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1. ISO /Mg

1.1 Ag| HjAd
1oo0de]  TE AEAFe  %e  SA%  ol8aT(pancked
transmission ratesV)@  FAZ  H|EE&AHoR Wzl HHEoE AltF
Wb AE olRoldA g oW Aude Frdel EAde
Astaxl FERCE 19969 49 249 3 - 53 AAl] HAAGE
AF R JpES  sto] AHem wdEokd BAS =Ys
ARglon, ¥iE Order 838% Wisl FAYS AFg Ee A3
of wsl Y W= olFst stk ofdl wel AHIAR= Al3Ak
thsle] wxbEzor  $A AR2E AgEE $HAY M 8FE
(OATT, Open Access Transmission Tariff)oll T3] FERCS] <1<
WES Hon olsh ge =/bE Aad W), TR Ao
AgINEe wadel BAdom Adsele A% aFd ge o
g AAY Fless AAsk] el Aoz SR A¥s
wolsy] ARk olel 4 Au ujzt EAlsh @Al A3zl
pgRe ol BAE @) A AR AN SUT

A 67 A TA4do]  EFo] Midwest Independent Transmission —System

ol

Operator(MISO)E 19961 29 12 AYsddrt 1998d  9¢ 16U
MISO=  FERCERE EAETIA=ZA e =747 %<l
2000ell= A WA oAEZE AEHEAG. 2014d A T AL =

oF 850 “<=o|t}.

o
ot
By
ol
M

1) "Pancaked transmission rates"t= o] o] Al $AYS T3 $HAE uf, o] At
A olg gFo] FHFHE AdE I w ko ALSEE 899, $£HolE QT ME
AEA %9k7) wiitol], dutrog 3ANE-S 2Hslgen, ojZlo] = AHikde] AAH vEs
e oA AL

o 12 o



1.2 F A
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1.2.1 Day-0 Market
19981 94 169, FERC= M FAIHe] 107] £ &f A=A}
AREe] A drle] Ve 9 dgke MIsO ol 9 FHY Y &
S ¥38ke AHAME £tk =7] 107 3JA}= Cincinati Gas &
Electric Company, Commonwealth Edison Company, Commonwealth Edison
Company of Indiana, Illinois Power Company, PSI Energy, Wisconsin
Electric Power Company, Union Electric Company, Central Illinois Public
Service Company, Louisville Gas & Electric Company, Kentucky Utility
Company S0|th MISOE Z7]d] Order 8889] ZA|Z&FS Holde A
< o|F3t. It 7Y 2 EAEA 74 $- 85 (pancaked rate) H
wiol o|Esr|HY, Al ¢
ol Belg o|fely] wiolth H% $AW af BAEe] AAje] A

g afstn Beldos #eshe AYS D QAR A% G L A

IS

> 3e $deF A7E B A 7 ALed v 7
> Y2F(One-Stop) FZAH| 2= Al

> 1SO/RTOS] gk 9l ekl 172 5

> 5a ol Qo] dite Aeld 24 W A8 A

> AE|= B

> ARFFAS Al A% A4 B4



1.2.2 Day-1 Market

19993 12¢ 209 FERCE AT7I¥o =2 RTO AHS HAsH 3=
FEIQL, 2001 129 219, FERCE MISOE 37} HZ2 RTOZ 4413}

Al
omn, ofg} FAlo] MISO A1%&e] Day-1 market AJth7F A= QT 2002\
29 19 MISOE FERCY & w2 /& $H Q73 (0ATT, Open

Access Transmission Tariff)ol] W} A8 AE A& =d /I HE =

p4ts

Al ARFI] A|=EI(OASIS, Open Access Sametime Information System), &
7V AE8(ATC, Available Transfer Capability) @ & A% 83H(TTC,
Total Transfer Capability) 27, P 24, 34419, Ale=9 © A 7
Aot e Mu|2E Algstr] Alzbsknh. 2EARE A g A=A
= A2k (bilateral contract)S 3] o]FolFor R A A= AFHHA
Fhtel glict. At MISO= 53] S1A10F 22| &4 sds flsix 71&
o] %9} BA(Balancing Authorities)7} Ag3dh= AER3}l 243H(Transmission
Loading Relief, TLR)®W213 2 BIGHAE wIAUSS skl Ut =
gk, MISO= TfE RTOSk= g, ARAle] #d 9o W BASS Xty
UATE. BAE RTOS| ZZ|o] o mA, A 2 - 55 HHY3Arte] g FiE
O 2A, A7) 7]%724)11(UC, Unit Commitment) % 744 5% (ED, Economic
Dispatch) $% & A% U5 ARES SAHoz Fdshu A w
BAES SAA 02 HEAH|A g goddu|ge digt #er|siEnt ofyel,

A A A A (resource adequacy) EH &% s =35kl U

o

1.2.3 Day-2 Market
MSIO®2] Day-1 Al FAF AZAHe] HES o|FAAR, 3]
FERCZ} RTOA| Q73h= AlA7]vte] &3 #2](Congestion Management)$}

B3+8 AH|X(imbalance Service)E A|FdH= FwdlE= EEsHA] L),



PIM ¥ ISO-NE 5 XY S0} v|w3lS w2, MISO A 9& Atjzo=z
Frggt YAt 729 7HAEA WAUSES Adstrlele ob wEselt
FERCE F7H o8 s 1 dd P ArRE A H3AI7H (Locational
Marginal Price)s 3 AIA7IRE AlG2Y AH|2E Q73F%om, 2= 2004

d 3ol MISOZL A&7t AS B Als R ouAAE awA

=

’:1
E
=
Q
§o]
o}
5

Access Transmission and Energy Market Tariff)7} FERCS| Z
oA AP FfAdo] 713l HdTh TEMTE LMP7IEEY] 714 A58 71A)=
14 (Day-Ahead) 2 AAIZHReal-Time) AUAAFES 2Fst7] 2t 72

4
Zyekn glov], Msor FHH0R A FeldelA Extel we Ao

Transmission Rights) A% 7S FZ18}iTh

2005 49Y 1Y, MISOE F2AHO =2 Day-2 A2dS FRsoH,
ZAE Y EES ozl wulAEAATY AT H|AE TS5
AlEFeRdtE, 271 270 skt BlE7IRK(Cost-based) &= Aol 2FHAL

1, 2005 6¢Y 30Y o]Fddl= AT R A=

1.2.4 Day-3 Market

20079 2¢ 159 MISOE FERCY| 714 2 99 du)g =ge 9st ®
ZA B 2AH(ASM, Ancillary Service Market)S 7|3t AIRME
AL, o] Ao BAES] ddHE MISOY ©d BAR o|#hs QA3
vt gAY Al 2 2 dulg g v 7IRF Z2A2 w7}
BAS] ARlo]A|Rt, HHH oUA|= MISOE &%+ AIE7|HE T2 Aol w)
2t 2P EHQ7] wiEel, MISO= oUAIAPE QAIE 1Al 2 29 dvEs
A 1dAAPE L AARE AP JiAER AL ekl BgE FAlCle (29

4

oAM Uehd=ol, Zh Ao BASH Ale2dAE A 7] el A

2) PIME 19979 49 =718k o] Al FHA], 1SO-New EnglandE 19999 59 Hxe] HAgAHA|
& ThAI8ESIE



AAUES 3 T8 ZeH Ae=gol Adsaltt. 2 A3t 2000 1

4 6Y, HEAH]2AZHASM, Ancillary Service Market)©] 74 =13 NERC
2HE SAHEAY ¢ Balancing Authority2A] 5918 ®grom o]9} &
Aol Day-3 Market® & Jol7}A| H},

20063 MISO Balancing Authorities
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ZX : Independent Assessment of Midwest ISO Operational Benefits (ICF, 2007)
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1.3 MISO Z[2l Sigt

1.3.1 MISO 7}x]A|ek(Value Proposition)

MISO= 2005 olUAAIE ZiA] o]F7E wid MISO AH|2 A
ol w2 A% 2F= g BE WA 584 o8 He
(Benefi& AbEate] g7hstal lvk. 20109 IkF F o]l $1.3~
$1.6  billionolw  FF 106 -Fte] £olefe $11.2~$14.6 billionol
olg o= FAskaL itk F& 7HA| B T W ot 2

@O AlF =g (Improved Reliability)

@ olUA] FZ4(Dispatch of Energy)

MISOS] AAIRE & 197 AqUHAAPES APEzbEe] & 3 AR

7lRto g RE Ao HA ARS flste] Y] AL Aok aLedh

WA 7] 718 A(SCUC, Security Constrained Unit Commitment) % <%+

FZ2 AAF A (Centrally Econimic Dispatch)-& &-8-3kc},

3@ FH3} &% (Unloaded Capacity)

HZEAR]A AR ‘3—! MISO®] A9 Balancing Authority %02 E3Q

@ TtAl(Regulation)
MISOS] THAIAIE 7HAd el weh, MISO A YellA Fasdh Aol 3]

<% 9] (Spinning Reserves)

&
©)
4o 8 FH-15(Contingency Reserve Sharing Group) AHy} A&
4l gogolug Agel Aol wal, & Lol aTo] 7t
© #8 H<(Wind Integration)

MISO2| A Alglez ts AAH] FHAY hAlE et
ole} Z2 AAH FHAY A= F AnEFS HAAIT

@ +YTTE theF g (Footprint Diversity)



MISO| &g A9 gfi= Foe] vdd 845 S7HIA A9E A9
oAulg Q7S 15.4%14 11.94%= FojEtt. ol wal A7
FAZE Ad 4 Qo

A7) 5785 33 (Generator Availability Improvement)
MISO®] Fuf oufx] A1 WA FF7F8%3S 3.2% FAAZATH

OH

©® %2 7}4(Dynamic Pricing)

MISO®] Z=wf oUA] A2 aAEo] mufrg7hAe wet dEshe &
WA AE AT F =S TR

27 K5l ZA (Direct Load Control Interruptable)

MISOE  AHIFFYANLSE, Load Serving Entity)olAl 21F  H-3}

& 0 e AR A e AT

1.3.2 MISO¥¢ A& AAs}(Market Developments)
MISOE= 20054 4¥ AZAAS 7R o]z 2000 19 REMU|= A%
S i, 20133 3ol AZF AuAIE AES TR ST

% 2 MISO A% A7

2005 2009
Energy Ancillary Services
Market Market
Launch Implementation

2008 2009
Long-term Voluntary
Transmission Capacity
Rights Market

2013

Annual Capacity
Auction

=] : 2013 Annual Market Assessment Report (MISO, June, 2014)



19 3 2010 MISO Value Proposition

15 o

§54-
sos9-s309 $1E819
1,253~
§1,834

2010 MISO Value Proposition
Benedt by Value Criver -
& in milions)

%2975 piataiin
s115134 [

F1I6-5151

$221-3244

Bunaritss Drivan by Load/Sunply Balance

i

i

DEpichar

Enamy

IS8 Reguletion

3

1

. . Generation Demand
Marked-Commitrent and Dispatch st Dbl Reapanss

Z£% : 2010 Annual Report (MISO, 2011)
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i miso Aizkaz gl AlA

1. A9y I3

el

1.1 M8f2
MISOE AR Aelo] deldes Ag TAE moln UXT U
Aoz ofg uz Aood. Felmas AWEd 2013d dF 3747

ot 90GWE X331t

105 - Hours with . ) )
Load Hours with Hours with Hours with

100 >00GW | Load >B0GW | Load >70GW | Load >55GW

95 — 2010| 399(4 55%) |1 185(13.53%)| 2074135.00%)| 74509(85.15%)

90 ——— 2011|142(1.62%) | 665(7.59%) |2262(25.82%)| 6312(77.76%)

gg: = 2012| 67(0.76%) | 351(4.00%) | 858(9.77%) | 5091(57.96%)

75 37(0.42%) | 290(3.31%) | 892(10.18%) | 5404(61.69%)

70 4

65

60 -

50 4

45 A

500
1000
1500
2000 4
2500
3000 4
3500
5000 4
5500 +
6000
6500 +
7000 4
7500 4
8000
8500 1

4000
4500

Number of Hour

w

1 : 2013 Annual Market Assessment Report (MISO, June, 2014)
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2013 HidEe  Hourly

Integrated

71% 95 400MWE  7]E319

on, MISO ¢&X8] 96,193Mwel| H]g| 0.8% A& EHJh £
715 HAAHLE 95,777MW o[t}
2010—2013)
2010 2011 2012 2013
Forecasted™ Peak Demand(MW) 107.629 98.053 94,395 96,193
Hourly Integrated Peak Load(MW) 108,346 103,551 98,026 95,400
Forecast Error -0.7% -5.3% -3.7% 0.8%
120.000 Ohverage Load  @Wind at Peak Load Hour  mInstantaneous Peak Load
n
§ 108,907 = 103,975
80,000 : ;
60,000 -
30,000
67,261 Sasin 57 445 58,209
2112 ' 4,522 1.082 5,830
(0] : /1 : B
2010 2011 2012 2013

EXx] : 2013 Annual Market Assessment Report (MISO, June, 2014)

1.2 M|

2010 & 7]& MISO ®Adn| &3k 160GWo T},

0

o] &= MISO A

Fol] Fofsl= 3]PAte] AH]9} Manitoba hydro, Western Area Power

Administration A

He ARl &

O

e
e
rot
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5 Aol RolshA] kARt Misoe] Alzw we Felo] w3t
W Zolet,
oM, ol AdThH] 5.3% F7FSHAc

144.4GW



160000
140,000 @ New Members
w2010
120,000 @ 2009
W 2008
= 100.000
a
=y B0.000
s
g
] &0 000
40 000
20 000
0O
Midwest ISO Central East West WUMS

Z£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)

MISO= ofds] Mg eyt F W8] 53% 2wk o=

AAskaL e, ZiARs Wiz F EAR 5% olde HT
=
[¢]

off
-

Ioglth T owAl ge duge HeMlrz F AP 8% FE
oA, b EE dudow IawsE wstm gdom F @A
o @0 A= AAtm ek Qe oF 7o el wAMu g

AR, Mgt gol ARs WA F 0AF g 14%E 99

i
o

o

_—

(e

-

I ek FE2 AN ol A&ZHez FKta Jow, dAl F

3.5%E AHABRAL vk A EE
EAS AHEY, Central AYe 75%7F  AMukeln o=
Central A|%o] vk MerpA ujgoltt, whd, XRAHe FHE F
gALEs AL Qo] MISO F FHEUAEFY 8inE AAEH A
zZlede]l  F ubEAmnie] Aol 20%] olZi o], MISO Ayl

4z
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Capacity (MW)
b
A
o
[
L=

o L S

Central

East

West

O Other
ool

B Natural Gas

BCoal
B Water
O Wind

WUMS

BENuclear

£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)

2013 @A AR A2 AdstE 47.4%, TREES 29.4%,
e — < -
8 9.3% T TAER FAAEC Utk =2 AusiE 70.2%, 93k
3T =
& 12.4%, %8 9.0% 5 =olch
120.0% " 120.0% -
Percent Generation Output Percent Installed Capacity
0Coal 0Gas oNuclear mWind COther OCoal ©Gas OMuclear BWind COther
100.0% . 100.0%
= =R S ﬁ ﬁ £3% 7% 74% 75%
14.2% 133% '
13.1%
00% | Fem|  ee i poow | [LEER 6k | 63% | 64%
3 = : 9.1% 66% - |
B £
~ by 2BT% 29.0%
800% So00% | | 58 4%
E Q
¢ o
o o _
400% _ 40.0%
T49% 73.5% £3.6% T02%
50.1% 498% 4845
200% 20.0% 47.4%
0.0% ! 0.0%
2010 2011 2012 2013 2010 2011 2012 013

ZX : 2013 Annual Market Assessment Report (MISO, June, 2014)
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2. A% 74

2.1 M4
Allin®  Agrpde Fspledd ArARFUAZEE,  AARE
ASM  H|&,  FIUpAu| 2R &(Uplifd  AAIRMESEe] Mwhd €7k &%
8-S E3E JpFelty, 2013d H allking 7FEe 20124
$29.5/MWh Xt} 11.5% ‘353 $32.9/MWh o]t}
2008~2010 7IZF FdelE, SVHE F O AARE oUXA] 7HFe] M
e 18% st P 2 FES AAEl 9o, AAZE ofyA]
7HA3e] e HEE 14%, ARHE 2%, MR 3% T d87H4
Aol ZIIskE Aoz, ME AT ARE F 25wy kv A
FHAAE BAFt 2gAR A9
APGZEACNA AT SRS AYES Aees, ©A 3urke] F
s7H4 BEg Allstd Aol AdHeRE &9

T Ses & F Uk FURMHIE "8 RSG(Revenue  Sufficiency

i

Guarantee)®} PVMWP(Price  Volatility Make Whole Payment)®
e, 20108 AdOM] 46%  FTHS all-in 718 dleE 1% =

AAG oIt

_15_



o] (2010—-2013)

W Capacity © Uplift mmm Ancillary Services I Energy=sme\Wholesale Cost Per MWh

2010 2011 2012 2013
=X : 2013 Annual Market Assessment Report (MISO, June, 2014)
2008 2009 2010
=

>$200 | >$100 | <$0 | >$200 [ >$100 [ <%0 [ >$200 | >$100 | <$0
Cinergy Hub 0.53%| 9.05%| 0.00%| 0.06%| 0.62%| 091%| 0.14%| 1.32% |0.51%
Michigan Hub 0.58%| 981%| 0.09%| 0.10%| 0.97%| 1.32%| 0.19%| 1.94% |0.57%
Minnesota Hub| 0.62%| 9.28%| 208%| 0.11%| 0.70%| 4.78%| 0.15%| 1.27% | 3.20%
WUMS Area 0.58%| 10.73%| 2.04%| 0.06%| 0.66%| 4.99%| 0.08%| 1.19% |3.17%

£X : 2010 State of the Market Report for the

MISO Electricity Market (Potomac Economics, 2011)
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(3 112 2008dHFE 201087k#] ZF F8 FEE AARE 7HEF
ol& HoFErh 2008 A AMAASL AR sl wep giEEe
sHox MWhd 20085 ‘"die 7HHel 05% o AlAHAAL, o=
AR EAsl wAs] sl Fae d A5E AEHYAT 20009
BE| WF 4] AA w1007 Wi bl Asl AdsEA gkm
AE T A= *éﬂl dol FAZE FAEL ok oleh e 23d A
ole] AiZel FAg Wb} rIAem ol Aol wrelE A F

Wl (2008~2010)

160

$140 /r*\
= 8120 [ | %

Z 8100 || " '

& 980 | =i ’\, . [

5 860 / "x £\ I
| LA nas POOR VP

$20 mhﬂ-qq_.}#-#:w’“" 1“‘**’«17*#-(

g [ PR FURERDE =S IPe SN P SR = 160% o
, _B — Al 0% £
B0l [ ] - " | J ]
poics IRk e=t R it Rl ETn RS I'-.|-.l el 0% g
100% 2

(Gas , b

; 80% &

B Water . g
) 60% £
M Coal : 2
40% =
B Muclear ; e
W 2
% §
DEOR O TIFDIAM T| TIA[S[OND| T EMAMT|T(ASOND(I|E | 7| T1A|S{OND) 4

2008 2000 2010

£x : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)

MISOE LMP7HE AAZS 7FAa 917wl #)|
717} 744
7HAAA AR BolEr), 20109

[N =
AA - %}1\‘—

A| 2}
A 100%7F He

A el

AR
S

_17_
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o] ARl 7HES APt o= 2009 diH] |8 o XNk, 2008
W 81%ell HlehH Fdsst Aot ol AJUlFeR Ilinois Basind,
Powder River Basin Mg 7}Ao] vo} Hom Feibdr]e] A7go] Eohd
A7) = G0 v Agt HAVE diAshy] witoelt).

20105E  201397hA] 7I3ke] A= JHAAA SAlCdAME A

=
gahelo] 90.6% WA 94.4%% Ee HAARUS HelFEn

Percentage of Time a Fuel is at the Margin in Real-Time
02010 02011 m2012 02013
e ® o B
RLE
100% S 5o 3
& S
80%
=2
M~
£60% >
2 e S
= T i
4% | . =2 8 B & |
o {Q U) |
© w o
8 T £ o
£ e 7 &~
20% R
o o "
GC Coal Gas Nuclear oil Hydro Wind

Fuel
ZX : 2013 Annual Market Assessment Report (MISO, June, 2014)

2.2 dMy ©HY| =2 EY

At @ rIeh F S AAske EAC oM Tt Fad a4
<ol sh7t vtz =) AHAE ZhFoluk. dubH Rl Ag-ells, Al R

T A $9ARE BA%omM F.Ar|dom WA A B
e A% @ge gel 4 g (29 12 Adks cc udy

(7,000 Btwkwh 71E)¢F H7kx  CrE#z)(10,500  Btu/kWh o 7)E
o) &9 AlEdole Axfelnh. Ayt THZIY] A &9 o HlE2
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Z¥7F  $96,000(CT)  $132,000(CC)o]AgF,  2010d  CTHA7] o4
TAE Ao ulz}  $21,000004  $43,000 AHEZ  H]-ETH]

! Hoj o
dsw FEOIE, CC WANE SRARR] CTol M RE Egolw

ETSRL $16,000914  $77,000 HwR wlgoiE] Hdl oF 58w Eol
ol mAA g Y T dFES oyA AN ven, Hx
MulaE 0 7YY 5% EelH, &RFAe 2010 HE $34/MW
2 dgfo] wn|3lt} 9o BA A= dx MISO A Fo] =Ra A
H7h ZEolx] ke AMNE HAFETE MISO= 20099 ASMF
VCA(Vitual ~ Capacity Action) A& 703, m=ujddA|de] Ad
AAde] digt 1™ 7bE AeE Fa oy, FESE Y 59

FFoE VCA Frt 7HAe Ao ool 7PEAl A=A Sl

a4 12 - ! < : P
$140,000 7,000
M i
a0 Estimared Annval Cost
$120,000 of aNew CT and CC 6,000
(T b
=10 0 £
:F$1JU,UDU » x ' 5,000 "
3 ; -
= $80.000 0 Anciflary Services 1 : | 4000 =
P B Energy i ! s
2 $60.000 W Copactty - 3.000 E
£ # Operating Hows I &
< $40.000 2,000 ©
% $20000 1,000
$0 0
ERS | HET | #22 | 82e | g
R o | e | S |
Central | East | West |WUMS| North
WUMS
Combustion Turbine Combined Cyele

£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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3. oz A%

3.1 HILiXIAIE F2 §0] 24
MISO o|x|A7del] ot & Q= W2 YRR =98 35
(Physical Supply), FZA FF(Financial Supply), &2]% <=8 (Physical
Demand), %% &FF(Financial Demand)2. 2 F&8& 4 Ao &84 FF
o HE VAAVE LhT JAF0) Aol oIAE B SAsk AeHOfen
o7, 144 - AR APl edete, 37HA] FRO1E, T8, SRAUAD

=
of AR & & ek AF HA 74gol Aple] F2 olUA Replanct
o

A e Aokt FdsH EP—rJX]Xl , Aofzls wkEA
AIAE A Ao x3Hd T5FS B AR
ur} 199 shFe] B2 Al diEe Aeol eHY. 2uH For wE
AHEFFHASE, Load-serving Entities)7} A7ZolA AUAE FU3H7] $5H
1ZBids)olt}. =214 35 "RIZIAR 1244 - AARE APl Zofd
, A7 A = A1 7FA] A% (Price-Sensitive) & 4 ot 1A )
Be B AL SEAL J1E 88 e A A U =
e Al E ARA et 29 7
Bids)2} =2, d&7HAET A Aak 7H4o0] ¥ vhe Aol 193843
M GAAE A7) g ol FH T Bl Ael AL A,
Folals wEA] AAZE APRIA dUAIE 2ot AlE FasEs S o 3tk
Hoz AR AAuT 194 el e ol dlEd Ao g
e,

O
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H () _I
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- oUA vz wEr] HoF - YA wie AYTFIA 4F
- 194/ AR A - 1A 7 AARE A
B2 | - 37E Aot - 14 T Mg
s, Fsh, SEAUA) - IREE 44D,
-3 ) 5 oﬂtixmﬂ 7HA QS (YZ7HA (A7)
AR vz 7P FF1dH) - oyA wie 7P AZ(1LRD)
AFE | - 197714 ) ArAREHE ol - 1437 (AR el
- AARE AP A8 E - AARE APl Al g

3.2 1{UZA|Z(Day-Ahead Market)
198RS AP ozt A sk el AARE APgedA] ARE
ANURE HK(offers), Y&H(bids), & AT F v A=(forwards)AFo =,

A AN 74 BARE Fol AR Mgl WY e FEH
2, AARE » 2

i

A TS Alsgt 7t

7FsstAstaL 1SO7F ARl tii-2o] A& gHsto As AF=s AT
2 A FF AR ARES 19A 11A7-A] ok &S Fla, MISO
= FREEE, AR, Hdr] 54 T skl 1744l FAE 8
ZF AL FFH, AT A 2 AYEAIA(MP, Locational Marginal
ey 201014-/] 39 198N A e 7EHT7 AL $35.45/MWh
olal, o|F IIAAIN(FZF 6Al~20M)9 7leHR7HAS $42.69/MWho|H
BT FAIZFH = $ 27.65/M\X/h0]\:},
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—+— WUMS Area ——Michigan Hub
= 545
= .r‘ —% —g
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515 T
50 100,000
80.000
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40,000
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0

2002

£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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3.2.1 193X A ARX7ZEA A 714 4= (Convergence)

$50 EENRT RSG Rate EEDA RSG Rate
$60 CAverage RT Price EmAverage DA Price
= 850 —o— Average Price Difference ——Absolute Difference
= 3540
= 33 N | -
s W ‘“m w I" | ||‘| |||“
sl LLLLLTDE S Tk il |
o IIBCIR SRR PR LB IR Moam an II I e
-$10
s%s;gzsﬁg;gzsﬁg:gzgﬁazszgﬁg% sﬁsﬁgzgﬁsﬁst;gﬁsﬁgzsﬁg;
1(12|3(J|FIMAM|JT|J|A|[S|O|N|D|T|FIMA|M|J|JT|A|S|O|N|D

Average 2012 2013
Average DA-RT Price Difference Fxcluding RSG (%6 of Real-Time Price)

Cin/Indi Hub 214|214 /3|3|1|5]|15]7|3]|-1|-1|3|2|0|-1|3|-5/2|1l0j2|0]|0|0|2]6
MichiganHub | 2 |4 |2 |5 |2 |-1|5|5|7|7|3|4|1|3|1|1|2|5|-5|1|7|-1|0]|-2{0|5]|7
MmnesotaHub| 2| 2| 1|3 |-2|2|12|6|0|2|2| 7|3 |8 1|3 |4|4|7|7|2|2|5|1|3|9|2
WUMSArea |3 |1|2|3|0|4|0|-1|1|2|3|4|0|0|3|1|4(4|5/1|6|2|4|3|1]|7
Average DA-RT Price Difference Including RSG (% of Real-Time Price)
Cn/IndiHob |-1|2|-1|3|2|2|2|3|12|/3|1|2|2|0|1|2|2(1|9|1|9|24|3|2|0]|1
MichiganHub |-1| 2 |-1|4 |2 |-2|2|3|5|4|2|3 |01 |-1|-1|1|3|-10/3|5|-5|3|4|-2|3
MmnesotaHub| -5| 4| 4|2 |-2| 1|14/ -8| 3| 2|1 |-8|2|-10/-2|1|3|1|-11/2|0|-6|-8|4|-6|-10]-6
WUMSArea (01|12 13| 3| 3|3 2|16 1|3/ 1] 1|3|1]|9 3|4|2|6|0]1]|5]|1

Y Auz #e ¥ %
2@ ol et 2o

> MISO2] tj¥Eo] ubd7|7} 14 A e whdA g e} SAFmZ,
AEA] A 292 BV &840 9 wlg Fasitt

> MISOS] oA Azl tjFitoe] 14AA LS T3l gitect,

> 1478 ] Aol wpe} F&gk 14 Fo7) 7hssi
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2007dFE  2013@7kA1e] AARTEE FolE AET) 1dd AR
VA3 AAZE AT Aoyt o FEAS HoAFu o ¥
B 2=
= T

o] 2 Hrhe AL o #e AAxe] Fe o AL WAE ol F

et

B Day-Ahead Average B Real-Time Average [ Average|DA-RT) Difference B Average Absolute (DA-RT) Difference

549.11

547.77

547.24
546,49

S/MWh

2007 2008 2009 2010 2011 2012 2013
=X : 2013 Annual Market Assessment Report (MISO, June, 2014)
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- M Net Virtual Supply
= Ny B Net Virmual Load
: 88% H Price Based Load
= e HFixed Load

— i e I . , . 1

03‘09‘10 I|F‘I‘¢[‘A‘Iﬂ|I|J‘A‘S|O|N‘D I‘F M|A|M J‘]‘A‘S|O|N‘D
Avg 2009 2010

Share of Actual Load(%o)

mmer |3 2 8IS E 53 s s iR
pmh.r5;35;355::::§angggglﬁ;’;:;;;

EX : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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H] 19% 232, 2008 ] 38% 7+astadch 2010W T = Ao HFE $
8F 74.5GWo]al 100GWE ZI3t U= 21|tk MISO A 9] A=Al
Aokl MHFoA FHE EFog FH 2] Pt 7FHo] $44/MWhel 1

Hol| AHE 2L $38/MWh 528 =)

3.3.1 RTOY ARz A3 714 HEFA Bl

(2" 1712 20109 7] MISOS} TFE RTO Ao F8 A9
ANZE AR Ha WEAde HoFa 9k MISO A9l
7% Cinergy Bub’} 714 we Fu 1AL HoFly o= o o
Fs 7P AA = A Holr] dwiiEolth. thAldl wuMse TP &3
st Aoz wWEAdo]l 7PE Atk MISO9F NYISOE dixlzez 7H4
WEdel i, ISONEx= 7Pg . o] MIsO$t NYIsO9| s¥ o
Aol FAAAE HEI7E ZEstldl vF Fol Er] = (ramp)

Aleko] WIS whge= whdel],  NYISOo] AAZF FHL § A)RE H

5%

L
L

&
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= s HE] 73 HHI we FEste] w@zv|e] dEst FAXA|
Al o)L JbFsEA 7] uwjEoltt =3 H|E PIMI} ISO-NEE AME
(ex-post) EdS &3 5 w99 71EE A

10~15% 9= Algetarl ot

[P Hubs
35% B YISO Zones
g B I50-NE Hubs

B 150 Hubs
350, #2009 Price Chaazs

20% H

15%

Average Interval Price Change
1% of Average I'rice)

£ (g (2 |g .|l |E
T |Ss|8o|=B ag|g . [24
5 |[SE(E2(2< AT(CE[5F
] = & i g =
5= - =z
L

MIS0 IS0O-KE NYISO FIM

£x : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)

2013 3% MISO9] 714 wWHEALS 2012d thH] 10% F7}ste] <l
HE  $5.715 7S ol AxRT vzl Az 7pFd 7)9lst
ok MISO2] 714 W%Ae FW RTOd HE] =od 1 ol sET
9 AN AFE 9 E suETd FHe AAE] wiEelth. pMdt
ISO-NEx= 10804 15%T@9e] 38 Aldsierz HEdol ¢ 4w
o ey JHEEEe FE O AARE Bl FZF3 ¥E, Net
Scheduled Interchange®] & W3}, th=Fe] 7] 7§49} 22 oA
Ay gt
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45% aPIM Hubs

40% | ENYISO Zones
35% -| @ISO-INE Hubs

| EMMISO Hubs
#2012 Price Change

i

Average Interval Price Change
(% of Average Price)

Maine ——# I
Connecticut ————=#

0% I

= N} =) oz =) e Fd =] =] =] 3
= = = F = T = = = = =
T 3] = b= e = (&} o & = =
= = = 7 =i - = = =1 = E
E | 2| 5|3 | & s | 2| S| B| 2| =
= = = 2 = o 3 & = = L4

= = S = s &} z =

= = z = - =
a
MISO ISO-NE NYISO PIM

ZX : 2013 Annual Market Assessment Report (MISO, June, 2014)

3.3.2 AA 4 BA AAF(RSGP, Revenue Sufficiency
Guarantee Payment))

RSGE= MISO7}F AAIRE Aol o] REet FYS B3] flete] i
7ol AFshs & Hl8(Make Whole)o2 Wd7]e] & AY2H]8-(H-FH]+H-
SH]E+7] s A AAITEAE A o] 429)9] zfole} Rt ThHE-E RGS7} A
FEE 271 Al digh Aot}

o AV A wdv|e] FR3E 9 UlE HES 3 KEke AY (A

7))

of

Market Solution Generator A Economics

Insrantaneous

Costs (@ 100MYV)
Demand P

Incremental Energy 85K
™No-load S1K
Start-up SIK

Genaration Disparched

AL Revenues (@@ 100MW)

LMP S5K

\ 2

$2K shortfall, so MISO
provides a Revenue

Quantity Sufficiency Guarantee

(RS5G) make-whole
payment of 2K

{ : Effects of 4/25/06 FERC RSG Order on convergence of MISO markets(DC Energy, 2006)

Price -~ =
Ex: 550/ —
Awh

=
=
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IMP= £ WSHlE 7Ieos AYHDR, HAPHA 24wt A
Al 71E - BRAE Ae, AARE Aol IMPERE BAgkol RSGE 3
3k vlg 5l 71Enrt s, ARd]e] RSG Ak $2K7F Hoh
o ATAPEIEE B cfu|)el] wet FHAA] e A B

RAC Process to manage for reliability Generator B Economics

i)

Instapraneous Coaosts (@ 25 MWW — Eco Min Output)

on
Demand L cost) //'
el Incremental Energy S1 5K
Raliability : b
Requmement, / No-load S1.5K
1
.4 Start-up 2K
i
P
Generarion Disparched /
i A N == Revenues (@ 25MW
Price N
Ex: $50/ LMP $1.25K

AMwh

$

MISO pays this generator
{(commuitted for reliablity)
Quantity $3 75K Revenue Sufficiency
Guarantee (R&G) make-
whole pavment
(Total RSG jor Generators A
and B is $5.75k)

ZX : Effects of 4/25/06 FERC RSG Order on convergence of MISO markets(DC Energy, 2006)

AsAgEE 9 HAZdug FrRE  9gte], LMPHY 2 THES
7H T gRAAAE e Aedx, s dHr)e] F A
Q1 $SKellA AXZRAPFeA w= FRIQ1 $1.25KE . AHEE $3.75KE
RSG Argo 2 WAl #Hr,

2009\ thH] 20108 ¥ RSGE 40% =713F 162¥MwE EEyp A|E
HRon], oF 85% ool AARE AFeA AFHATH AARE A
oM AFE RSG A F 50% o)iFe] w=ztdr|= AFE Ut

2012 t¥] 20139 F RSGE 54% FUkeh s1dmk gl A&
Hck Awbbrtolv FVRHAl € olf= dAsMgY & el 71
3th, Mg ASES Aeshd, 20126 Hld] 30dHE EF =
7k <ol
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¥ 19 F AAZERSG W9 (2012~2013)

$30 M T
Comminoent Reason 2011 2012 2013

. B FuelAdpusted RSG VIR SIT3M| $96M | 512 M
= $25M B Fuel Adjusted RSG: Congestion | 5142 M | $184 M | $16.6 M
£ [ Fuel-Adjusted RSG: Capacity | $47.5M | $314 M |$593 M
= $20M L Total Nommal RSG S80.7M | 8526 M |$824 M
-
w |
£ 315M "
5
E
7 s10M m
g
¥ $5M

$0M

M2 JIFMAM|T|TIA|S|OND|T|IEFIMAIMI|JTAISION|D
Average 2012 2013

Share of Real-Time R5G Costs by Unit Type (%)
Peaker 60 68 76|29 31 27 43 73 65 82 42 68 71 74 76|82 56 75 81 76 74 85 81 73 50 63 80
Non-Peaker (40 32 24|71 69 73 57 27 35 18 58 32 29 26 24|18 44 25 19 24 26 15 19 27 50 37 20

=X : 2013 Annual Market Assessment Report (MISO, June, 2014)

3.3.3 714 WHEFA BA AAF(Price Volatility Make
Whole Payments)
MISO= 20081 AAZE AA Algoll FA8s Algshe Aol

S
2]
H8-5 BAAE & =S & pyMWPE E¢stqit. o] Ailee xR

&
A% NHEE FRFES wolEoh PMWPE 19847 oo n P
(DAMAP, Day-Ahead Margin Assurance Payments)¥} 2A|I7F 34 AF R
A2 (RTORSGP, Real Time Operating Revenue Sufficiency Payments) 2.
2 FAEY DAMAPE 22971 194 A3l Hoh Gxuk Aok ujal
AN 4w Aok AfAe] we sl FAANE @ A e
0|11, RTORSGPE 871 194 AYF B} £ B9 71 22 7

Fat7] ffste] FHAA = wAT e AFshe Aol

)
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[ Real-Time Operating Revenue Sufficiency Payments

£33 B Dav-Ahead Margin Assurance Payments 14 =
w =+—~LMP Volatility (PVMWP Recipients) =
2 %30 —8- SMP Volatility S12 :
= 2
w 25 $10 =
= =
£ =z
S g B=g=
2 520 | ==
= v %
- v &)
= §15 56 £
=~ 310 $1 =
E
z

JINFMAMI|TIASIOND|T FMAMIJ JTASOND
2009 2010

ZX : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)

H§-2 ekl ezolrt
931, olFel  DAMAP}
Gt & Fele s

& 4 Aok IMP WAl E2 A
o =
= R

(¥ 2012 714 wEds #dd
2010 PVMWPE ] 00%  F
53,28k <], RTORSGPE 15wt o
HEd g dudAdes &

oo WHr|= © B@e EAEYEs

= g Ze A9e o AAdd ExEH
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3.4 EXMH|A A|Z(Ancillary Service Market)

3.4.1 A8 A2} 714

Spinning and
non-spinning Repéi:?vn;ent
reserve ¥
Failure occurs
Frequency-
response
reserve
I | I [ I I 1
-10 0 10 20 30 40 50
Minutes
ZX : operating reserve($l7|lc|oh)
MISOE 20099 196 HEAH|2APES JRAISHAT. ASM2 olUA] Al

33} A
Reserve or Spinning Reserve) @ A XA
g8zl g 1

AARE Fok 23

o

non-spinning reserve) &= o
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ofJi] & (Supplemental Reserve

AN AAZE Ao

HA 2] 7tA ¥ #H(Regulation Reserve), 9 4] (Operation
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o Al Wy A2 1dAAEEY AARE AN g =2
ool A, AARE CYA 7 wEAde]l STkl wel, qtAl e
HES Aleshs 2xrIe 7IEMER 2ol ksl wieolal, EA,
MISOZ} Al oulg AlE AAE 7k @R Addgsies 3 7)
Eo AANZE A ouy A Z2Ax WA wEt A CbE F
w8l A7l wiEeld. AHA AmEE 1d@dAE AR AR
oM Adie] sl SrkskIsEl ol ZIEdl A dvEe

xil*ﬁ% A7l o A R HAE A6l g $ew AR o

AV

B Fegulaticn Price
518 E Spinning Feserve Price
B Supplemental Reserve Price

= # DA RT Price Difference
= 512
= S6
..";L
=
S0
-56
oo oh o = e}
= = IFMAMIJJASOND | S TFMAMJIJTASOND | =z JTFMAMI JTASOND)
e ~ =3 )y
Regulation Reserve Spinning Reserve Supplemental Reserve

£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)

_33_



24 : 6.0%

B Regulation Price

520 B Spinming Reserve Price 5.0%
B Supplemental Reserve Price E:f,
_ 518 # Share of Intervals 4 0% E
2 z
= =
Z s12 30% 2
z e
=~ 38 20% £
54 10% S
| L1
$0 1l z 0.0%
ZZ JFMAMI JASOND | 2= JFMAMIJASOND | 2= JFMAMI JASOND)
e e Lt | L o |
Regulation Reserve Spinning Reserve Supplemental Reserve

ZX : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)

7

MISOS] A A} Fxe= $A8F] B84 o83 odyA 71HAe]
ZF A9 #A 75 vhdskes AAHETY. E4HE-S A W&o olluA|
7b e 2R/ AR AFHA X A Bl& YAt AgE e E
At Z&Hd AS Alzdolst xR 2 A7) wh-Edld,
e dsfebrl Sl At SR Ade FApgel E3E AR
S oo FEYEv e Aeolnt et Expo] A, FFM
dd" F A9 7 Aot niE FHAH &7 A THHE Ho
o MISO AP HAUSES IMPY & 84EF i AR
el £ HES AdEdth FaAGinke] &F §ehs Faxe Tt

|
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Aom Rudi, ddAGource)®) « WAL AAX AHem A
A7) wel, Faxe] Hai: ANe w7l 9 oud o
25 Btk o Fo Forh wim Exp wige] Hrh EFS

8% A 2AsE ATk, @r1¥o
I

=3 vEY dFEe 19 A8 3 AEEm, 20109 1
A 2 ve2 AddiEl 63%  SUkeE 4o8Wiwk o,
2008 el ZAEkTh AARE AR &3 WlEe Al 5E
gk olEd wet 1dAAe S &F AARE AR S 8%

of o7t WA Aol Jehjmz JHoz g FEolv, of

£ B 1A AARE AR Als AleEl REEo]l  AHulsH
dET ee ¢ & Yok 20109e] AN Ae] EF gL n
ol <ldl, ol PMY MISOS AP o] Ad(Market to Market)
o=
$120M
2008 2009 2010
$100M B DA Congestion Cost 300251808  304321.602 497.736420
B RT Congestion Cost 7632244 17.938.019 (342.4535)
S80M I
Ll
$60M =
[]
$40M : .
| -
" :

320 — =

S0M .- bl = = . =
$20M ._|_.._ S _| . I__ ..|_..|__ =iy _.|_-__ — ._.._|_ __|_ 0

T|EMAM| T T|A|S OlND‘LF MIAM|J|J|A|S|O|N|D|T|FM|AM J|T|AlS|O|N|D
2008 009 010

£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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4.2 SHMA(FTR)
FIR &A= 574 FIROl tigh A (Source)ot 4=84|(Sink) Afo]eilA]
ArEe &3 vg dgE 7RI meb APEeRlE FIRE S8l Als

el Wig 7 El2zE #E @ ¢ Aok FIRS AlEd, it
oflel dd ¥ ZmAAE FE ddEn. 2008d 6 MISOE &
A FUH(ARRs, Auction Revenue Rights)S Z=Q3FSth o] HRAle
FTRe| &4 s APRE H&A7|= Zelh. MISO= FIRE  AA
H 4 e 1dd = 7HKIE FIR &A=l AEsi=ESE 7
Ak, FTR AXFES FIRY  Sink®} Source Afole]l ZF ¢ =

A HlEel FIR & #% #o] =i, 19dAFZON AgEs &
FUSE FIR oFa& AESH Hoh sHAvE 1d3A el AT
= & FYUF FRT oFw2 Aot & 5 UeHl, ol $3d 1F

Aol ASEF FIR A 7iA AA

2 olg] axsE Qd 197
A

3 FTR 442

$30M
I I I I I I I I $10M
S140 M $0 M
190 M 2008 2009 2010
B DA Congestion Cost 300,251,800 304,321,602 497756420
$100 M B Oblgations to FTR Helders 381,895,741 365,911,313 560,659,973
E Funding Shortfall 61,797,309 43872260  54195,097
$20 M
$60 M
$40 M
$20 M
S0 M
I|F T[1)Als| oD
2008 2000 2010

ZEX : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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20109 194 & Hlge FIR FgRt 11w WA A5 =
Ak ol 2000 17%  WiE] JRAE Aotk ol MISOZE 20104
49, FIR AE F=F BAE dsby] Sfste] Ak o5 3 2 A
Ak Ale mdE A U T A 7% FIREEHS 483813
7] g g BAEI Qi

2013d% &8 2012 oiH] 8.3% SUISH 842 wiIIEEE
g

T
71839t ol dmulg Aol UMHoz sme] zRE BelE
3t S8 Fso=2 oloR|7] wioltt. e AHES I
A Sk mE ARAGY] UiFAHQl Aoz HASEATE 2013

%5190t
15 M
$10 M
SM
W SGM
85M
2011 2012 2013 S10M
$200 M E+E DA Congestion Cost $302.786.171 |$777.738.116 | $842.045.740 | | -§15M
$175 M B FIR Swphs (Shortil)* §21.507.178 | ($44.500,501)| ($74.228.796)
$150 M B Babucing Congestion Cost | ($13.075.966)| $24.571.061 | $33.915.144
$125M
$100 M
$75M
$50 M H
s 0o (1 A0 ma DA RR TN
$25M :
J|F|M|A|M|J|]’|A|S|0|N|D J|F|M|A|M|J|J|A|S|O|N|D J|F|M|A|M|J|J|A|S|O|N|D
2011 2012 2013

Z=x : 2013 Annual Market Assessment Report (MISO, June, 2014)
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4.2.1 FTR 4] &4

[ 2712 MISOoIA FIRel Agwes dAlE ekl Zolt. 3
== AEAA == Be LMPZE $398 ZHAo]l P} i, == Ce
$33, == AE 2782 7P @2 IMPS MR itk webA] FIRA|
ol BAIYSY 10MW  FEL2 ATHolA  ©FeAl =i,  A(Source)
oM B(Sink) Abele] FIR AikEe 7 m=e] @4 ER 24(MCC,

Marginal Congestion Component)®] xfol] HAFeFS FSE $1000] Hr,
Fae Qs et 2.

LMP: 527
MCC:5$5
MLC: 5 2
10 MWs
Source Sink
10 M\Ws

ZX : An overview of the Midwest ISO market design 2009

D> FIR(A-B) = ($5-$15) X 10MW = -$100

4.2.2 FTR A 7133 &3
U] $AAe Ay 9 S AwEa, gy zhe RRul
94 B9 Carve-Out FIR i%xp;—ww sirEth 20089 69 Holl= TRy

o FIRS 7A5¢ =24 =/ 7Rk 2 A7k dFEIAT A= i

N
mlo
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Aol A JE2Q FIR Aol 7] ffsirs 1949 &
ARl ASAE Wgsh= FIR 7140] A& =ojof sh=tl, &= FIR

A SEAS WAl EolEE FIR Flel ool k. FIR 4948 FIR
Fulolst FTR 24450 194 Aol T gaEve] gl
i},

20109 AEE FIR 2 Fet $0.09/MWh=E 2% 5|
aoglew 53], #=vIRE .
v|A7zke] ou) Amolck At A FIR ol thh dorn] i

2 mlojyzrt H7|= shlth. 53] 493 s odA X3 AR &%

T 50.60
W Profitability in Off-Peak Hours : =
[@ Profitability in Peak Hours 5040 =
B Average Profitability =
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EX : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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ZX : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
20130l AlFOX FRE el &3 #i"o] FEEAIA] &

St ol FIRARC] AMFEEFHe s FHddidsdly] wEe

e, ¥ FIR 2 HdE $0.22/MWhs  7]538HqlaL, A

e

FTR Z:¢le I3F $0.07/MWhZ 20123 $0.2/MWh thH] 3l
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ZX : 2013 Annual Market Assessment Report (MISO, June, 2014)
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Day—-2 Day-3
MISO MISO
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MISO MISO
BA MISO
MISO MISO
oM E = BA BA MISO MISO
ST A = BA MISO MISO MISO
ucet BA BA MISO MISO
=z BA MISO MISO MISO
A HEM BA BA BA MISO
FTRAIZ N/A N/A MISO MISO
DA & RT AlERY N/A N/A MISO MISO
pSialy N/A MISO MISO MISO
AlZH ZHA N/A g7 g7 =Pl

ZX : Independent Assessment of Midwest ISO Operational Benefits (ICF, 2007)
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Ao A% IR 2Z & £ e, AFEE 2AAKERC,
Reliability Coordinator)®] Aol HQAFS FASIFLE  o]o] MISO+=
APgrARETe]l {E FAel wel RC TS F¥EAL Stk RC
2A MISOE= At dAst A Hfel ditRE AHATY *+9
ARE 7R Stk F2 RC 7FoRE FHd 9 dy] opgAe
A <A, ANZE B AR BRUEY 9@ AL B4 Fo] St
MISO9]  AlFAlEe Hx B AAe NERC V]SS wWEi jlew,
MISO= 370¢] NERC A|9g #star Q7] wiigo] 7z} el A3
3 EEe 2 ¥ 2 3tk
2. A&&d AA
2.1 ¥XY| 3271 2 ofjwhgy|

7Y FR7Fs &S 53] g2 AR vl T8t ok [1E
3112 20109 " I IAARMY FF7FsEFE Bl ot
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- B Emergency Range
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£0.000 B Gensration Flus Fag'Spin
® Paak Load
S0.000
40000
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Jam4 | Feb @ | Mar T |Apr 15 |DMay 24 Tom 27 | Ful 23 |Ang 10| Sep 1 | Ocr 11 |Bow 30| Dec 13| Pezk Dhate
26,265| 82,256 75,201 | 70.253| 02 430| 00.431|105.01q 108007 94.257| 74.065| 70.035| 01 367| Pezk Load

£X : 2010 State of the Market Report for the

MISO Electricity Market (Potomac Economics, 2011)
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2008 | 2009 | 2010
"W Short Term Forced Outages | 19% | 1.7% | 19%

200, B Long-Term Forced Outages | 2.2% | 2.7% | 34%
“2" |10 Planned Outages 51% | 66% | 8.1%
Tofal 93% | 11.0% | 134%
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2008 2009 2010

ZX : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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2.2 OflH[Z U X}
MIsOe] AH9H4gAe
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SERERIES
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olF MISOS| &% = n5HE
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AR MISOZF AFEsl= Joide o=

Y
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slollA A7} W, Ao7ks FaNks 55 W F
Ars duge F8uHee s TdsH HER, 2138x

Nameplate Available Capacity’ | Hizh Tenp. Capaciy’
Rezon Load N iﬁm c Reserve c P..E@E‘l:'\? {:H Re-;er'.'-e
et Inports| - Capacity aciy ; aciy
£ apa ]1". 1{‘“911 E‘[J’ﬁ ]1" '\-\'.-:a:.gu s,p I'} MEZ’EE‘
East
Internal Load 24503 W5 20632 1% [ 26630 100% [ 25133 i™%
Internal Demand” 2131 B3| 29632 3% 26,659 212% [ 25133] 143%
Central _ _
Internal Load 39407 1870 40773 | 3MA% [ 46387 230% [ 43218] 144%
Interns] Demand 37,675 1879 497730 371% 46,587 28.6% 43218 19.7%
West
Internal Load 25,068 2410 37967 355% [ 28399 194% [ 26233| 104%
Internal Derrand 22976 2410 37967 7iT% 309 350% 26255 48%
WIMS
Internal Load 12,848 320 17478 | 385% [ 13867] 26.0% [ 13005 193%
Inrerns] Demand 11.710 320 17478 32.0% 138671 38.2% 15.005] 30%%
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Interna] Load 98,053 5549 1348500 432% 1772 257 [ 9610] 174%
Interna] Demand 89,019 5549 1348307 361% 17 31% 100410 281%

£x : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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Load Relief Events)
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Z£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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Zx : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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2.5 535} 0|= X&tM(Load Forecasting Accuracy)
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£X : 2010 ISO/RTO Metrics Report(www.iso-rto.org)
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1.2 MTEP(MISO Transmission Expansion Plan) EZZM|A
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ZX : MISO Planning Process (System Planning Committee, 2011)
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- EQstolfvoll B |- AS 29 AR
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EGEAS (PSS/E, MUST) (PSS/E, MUST)
Tool | GEMARS NP EME | MEE 2MES
Powerflow = (VSAT) (VSAT)
PSS/E
ZX : MISO Planning Process(System Planning Committee, 2011)
= H| 1w (5H=)
AR =S
GE MAR.S N ) . ) WASP
(GE Multi Area Reliability Simulation) (BHEX Al2d 0| M)
EGEAS
(Electric Generation Expansion Analysis HMelAH 22y WASP
System
PROMOD ix o
UM A= 0|E -
(Production Cost Model) | &2l0[5 P-Pool
Powerflow Model HEME T &4 PSS/E

ZX : MISO Planning Process(System Planning Committee, 2011)
* WASP : Wien Automatic System Planning(IAEA)

* P-Pool : P puls incorporation market pool simulator

* PSS/E : Power System Simulation for Engineering
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E(MVP, Multi-Value Project) B]-& & wFA& FERCO|| A|&=3}aL, 2010
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= R = | h 84 pd
= o A~
o] o]ejo] A FFE F U=EF AA HAUG
5 ul.Q .
z2HE =g e
_ LH A~ FI QEXL
™A F=It Interconnection ) i
£35te| 10% &
M Eakat NERC AMZE 7|& 58 2F F5te] 20% i
) EZZ& HMA sl2ECt o[
Azt ekt £35t2] 20% =i
12~34 gt H2
HE| JHx| olAX] M3 == £35te] 100% =2l

ZX : MISO Planning Process(System Planning Committee, 2011)
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Z£X : MTEP June 2011 Report(Midwest 1SO)
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9 40 MISO FEAY F7) Fol

ag of July 1, 2011 8758 MW"

as of March 1, 2011 8187 MW

as of December 1, 2010 8601 MW

as of July 1, 2010 8169 MW

as of December 1, 2009 7625 MW

as of October 1, 2009 7472 MW

as of December 1, 2008 4861 MW

as of December 1, 2007 2462 MW

as of December 1, 2006 1112 MW

‘Projected valiue subject to changes in fedars! tax credits, turbine availahility, profect financing

Z£X : Midwest ISO homepage / What we do / Renewable Energy (www.midwestiso.org)
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8 g g @
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ZX : 2013 Annual Market Assessment Report (MISO, June, 2014)
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Response) 2.2 T2 4= th. dUAEES] Hi7t 1E8E7)7] AMS 5
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Z£X : Demand Response in the Midwest ISO, 2010
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[ 8l SO awks ZRIMS skl ok MISO= 7V 8%
o] Wil, ISO-NEx= HU¥= A FaRkE A QFgFo] 10%=2 7P =t
TEA|RE oA WSl nle} Zro|, kb gFo] oA EaFolA whAH
A 2009 thH] 30% A= HAlE-Fe] HAadklnt. 53] MISO= 2009 10
2 2Y°]| ARC(Aggregator of Retail Customers)e] Alzte]o] thal 4 WA
< FERCO 833t oL}, o}z 5¢l o]xQl dejo]=&2 ARC F8WHgALel2

oba] Aol FelstA Raka gt

Pct. of Y'Y
2010 2010 Peak 2009 Change
MIDWESTISO TOTAL 8,663 7.9% 12550 -31%
Belund-The-Meter Generation 5,077 4984 2%
Load Modifving Resources 3184 4860 -34%
DER Type- 46 2353 -98%
DRR Type-II 0 111 -100%
Emergency DR 357 42 4%
NYISO TOTAL 2,342 7.1% 2384 -1%
{zs of Aug 31, 2010) ICAP - Specil Case Resources 2,103 2061 2%
Ofwhich: Targeted DR 489 31 A%
Emergency DR 257 323 -10%
Of which: Targeted DR 77 117 -34%
DADRP 331 331 0%
ISO-NE TOTAL 2,719 10.0% 2,202  19%
Real-Time DR Resources 1,255 873 4%
RealTime Emerg Generation Resources 672 875 -23%
On-Peak Demand Resources 333 N/A
Seasonal Peak Demand Resources 259 NA

Z£X : 2010 State of the Market Report for the MISO Electricity Market (Potomac Economics, 2011)
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4. 201393 3 53 (South Integration)

2013 12¢€ 9Y MISO& 2y¢]e]
Aoy, WA, dgiAs F )
A Hoh 20139 49 209FE e #EAY o] w2t APEE
Midwest ISO°A]  Midcontinent ISOZ 7|3} o™ 5l
A 9Je MISO Market Midwest, Ajzo] HAH A
South® o] FE= .

=slo| wE Market Footprint ¥ 3}

MISO Market Midwest
MISO Market South

Effectvae Decam)| 2013
EX : 2013 Annual Market Assessment Report (MISO, June, 2014)

el wWE tEE o3 ol Witk TOw 307elA 46
N2 37F BAE 277/HelA 34702 S7), APRRRlE 359700l 391
M2 Z7bekdeh, &3 AJARHEHS 1326Wolli  177GWR 34% 715
Qo FAMEE suk wldox eukeH mdE 320 Fskad F
e 9sGwellA 126GWE Z7}3} it
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Prior Integration | Post Integration | Increase
(%)
Transmission Owners 36 46 28%
Transmission Lines (Miles) 50,000 £6,000 32%
Local Balancing Authorities 28 34 21%
Market Participants 359 391 9%
Total Market Capacity” (GW) 132 177 34%
Coincident Hourly Integrated 98 126 29%
Peak Load(GW)
“From Asset Administration database
£X : 2013 Annual Market Assessment Report (MISO, June, 2014)
71E MISOAIEo] Mgk oJEnrt & AMde 2 AT F
Sto] wel Midwest AL South Ao zHE dArtx~el Ux8 A

g o] Fgxon, MISO @A A o] Mgt oELE 7hiA]

Atk Aeh

=
A7] &Fe] AA vl 7]Eed 47% T F 39%E dolxlth 3§

@ Aol Augw wWsls The a9 2k

O Coal [OGas @ Nuclear EWind @ Other
100%
7% 7%
80% 6% 8% -
60% 29% Sou
40%
47%
20% 39%
0%

Prior Integration Post Integration

ZX : 2013 Annual Market Assessment Report (MISO, June, 2014)
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