No Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 3,892 488 2,263 1,367 683 214
CT Gas 8,644 3,278 3,635 1,841 1,492 1,339
Nuclear 4,137 1,237 2,209 908 463 1,605
ST Coal 25,559 8,856 10,640 6,278 4,768 1,220
Wind (15% cap credit) 32,933 8,511 1,036 18,266 5,278 10,773
Total 75,164 22,371 19,783 28,659 12,684 15,149
Generation to be added based on Resource Percentage Allocations (With Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 4,646 612 2,730 1,543 757 214
CT Gas 10,319 4,111 4,385 2,078 1,652 1,339
Nuclear 4,938 1,552 2,665 1,025 512 1,605
ST Coal 30,512 11,104 12,836 7,087 5,278 1,220
Wind (15% cap credit) 39,315 10,672 1,250 20,622 5,844 10,773
Total 89,731 28,051 23,866 32,356 14,043 15,149




ATC - High Retirements

Load Growth Inside / Outside ATC: 1.5% /1.5%

MISO — Environmental Case Load Values

Demand Annual Peak (MW): 2024

Area MISO - ALL MISO - Central MISO - East MISO - West MRO ComEd

PowerBase 144,061 45,332 49,750 48,979 22 376 29,925

1.5% 154,737 50,212 51,552 52,973 24,957 30,249

Difference 10,676 4,880 1,802 3,994 2,581 324

2024 Gen vs Load (%)
***Wind at 15%*** 17.23% 25.82% 9.84% 16.79% 10.23% -5.81%
Generation Needed to
Meet Reserves (MW) 12,515 6,140 1,979 4,664 2,845 324
Area Generation Resource Percentage Summary

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 8.69% 3.43% 12.28% 11.11% 8.80% 3.35%
CT Gas 17.78% 20.92% 19.72% 12.71% 13.67% 19.55%
Nuclear 13.06% 10.81% 17.07% 11.90% 5.95% 34.03%
ST Coal 49.44% 55.87% 50.09% 42.01% 61.38% 17.68%
Wind 11.03% 8.97% 0.84% 22.28% 10.19% 25.38%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Generation to be added based on Resource Percentage Allocations (No Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 928 167 221 444 227 11
CT Gas 1,898 1,021 355 507 353 63
Nuclear 1,394 528 308 475 154 110
ST Coal 5,278 2,726 902 1,678 1,584 57
Wind (15% cap credit) 7,852 2,919 101 5,931 1,754 548
Total 17,350 7,361 1,888 9,035 4,072 789
Generation to be added based on Resource Percentage Allocations (With Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 1,088 211 243 518 250 11
CT Gas 2,225 1,284 390 593 389 63
Nuclear 1,635 664 338 555 169 110
ST Coal 6,187 3,430 991 1,959 1,746 57
Wind (15% cap credit) 9,205 3,672 111 6,926 1,933 548
Total 20,339 9,262 2,073 10,552 4,489 789




ATC - High Environmental

Load Growth Inside / Outside ATC: 1.0%/1.1%

MISO — Environmental Case Load Values

Demand Annual Peak (MW): 2024

Area MISO - ALL MISO - Central MISO - East MISO - West MRO ComEd

PowerBase 144,061 45,332 49,750 48,979 22 376 29,925

1.1% 145,263 47,138 48,395 49,729 23,429 28,397

Difference 1,202 1,806 -1,355 750 1,053 -1,528

2024 Gen vs Load (%)
***Wind at 15%*** 17.23% 25.82% 9.84% 16.79% 10.23% -5.81%
Generation Needed to
Meet Reserves (MW) 1,409 2,272 -1,488 876 1,161 -1,528
Area Generation Resource Percentage Summary

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 8.69% 3.43% 12.28% 11.11% 8.80% 3.35%
CT Gas 17.78% 20.92% 19.72% 12.71% 13.67% 19.55%
Nuclear 13.06% 10.81% 17.07% 11.90% 5.95% 34.03%
ST Coal 49.44% 55.87% 50.09% 42.01% 61.38% 17.68%
Wind 11.03% 8.97% 0.84% 22.28% 10.19% 25.38%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Generation to be added based on Resource Percentage Allocations (No Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 104 62 -166 83 93 -51
CT Gas 214 378 -267 95 144 -299
Nuclear 157 195 -231 89 63 -520
ST Coal 594 1,009 -679 315 646 -270
Wind (15% cap credit) 884 1,080 -76 1,114 716 -2,586
Total 1,953 2,724 -1,419 1,698 1,661 -3,726
Generation to be added based on Resource Percentage Allocations (With Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 122 78 -183 97 102 -51
CT Gas 250 475 -293 111 159 -299
Nuclear 184 246 -254 104 69 -520
ST Coal 697 1,270 -745 368 713 -270
Wind (15% cap credit) 1,036 1,359 -84 1,301 789 -2,586
Total 2,290 3,428 -1,559 1,983 1,831 -3,726




ATC - Slow Growth

Load Growth Inside / Outside ATC: 0.5% / 0.5%
MISO — Reference Case Load Values

Demand Annual Peak (MW): 2024

Area MISO - ALL MISO - Central MISO - East MISO - West MRO ComEd

PowerBase 148,502 48,360 46,288 53,854 23,362 32,259

0.5% 132,067 42,856 43,999 45,212 21,301 25,817

Difference -16,435 -5,504 -2,289 -8,642 -2,061 -6,442

2024 Gen vs Load (%)
***Wind at 15%*** 19.38% 25.39% 20.64% 12.90% 10.71% -5.81%
Generation Needed to
Meet Reserves (MW) -19,621 -6,902 -2,761 -9,757 -2,282 -6,442
Area Generation Resource Percentage Summary

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 8.25% 3.23% 11.97% 10.41% 8.34% 3.56%
CT Gas 18.32% 21.66% 19.23% 14.01% 18.21% 22.34%
Nuclear 8.77% 8.18% 11.69% 6.91% 5.64% 26.78%
ST Coal 54.18% 58.50% 56.29% 47.80% 58.16% 20.35%
Wind 10.47% 8.43% 0.82% 20.86% 9.66% 26.97%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Generation to be added based on Resource Percentage Allocations (No Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle -1,356 -178 -274 -899 -172 -230
CT Gas -3,012 -1,192 -440 -1,211 -375 -1,439
Nuclear -1,441 -450 -267 -598 -116 -1,725
ST Coal -8,905 -3,220 -1,288 -4,131 -1,199 -1,311
Wind (15% cap credit) -11,474 -3,095 -125 -12,020 -1,327 -11,581
Total -26,189 -8,135 -2,396 -18,859 -3,189 -16,285
Generation to be added based on Resource Percentage Allocations (With Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle -1,619 -223 -331 -1,015 -190 -230
CT Gas -3,595 -1,495 -531 -1,367 -415 -1,439
Nuclear -1,721 -564 -323 -675 -129 -1,725
ST Coal -10,631 -4,038 -1,554 -4,664 -1,327 -1,311
Wind (15% cap credit) -13,698 -3,881 -151 -13,571 -1,469 -11,581
Total -31,264 -10,200 -2,890 -21,292 -3,531 -16,285




ATC - DOE 20% Wind

Load Growth Inside / Outside ATC: 2.0% / 2.0%
MISO — 20% Wind Case Load Values

Demand Annual Peak (MW): 2024

Area MISO - ALL MISO - Central MISO - East MISO - West MRO ComEd

PowerBase 148,502 48,360 46,288 53,854 23,362 32,259

2.0% 167,394 54,320 55,768 57,306 26,999 32,723

Difference 18,892 5,960 9,480 3,452 3,637 464

2024 Gen vs Load (%)
***Wind at 15%*** 19.18% 26.01% 20.97% 11.51% 13.28% -0.85%
Generation Needed to
Meet Reserves (MW) 22,515 7,510 11,468 3,849 4120 464
Area Generation Resource Percentage Summary

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 7.16% 2.81% 9.20% 10.09% 7.10% 3.51%
CT Gas 17.16% 22.37% 14.77% 13.58% 15.49% 23.54%
Nuclear 7.61% 7.13% 8.98% 6.70% 4.80% 26.36%
ST Coal 43.24% 45.83% 39.43% 44 .28% 49.50% 20.04%
Wind 24.83% 21.85% 27.62% 25.35% 23.11% 26.55%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Generation to be added based on Resource Percentage Allocations (No Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 1,352 168 872 348 258 16
CT Gas 3,242 1,333 1,401 469 563 109
Nuclear 1,438 425 851 231 175 122
ST Coal 8,169 2,731 3,738 1,528 1,800 93
Wind (15% cap credit) 31,272 8,680 17,456 5,832 5,603 821
Total 45,472 13,338 24,318 8,409 8,399 1,162
Generation to be added based on Resource Percentage Allocations (With Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 1,612 211 1,055 388 292 16
CT Gas 3,864 1,680 1,694 523 638 109
Nuclear 1,713 536 1,030 258 198 122
ST Coal 9,735 3,442 4,522 1,704 2,039 93
Wind (15% cap credit) 37,269 10,938 21,116 6,503 6,347 821
Total 54,194 16,807 29,417 9,377 9,514 1,162




ATC - Fuel & Investment Limitations
Load Growth Inside / Outside ATC: 1.3% / 1.3%

MISO — Limited Investment Case Load Values

Demand Annual Peak (MW): 2024

Area MISO - ALL MISO - Central MISO - East MISO - West MRO ComEd

PowerBase 148,502 48,360 46,288 53,854 23,362 32,259

1.3% 149,930 48,652 49,950 51,327 24,182 29,309

Difference 1,428 292 3,662 -2,627 820 -2,950

2024 Gen vs Load (%)
***Wind at 15%*** 20.19% 25.39% 23.24% 12.90% 10.71% -2.09%
Generation Needed to
Meet Reserves (MW) 1,716 367 4,513 -2,853 908 -2,950
Area Generation Resource Percentage Summary

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 9.63% 3.23% 16.52% 10.41% 8.34% 3.46%
CT Gas 20.35% 21.66% 18.76% 20.36% 18.21% 26.21%
Nuclear 8.71% 8.18% 11.40% 6.91% 5.64% 25.96%
ST Coal 50.91% 58.50% 52.51% 41.46% 58.16% 18.22%
Wind 10.40% 8.43% 0.80% 20.86% 9.66% 26.15%
Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Generation to be added based on Resource Percentage Allocations (No Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 137 9 605 -263 68 -102
CT Gas 291 63 687 -514 149 -773
Nuclear 124 24 418 -175 46 -766
ST Coal 727 171 1,923 -1,048 477 -537
Wind (15% cap credit) 989 164 196 -3,515 528 -5,142
Total 2,269 432 3,829 -5,515 1,269 -7,321
Generation to be added based on Resource Percentage Allocations (With Reserves)

Resource MISO - All MISO - Central MISO - East MISO - West MRO ComEd
Combined Cycle 165 12 746 -297 76 -102
CT Gas 349 79 847 -581 165 -773
Nuclear 149 30 515 -197 51 -766
ST Coal 874 215 2,370 -1,183 528 -537
Wind (15% cap credit) 1,189 206 241 -3,968 584 -5,142
Total 2,727 542 4,718 -6,226 1,404 -7,321




Open Discussion

« Potential Siting Methodology
« MISO Proposed Additions in WI

MISO MTEPO09 Generator Additions Within ATC for Each MISO Future

Model

Year Reference 20% Wind Environmental Investment Limitation
2013 600 MW CT 600 MW CT 600 MW CT
2018 600 MW Coal 600 MW Coal 1,200 MW CT
2024 600 MW Coal 600 MW Coal 1,200 Nuclear 1,200 MW Coal
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