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MISO 74 9l XM3A2 1z

1. ISO 718

1.1 Mgl ui4

1990t ml= AEAEL =2 1Y o8-8 F (pancaked transmission
rates))¥} H|E&do 8 WIZbe] AtFAl A3 o Fox|A| skt o]2gh
T22 EAE s|dstA} FERCE 19963 73] - 53 A|A|o] AHAITHEo=E
W, Rk AAE =Y7IE 2 on, Order 8888 s EE
AT 2fr AH3Abel sl S oF3) ekl oldll weh HEEa
+ Az sty vxpEA o R FH MRAE JiEe AW Y 85
H(OATT, Open Access Transmission Tariff)E A&, FERCS| 521 #H &
thoolgl Ze A7, TAN Ao HEIAES ApTHoR ZHT|H
He =9, 4 vl vz EAlet S5A0 A3AbA 2 FUS o3t
TAE s S8l AT A9 $HAY afAb o7rpE FAle] Ho
19961 Midwest Independent Transmission System Operator(MISO)E dH
SFAAEE. 1998'd MISO= FERCEHRH =72 datzre] 2314 s 9
S3haL, 2000 ell= 3 AR o|ate7) AEH AT

-

e o 32
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1.2.1 Day-O Market
19981 FERC= SAHAS 107] S0 o AF3ap) Al=e] $4

2 SAuAed

W dvlel 715H g WS MISOR o|#slEs sha =

1) "Pancaked transmission rates"= 20| 0{2| T 3|Ale| &MUS Soff SXE wf, oi
slAtel &M ol8 2F0| A== M E THE M YUMoz A== 0. SHO|
5 2 9

g 230 M2 dAsEx 2| e, Yuxyoz o
T MUY FHN v ENS S
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2 Hdejehe AU A £ AAEe] 4% 752 2 $He
=8 #e] TS MISOR ol#gtoex s ¥+ $d Q7 HE 53 ¢
7 85 (pancaked rate)®] 7R} BIxpEA] ShEo| 22]A] kil AAA

1.2.2 Day-1 Market

1999\ FERCE H=7M4 o= RTO AE
d, =7} HExE MISOE RIOZ Hlstger, oo} FAlol MISO Ao
Day-1 market A|th7} AJZFEIT), 20021 MISO+= FERCE] 591 whe 7fwb
A& £ 1T E(OATT, Open Access Transmission Tariff)ol] w2 $ZAH] 2
Az shA N HE A AEZIN A|2EI(OASIS, Open Access Same
time Information System), 337} SHAE(ATC, Available Transfer
Capability) ¥ & $H-8H(TTC, Total Transfer Capability)e] 27, <FAA]
24, S99, ABEd D A PG L AEE AT A2
o} SEFRE 200090 WA tFERe] AdEAE EA K (bilateral contract)S

3l ol FoA A A= AHCI R FhAIF AP #AE A9

o

BA(Balancing Authorities)7} AE3h= A543l 98K Transmission Loading
Relief, TLREA# 2 vIIHAE WIAYUSES S AHEsta Utk
MISOE= v RTO9k= 2], Apile] @8 79 @2 BAE EFHtal S
o} BAx RTOS] 232 ofyw, X 7] - 5¢ =3 HAYIJAte] Fio =g
wd7] 7] AA(UC, Unit Commitment) % ZAAFHED, Economic
Dispatch), HZAH]2, Fdu]8 #Aa], 2d& 7 (resource adequacy) &

B G%e SaEow Sasts




1.2.2 Day-2 Market

MISO®| Day-1 Alti= 4% AEige] WS o FAARE, 3]
PIM 9 ISONE & EHAY 1S09 HlwdlS wp), F383 A A x5
M2 m7UES Adskr)ol vEsklth. FERCE F7HH o=
I} AAZE A5 7FA (Locational Marginal Price)S &-8F AZ7|WF Ale-24
AHAE g7glon, olo wal, MISOE 20049 HENHEAE 2 ouA|A]
R A(TEMT, Open Access Transmission and Energy Market Tariff)S A
=, FERCY =77 S¢l& wowx AR7idol 7h53t =HAvk TEMTE
LMP7 |4} 7}71 = 7IAE 194 (Day-Ahead) 2 2A7HReal-Time) U]
Fetar lom, MISOE Exo] wa A9
744 ﬂiﬂ% *1%79041}7} g 7155 AlFshs AFHSHAFIR,

Financial Transmission Rights) A]7Fe] 7|IA= FZISEATE 20054 MISO+=
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FHAOE Day2 A4EDE FE, BAY AY REL ol mul

1.2.2 Day-3 Market

2007 MISOT= FERCO| 1A 2 9 oH|gs Zdshe HIA|H|2A
ZHASM, Ancillary Service Market) 7J¢] thglk AokAE A&, 2+ XY BA
o] A%S MISO T BAR o|#EE A3t T4l A 2 2 ong
2 v&7eE T2 A2 wel ZF BAS] AJo|AA|N, dUAE MISOE
S5 A7 ZEAZ wet 2D EAT] e, MISO= oluA|el A5}
o dugs 2834 3tk 1 AF 20091d HEAH| AP (ASM) o] A,
MISOi= NERCEHE FTAHHEAY ©E BAR 590 won FAld Day-3

Market© 2 Fo|71A| =AU}

off o o
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2) PIME= 19979 4 UZEZ]EE ol R] A& 7§A], ISO-New England+= 19994 5¥ %] %9 A
=AAAIALS AAlSHSACT,



1.3 MISO @i

1.3.1 MISO¢] 7}x](Value Proposition)

MISO= 20054 ORI 704l o] FHE] wid MISO AH]2 A& u}
AT AEE F 2 2 X}%«l &7 o8¢ H(Benefi) & %
sto] FNSEAL ek 2016@ AZF F 0] $2.6~$3.3 billiono]™ #A 10

W Zolo] 14 o]ele $17.5 b1111on°ﬂ o5 o7 FA Ut

1.3.2 MISOY] XA A=A} (Market Developments)
MISO= 2005 49 AP 7R ofg| 2009 19 HEAH|A A
Ao, 20130l &A1 T B EE XS ARe] AR Y
HAsHY APEE Midwest ISO9A Midcontinent ISOZ 7R3 Gch, =3k, A
AP AxskE flal, 2017970 @A APEAI=E o] JRaAd 'Y, 2019~2020

W AJFA| 2] AZ18E E3 2 Market System Enhancement AFGS 28

ol

O 1. MISOQ| A MEISH A=
Market Implementation Energy & Ancillary |
Services Markets

Value Expansion Future Portfolio Evolution

Market System Enhancement ..
————

south | | e l
Region et Phase 2
Integration 2017 Upgrade

Phase 1 Finalization

Protect $65 Million*
$30 Million* Extend

Upgrade

Options

$65 Million**

** Plus 25% contingency that
includes vendor alternatives

EX : Market System Evaluation/Market System Enhancement Stakeholder Workshop#1 (MISO, 2017)
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2.1 OfILiXIAIR

21.1 AR F8 B 84

MISO oI Ao BeldTE, ATATE, BelAre, AvAra
o] 4 FAR FEEY. SuFeuAE EEY] AFPAIER oUA g 9
3], 3P - AARIAPEC o 71E, 78l SERlE d=FHOffenstH, A4
o] T&H dHEG =2 A At Ak SRl eAs FeleaA
(Load-Serving Entities)2 o[UA] FullE {3l 373 - AAIREAP ‘Q%(Bids)é‘]'
), 7HE 3 32 AP7HEel s (Price-Sensitive)ste] Yz & 4 it

B3 AW P AEAERRe el dvkag v

1AYEL 3
A A AREEEe SEUE(Incremental offen 2 E2|H, J&7HEHT
ARA7VA 0] s A ’B‘FEF%i/\Pé}Oﬂ MRS = 7PdAS A Al A
ARAPRIA UAE 79, Aol 23 FFEe wEoRH, 2 vt
o] ArRIIAETE

Bids)olgt EeH, Y@/HAETE AR7Ee] v A shEAPeA duAE
APZ191EE Ydzkolet. APIAR Al, AAREAOIA oAURE Zo} AlFesfs o

b &

o A% olgEr. AwAFt Mg Decrement

H

Fok @), T2 ARPIARD SFA71 o] ke A9l ol gk
T 0 A EQ R R
= = (Supply) =+ 2 (Demand)
oA ofE Y| e oAl o HATIUM A
sapn |- 12H / AN AY I/ MAIZEAE
- 3mE me - 1Y =2 1HAS
(Physical)l (7|5, 223, F20uix) - DE(EL S,
- BAIEH > BEOIUX ERECERERTE)

ox | OIGAl T TR HeH1YM) | oldX| ofF b YE(1UH)
DL TUEIE > AR olah | - 1EIE < AAIZIZR o4
(Financial)l — 1A |2 Alol Al M2 Pe Ea | - AAIZEAIZOIA Mmoo e

EX AN HMASE 2015 (HHAY L)



SHEAAES A it 711741 S Zol| AAIRE AFoIA AE

12+ Z(forwards) Ao 2 Al
ZFrofztel A AAZE /\]Z}«] 573 ‘ZH%L A Febs Aedrh =, AARE
AZelA A wAUS 2 S 7Fs7 skal 1SO7F ARl 7
o] AHdE FHzslo AFANHEE AT 7 W 2ot APFeAES
AH 10A] 3074 dZHstedof sfaL, MISO
HIAE, HH7] B4 55 aLefste] 134 30 it Fa=F, HAt %‘TQL%,
A% Ak 2 A FHE3A7FA(IMP, Locational Marginal Price)S &7]3Hc},
o]F 14A] 30E7HA] AYES w2 T 18A]ol| HFHoRE AFS LS A

Z)=REA A &(RAC, Reliability Assessment Commitment)< B33}
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2.1.3 AX 7+ X]7H(Real-Time Market)

AARE AL A A ARE EdEZ, AXRE Ay FEs
AlFpoltt, obd= AeF A FZ(Security  Constraints

Economic Dispatch, SCED)2 7| 2d7] 2 $2A15 9] AAZF Aok 33t

A A =

d8xwF e BE FHste 72} w29 7HAS ARlslal w3 AA
2 54 - 2As MISO= 9 FHE A8l Qo] oS wm=Ea
StelA| Wsksl= ZlE 8ol A & ek SRV 5E ©@9le] F12 Tt
Ao MEEE 77 R FAl ZHAAL lth AARE Age] AH
SHFAAPS Ol AR Qe mA|7] whEel Wi Fasith diuvketd M
B Ade AReREY] F83 g3 e HoR AR AR ¥E
B 7k sFEAAe e Zew|ds FsAlA, AE T JAE 3



2.1.4 AAFLYRAAA(RSGP, Revenue Sufficiency
Guarantee Payment)

RSGP= MISOZF AARE AelAe] RE5E 95 HAsy] ffste] &
A7)0l AFsH= F AU E&(Make Whole) 22 #7]o] & A2k &(H5H]
+HFEH G+ FH) A AARIAG o] de] Aolet A o
RSGP7} AlgH= 2744 9ol tigh drgolrt,

- SHAZFR AR Tt e 9 7TE W8S 3Rkl Kok A

LMP= £ SRS 7IEoR ARHER, AV 24 Edrvt

=
A 71F - @EAhE A, 2AARE APRE IMPER B4 RSGPE 53

85 AEeldel wet, IMpET:

7ol =2 AV BAANE e A w7 & St
i

H
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2.1.5 71AHFA RAAAZF(PYMWP, Price Volatility Make
Whole Payment)
MISO= 2008 AAIRE Aol Algol FA8& Algshs Aol 4%
HE-S B4 & J=s g pPVMWPE =946k di. o] Aie2 AARbE
oA FrezpF MISOS] FHAAE

=
=
F, FAAG] AFHow A 4 Y= 5

il

B melErh, PVMWPE  SEHAG oo R HAE(DAMAP,

(RTORSGP, Real Time Operating Revenue Sufficiency Payments) &2 4%
t}. DAMAPE o7} 3FAd AlgsF Ho) Uxul AlsAeko g AARE 714
weh 3oF 7pAo] Be o] FAANE F B AFIL, RTORSGPE
Fazk SR AHY B e A9 M £ ARSI sleke] 34
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2.2 HEXEMH|A AlZH(Ancillary Services Market)
B2 AL ouA] Al dAlEl HHe FulezAdmg

(Regulation Reserve), -=7Zo]lH]8(Operation Reserve or Spinning Reserve)

1 A z|ov] & (Supplemental Reserve or non-spinning reserve)< A|-335}7]
gk N[ HFF R FFAAET AATIA N QET. Tk o]
g2 AARE FE 24E Sl sE olUlY R 2857 58S ZAE
715 e s, &dduge 7] Efuip)d 22 35 A A
102 ol =¥ Aol 7legh 245 E7E o=, ZA duge
TS A 71F 7Fss ARTS] HHAVE dd e gt

BHzAH|2 AR ou]E dgske A

r
:

i)
>
A
€
E
O
5
2
g
g
o
2.
<

Organization) 2 Z} A 97]#(Regional Entity)2] 37|+ 552 98] Z8.
g oS wf ARPER QY 48AIRE AR ERE, s AP AAIRE
Al Hg-Eo), MISOE H]2d2d3HEmergency Operating Condition) HHYA]
WA APl EaE 24T 5

o]
o= = AR

8 2. oHEe FF

§ o
10

10 Minute Response Time

Can be off-line or on-line Contingency

10 Minute Response Time DIk RESEIVES
Must be on-line A

5 Minute Response Time

Must be on-line REG = Regulating
Automatic Generation Control Reserves
Equipped (AGC)

Energy

- ~ Market

EX : Market Settlements Generation Overview(MISO, 2011)
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2.3 ESTAE

2.3.1 A HAA A& (Resource Adequacy Construct)

MISO2] e U R3lF-FAIIALoad-serving  Entities) 5 AF12174
(Resource Adequacy)ol] thet S 7HA|3L glon, MISOE= HuhHs) Al <73k
THEFS FHIESE A AP AgS T8k Atk MISOE o] AlgelA
AT AEE7ER] LOLEY 0.19/4d9s RSP fgh Algelu|-8H(Planning
Reserve Margin) 2 Q&= Resource adequacy requirements)S AH4, A3+
A= ol AAITF(Self-supply), *FFA2Kbilateral contracting), S AR

(Planning Resource Auction)= g3l gH3g}

J8 3. MISO 2FXY +&

III\ '-k.._—,_“‘_ - " "

=
‘ o l g
{ 'g‘_'-_?-:-
| i A
W
Sy
3

! mm-u-m;'v-ny?;iu;éq Suite £ 2015

" 23 : Map of Local Resource Zone Boundaries(MISO, 2016)

3) LOLE(Loss of Load Expectation): €7 7]7to]] thsto] ZZ&|A o] 23St A|7ke] 7]Chx]

_‘]‘]_



232 A ¥R Fe 7 M4

MISOS] A& Algle] wel HalgaAFg K Load-serving Entities)&= Al
Zod a5 ARle dase s wESh] ffEl dadt A9 978RHICR,
Local Clearing Requirement)¥}, 3@ =G| HAA|ol|x] MISOL] A== 7]F 1t
=5 98l 23k A 2 -8=HPRMR, Planning Reserve Margin requirement)<-
gdsjob b, 2+t oL (19 4]9] 29A|S(LRZ, Local Resource Zones)ol| T+
ol sl (23l 419] 71l weh APt FelesAldz ks ol ulet, das=d
gHE 98 g A HA AIF(FRAP, Fixed Resource Adequacy Plan)S F3H
SGAS(LRZ, Local Resource Zones) W AFS HAAQ7-85HPRMR, Planning

Reserve Margin requirement) 0 2 Z& 4= Qlt}

T2 4. MISO TR A8 A WA

MISO Planning Zonal Peak Zonal PRMR
Reserve Margin: Demant.! I\..l'lw + In MW, the capacity
LOLE Study  Reserve margin Iransmlsswn s Obligation of each LRZ Ay ction
msocndus Jeietomentin I Lo T omcdemnon  Covaciy
I Flaad yearTeliabllicy The coincident peak Requirement
03521 1 requirement for peak demand for demand reliability
F‘:gf;]ta:f‘d" ; inci each LRZ + requirement. LRZ must
study to d. : . procure
determine 1 o fs.nmat‘ed_ Fan be met with enough local
day in 10 year Iransm|ssmn imports or local capacity
loss of load = capachy; through the
reliability 1 . auction or
requirements.  Local Resource Capacity Import Local Clearing FRAP to meet
Requirement: mmm Limit: mmm Requirement: LCR
== ’
LRZ non-coincident Tachnical potential Local capacity It then can
peak demand import limit for obligation to meet meet PRMR
adjusted to meet 1 each LRZ. non-coincident peak with either
in 10 year reliability demand. local capacity
requirement, Must be met in auction or imports.
with local resources.

Z4] : MISO’ s Capacity Auction: Uncertainty Going Forward(ICF. 2015)
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233 A 29

MISO2] SaARe H3l3-aAl A Load-serving Entities)So0] AP 73 1 2
ool 2Bl ARS8l Al¥Rl FRAP(Fixed Resource Adequacy Plan)ol]
FEIA 2 AdEd HAAS A, 4 Akde (3" Sl 22
ZRCs(Zonal Resource Credits) TF|2 A&},

18 5. A2SEAY ZRC #d2

Represent 1 MW of
unforced capacity from a Specific to a particular unit
Planning Resource

Zonal Resource
Credits

Used by LSEs to meet RA
obligations through a FRAP
or offered into PRA

Z£X : MISO' s Resource Adequacy Overview(MISO, 2017)
SFALY] e A AR 620l v sl 5E7ERe] Aell dis),

A AR 490 2o, o, HEUZA7KSingle, Sealed-bid Clearing

J8 6. AZETAY Al YE )

Oct1
Module E
Capacity Jan 15 Retail Mar 1 New Apr Planning
Tracking Choice PLCs LMRs, ERs, Resource

Tool finalized and EEs due Auction

Nov 1 Feb 1 7% business Jun 1
Demand Existing day of Mar Planning
Forecast due LMRs, ERs, FRAP Year begins
and EEs due submissions
due

Z£X : MISO’ s Resource Adequacy Overview(MISO, 2017)

4) PLC: Peak Loac Contribution
ER: External Resources
LMR: Load Modifying Resources
EE: Energy Efficiency Resources

_‘]3_



241 FAEZH AL

MISOS] Ao AgTzE 78] 587 olgdt duiAplde] 7 A
o] FHATIRAE whedeles AAES T S8 ] B]&S] oAUAP} FxMe]
ZFIAZ AR el 1 vlge ouAt ARgE A9 uhgEit) Exto]

e, $AAe] AE F Aol 744 Aok W), 1 = S04 §3)
o

¥

S

44
A 7ol MISO AP MIAUSS LMPe] &3t @453 A4t ZaAo| w
2t &4 Bl AERIth FReASink) ] v Fohs raAle] TR Aty
a1, X (Source) @ <= WAL AA|e] 7HAo R AET] uieel, Faxle] F

Sh= AgAe] WP} S eurt o Bol ARl gk o] F9 Aol

ulz B3¢ ulgol Tk ERE welshs Aol 1A Fad AAH AsE A
Falu, ko st sl o £84S W AL, Ar|Hent 9
Aule] FAo} A2 Aol QL 7130

2.4.2 AFAEAH(FTR)
FIR 20AR= £4 FIRol| t)at AU (Source)9} £aA|(Sink) Afolol A4
2= & vlg Al /R g A= FIRS E3 AlE S5l Ul

A A (ARRs,  Auction
TUS APRE A=
Aotk MISO= FIRZE 48d 7+ $3419) 194 &3 7S FIR &fakEol
Alestes AT FIR A4=2 FIR® Sinke} Source Ate]e] Zh ke
S5 Hl8oll FIR F& w3 gho] Hag, shdrldeln Aess & sdos
FIR ofa& AEsH At At shFdadoln Aeses S5t U9t FRT
SPFEE Apo7t i g led, ol A I B o 84ER dl s

APgel Ae-83t FIR AP 7iA] Aol dlw)e] dka-gafate] 2ol wiiolth,

_14_



2.4.3 FTR A A7143 &%

gRRe] HEde AdE, 9d SHdN Agsm, dwet g4 Bet
Carve-Out FIR AfASol7 Sgect, 4329 FIR AlFe] 7] $Jsire st
4 279 FelH9l EX2 vledels FIR 714e] 2% =Hojob shed], 2=
FTR A 54 814 ZolEE FIR Tule] $¢4e] Hek FIR 49} FIR
Fush FIR ZfAbgolA] shed Algeln S Aaraate] o)y} Hot,

M ¥343

1. A8

MISOE= AFA|Yo] oejdoz 7Ag d3aE Ho|al AN dvtzog
og F3 A Helt), (17 71> MIsO| A=’ 3/ EA Fahdas HolFal ik
MISO+= South regiono] #&rA| el FJFEHA, 2014d 1€ 6
7|&e] A FTAFR(99.6GW, 2010) 715 7821}, 4, sHA| H3AFs

715 127GWZ, South region® 22| #&=| Sfjo= 7YXl = =] kit

fd}

a7 7 HEE R

MISO Summer and Winter Peak Loads

115,043 39&20,015

120,000 108,967
J 104,292 98,535 103,975

e — - 106,538
100.000 ~— Jt-5 75— 21520 sz o7 91,367 5981 715 -
80,000 74011 _
60,000 — —:
40,000 — —
20,000 — —
0 2! I

2007 2008 2009 2010 2011 2012 2013 2014 2015

MISO Load (MW)

B Summer Peak = Winter Peak

£ : MTEP 2016 Report (MISO, 2016)
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2. LA

2017'd 5¥ 7l MISO WM& 175GWE, [19 8l ddE A
&F HTS BoFErh MIsOe A7k dAvt oF 41%, Ae EHATt
By

=
3502 TIRES XSl glon, wARe 20168 7|F Wk 2

23
x
=

27%, A%k WAV} 400, o8 M Wit e el /4TSS B
o o gy el AulgFolARt Mt o] s|AR

SdslE % U o] 1ous weeln otk A4 dsl
= o ]

4

Lol & Fo

oF oonz AAA Age] tEe 2

ZE* : 2017 MISO Corporate Fact Sheet (MISO, 2017)

_‘]6_



RE HEES EFE Allin JAEAE 7HEe Fsplsid AARelvA7HA
&% 9 BHEAp|X 7H, BobAE| 8l8(Uplift)s E3HsE 740t} 20161
Bt all-in 71ALS 20153 Y] 1% A3 $29.27/MwWho|t},

Aol FH gole &eEAA(Planning Resource Auction)] 8717
(Capacity Clearing Price)2] Aol 9t} All-in HE71A = oUz], HZA
H|~ HEo 2015 oiv] 3wk slEelglon, o) Ahby] ddgrtAe] §)
2 8 IHAHGT dsol 749 89e® H]IY Power River Basin®] A&
7}Ao] 20159 o8] A<l wWalx] orrd Ad vlws|A] Mok FEvtAe
201543 tiv] 10%7}1F skl

J= 9 ZojAEHAZIIE (2015—-2016)

2015-2016
$50 T 510
= C apacity EmUplift
C3Amncillary services | nergy (Shortage)
s40 |B E=Encrgy (Non-Shortage) —e—Gas Price 58 _
- § g
= A Hiimp B . :
% $30 - = r - EHe - . $6 ?’
£ \ = E
= = w
; $20 \ ﬂi = sa 3
= (i 7 -
\ § h e - T £l
e o4 =
510 = gy o
$
& 14[15|15 J|F|M|A|M|J|Jl.A[S‘O|N|D J|}"M|A|M|JIJ|A|S[O|N,D ¢
Avg 2015 2016

E* 1 2016 State of the Market Report for the MISO Electricity Markets (Photomac Economics June 2017)
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2. d8714
2016 A&Z¢ Awrbg skehe MO dE ik " aE nprsd)
716, 53], 2016de) vre Aerla e MISO ABe] ING
AN 27}, He s AN gacke A9 Yok oe (E
21 20169 fE7bAe] WEo] ol®A] M Aol uAZ uiyid] 7]
=S HojEr),
H2 (HERE LU, OHX| 4o, 74
Unforced Capacity Energy Output Price Setting
Total(MW) Share(%) Share(%) SMP (%) LMP(%)
2015 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016
Nuclear 12,432 12,432 9 % 9 %| 16 %| 16 % 0 % 0 % 0 % 0 %
Coal 59,1811 53471 42 %| 41 %| 50 %| 46 %| 62 %| 55 %| 95 %| 85 %
Natural Gas| 58,013| 55367 42 %| 42 %| 24 %| 27 %| 37 %| 44 %| 94 %| 85 %
Qill 2,063 1,832 1 % 1 % 0 % 0 % 0 % 0 % 0 % 0 %
Hydro 3,603 3,478 3 % 3 % 1 % 1 % 1 % 1 % 2 % 2 %
Wind 2,412 2,796 2 % 2 % 7 % 8 % 1 % 1 %| 45 %| 32 %
Other 1,688 2,076 1 % 2 % 1 % 2 % 0 % 0 % 4 % 3 %
Total 139,391| 131,452

&4 : 2016 State of the Market Report for the MISO Electricity Markets

_’|8_

(Photomac Economics June 2017)



MISO= A5 ¥7d7] CT(Combustion Turbine)®} CC(Combined-Cycle)2]
N AFANE RS T AN £dAE BTN - AR
7] At Bxbe] gk A dSs gpetetal Qloh vy [2E 10, [2E
1112 MISO2] ZF A|¥(Midwert, South Region)ol|A CC7} Aldel] Algt Z¢)
3 749-2] ¢F%(net revenue)E HOJET}E South region®] 2016Yd 542

(net revenue)S {57149 slgto wg} FAaAME E Tt Midwest regione

we gepld, a4 AUAZE old T $8e By BE 20166 &
Solo] gait. el BE AN & ol A @l A
AP A Fos @ 4 A= CONE(Cost of New Entry)oll W] x|A] Fslt}
2 10  Miswest Region U™ 7| &4 24
20152016
550 T 510
= C apacity EmUplift
CAncillary services BT ncrgy (Shortage)

$40 (@ E=Energy (Non-Shortage) —e—Gas Price 38 _
2 - N £
= g
= $30 = F= .. .I . 3
5 =l =1 = I <
8 1 = = =
= 3520 \ A = $4 3
= 1 ' =
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1. MTEP 7| &
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H Capacity Cost =

L Transmission Cost H

&4 : MTEP 2016 Report, 2016
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Z£X : MISO Planning Process(System Planning Committee, 2011)

EHAEHHE Tool

A= A ey
Energy Planning PROMOD and PLEXOS
Reliability Planning PSS/E, PSLF and TARA
Decision Analysis GE-MARS, PROMOD and EGEAS
Strategic Planning EGEAS
Resource Portfolio Debelopment EGEAS

Z£4] : MTEP 2016 Report, 2016
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3. MTEP 2016
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