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- FRAAA3%(2020)

°GDP A5 : A8.0%('20), +11.0%('21)
»% GDP : $2.59%(IMF('20), A4 6$1)
1919 GDP : $1,877(IMF('20), A Al 1419
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Aol e FUDIAE A7 AAAGERS AEsh, o5 F A% FolA
WA AASD ety A9 HEe] £ /9% ARAA Ui A 277
B RO QYA 2Eo] F ALs A HY RAA B Eeh Ea Ay FE 0
A st 914.

TR A L2 AE

© 2 19754 =3} d S AHNTPC, National Thermal Power Corporation)$}
=gl FAHNHPC, National Hydro-electric Power Corporation)7F A 9
Atk 1976 d¢l= Q1= $5F A9 A ZeAES APshy] 93] ol s|
A FAHNorth-Eastern Power Corporation, NEPCO)7} A @& 131, 19889l
© = AYd HEy FEHNESAHTHDO S vl =] 33 AHNIPC)

27047 72 Atk el =) IF E A9 7 A A A'S A Y
2 f-2]8k7] fl5] 1989y %= FAHNPTC, National Power Transmission
Corporation)7} A HE A5 o] 3JA= 199240 POWER GRIDZ o] &-o| H}
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1.1.1 1% AHAHAUIEX)

o1 A& A ) A(EX, Indian Energy Exchange)E Q1% #a1e] AHAI4 &7
Fo =2 % TS HH AL (CERCO) 7L Al 1% dH AN @ 7)ot
[EXE Q1% 2= 1419 93] (CERC)] 591S Wol 2008\ 6€E 27U H-E] 2
S Ao, ko] FON) A7 A3, HAAIAL, AEA YA Fom T3
A= AHAIEe et A7l Al d9A Y ERES Alegrh [EX= ATt
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1.1.2 1% AlE2%9 7] POSOCO(Power System Operation Corporation
Limited)
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1.1.3.1 =3} FAHNTPC, National Thermal Power Corporation)

o gl
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1.1.3.2 Adani Power

adani
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Adani Power Limited© 7-2FE F0H) opvtrhut=9] Khodiyarel #AS FiL
U= A% 7] Adani Group®] A Y A3 ALt & AH-&% 12,450MWE
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1.1.3.3 =YL=} -d FAHNPCIL, Nuclear Power Corporation of India
Limited)

@

_NPCIL
NPCIL-2 mpetebarEdt F0N) wutolo] EAE & % F7-9 Y24 F-(DAE) 9
Arat WA E7 o)tk ol ARIF 100% Agekal glomn, ool 9xjE ubds
AJAA L Ak AAH S M 7h FE, FH ol o]o] QA T &l
g FEdolth. 20209 119 A Q=olM = 7702 9x18 dd oA 237) &
717} 7V Folm, & Anl &% 7,480MWe |t}

1.1.3.4 Jindal South West Energy(JSW Energy)

&
JSW tnergy

JSW Energy+ 1994\ AgE WA $4, deEAY Izbr|gdozx, A H]%%k
4,559 MWE Hfrstal 9lem, o] F 3,168 MW= 349, 1,391 MW=

10MW+= B3 o5 A5 o] vl JSW Energy Q1% o8] ol 24 EL
Hahal lon, wolze]7he] HdAAtY 3|kl e A|tg Afrstal Q)

JSW Energy+ T A8 15APF H7] 918 v o] d&o = 20061 JSW Power
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shul R el Zbs s}

A& vzt 5 EEHEE A4S vl A R ES ARESke] A8 3 7HA (Area
Clearing Price, ACP)¥} A A &% (Area Clearing Volume, ACV)°] F A 3L 4=

e 7Rl Al 7wl 713 5§ 1AL oylol] FiEAd o
2 EE %31’5‘] *e“'sﬂ% Y& = 7Er A B G Rl gl SRE

3)744k
9] (Pay In, PD), &5 (Pay Out, PO)2 Z+7} &3 dddel w3 Agd/ AL+ 1

25 =M J|ZtM A ZH(Green Term-ahead Market)
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G-TAM
Solar Non-Sc;Iar
s T T 1
Intraday DAC Daily Weekly
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3.1 72

A&o] AN IA] F-Z2 A Ao A ] HA = vj 2 =1 A&l =] A o]t} <l
L5 2020 A Al 7o R FY AR 49], Bd AR 591, A
2] A& 4915 A Pt

Qo] AR Ar)geFe At F d etk Trhste] 2016~20 S AAE AL
olel] oF 17.3%°] AR FE(CAGR)S 7|53t AHA o] S7hstar A A7t
AAEEA, AR FEe FaAEe] Bl HE wjgdolth dwr}
20403714 15,820TWhell o] 2 Aoz diEE AgFes ~Axg $5A7]Y
ghell whe}, A 7Hse A7 Fag As s 2 3]
A7kA gelg g el Bx X9 175GWE HE 227GW(E %433 ,
g An]&F 67GW &) @S HaE 3oL ik AF-= 20309744 523GW(+H
AR]85 7T3GW 23] Aol A A &Fs 75T AlE ol

Lo

3.2 XHEOHX| AlE 2

2021 7€ dA| Q1== oF 101.5GWe] Ao UA] &3-S HF3tal 2lom, o
= AA A Au&=e 25.2%F AHA . 1k 20307k oF 450GW e A
Ao du)&s B3R skl Qo o] 5 Bdd An&Fe oF 280GW(¢F
60%) = olA= ),

14 |



AN A v Au)gaFe x| g Fok wE SE8 F715e] 2016~20%
S AAE Abolof] ¢F 15.5%2] AHFAAE(CAGR)S 7]=3t). <les= 21344
5ol 94.4GW2] A Ao A &3S H 3Tt

20219 7€ AQx9] gtA o] Hu]ge 46.3GWe @3, 1 T 48 54
ubr o] g8k 4 8GW dlEesttl. 20194 12974 15,100MW ] Z & 22 A}
)3

ot

d@o] Bl om o] F ok 12 163MW F5¢] AFgdo] oln] =FH gt} ¢lxe
A A A HA e 2020 A7F 7|FEo2 1,2709 1:5 BU| &alt). 363GW
o AAA gy AR Fofol] xS wE HAo g HE AEXAL 9

o) AAeA FAA7 B Aow o).

=

1o A E(DPIIT, Department for Industry and Internal Trade)oll 4] @3
gk dlolgo] W= Qlko] Ao Fito] 3¢ A3 FAHEFDD -2 2000
W 495H 20219 697F4] 1029 80005 g&o] &dlom 53| 2014 o|F=
4209 @& o]ido] ¥4 t). British Business Energyell m2w = 2020
d A oA T2 B A S A AlA 3915 2] it

20194 8¢, A= 2AAAN A H-(The Ministry of New and Renewable
Energy)«= Al 719 BH&E R A2y SX1S 8l A H=] Auld tigt #AME
Fopgiria o, 20219 649 A% AR JEH(IREDA)S 1% 594
-] oF 69 1,676%F g ABAE Al AAAE| B(PLD Alge] wet igd 28
AZFAZHYH &S L H Aok

2021 79 AAAANUXF-= FAE FON) Fhakdel] s FA gkl
4,750MW o] AU TEA S 1487l 98 NTPCS 100% AF3]|Ak<
NTPC A}l A|(Netpc Renewable Energy Ltd.)oll Q1<=3It}. o] 322 Qx| F

2 2 QAL AL Q1% Hrhel Bl F9lo] 1 Aoleh



=, o] F HYF2 oF 114GW, T2 67GWol AlF s o] th Axe] Ao
A FE2 5 4d ool 8009 @8 1R FAE FXE oz o/dH) =
& 2023714 °oF 500070 95 who] @7k FAdo] Q1 oo AlelA oA o]
t} 20309 7HA] A AR = F Au]8%2] 55%F AHA & ol

20409 = A= Aol ol &2 viE e 7F AR A =] oF 49%7F
A Aol o3l Ak Ao o dH dA vlE o] BjFFelA HE2
66% d3HE Ao & HRlt A% T4 HH(CEA)S] FHo 1 w} ™, 2029~30d
7R QAN TA A B2 18%0l A 44%= F7bskeE wbd, 7]Ewbd wvj &S
T8%N A 52% = 743t Ao G AFF T

A A AT A F-2] 2020 % HE] w=d o

iy

49.6GWe] Aol Lapo]

H <
7k A %01111 °F 27.4GW2] &) F7t= 2 Uk

i AR AR 7T A o8 SHolE QL] Wi Fo 'FET LA
(green city)'S /N2E7]12 et} o] TAE BE Felo] gokd Sk A48 ¢
Al & Zhe] Bl &, v A WA HYE, Lelal A7) olsAe] 7hs e diF
W A =S S S s S B Aol
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CERC= =l & 7]l UMM & 3L Aol digh WdslE Fost

A 7l JE B} LRAAL BAGE T 83

3) 5 A7]7+A1 91 3] (SERC)

F0M) Ul 420l 4 SERCE CERCS #Abe 7152 +aath. 253 wa) Fof
S Hyshs Z1omA F ele] wud, Ad, o) g o 24 2L ws)
WS FL 150 s, A 1 BAS 245h )5 2k gl

4) ol A &&= (Bureau of Energy Efficiency, BEE)

oﬂLﬂx] a5 (BEE)2 2002 3% 1o OﬂLﬂxlxqohm A 32( ZOOlbﬂ)Oﬂ z 2l
L= Ay Abstel] Axlwo] A H
71?014 BEE® oy Aok x

= 1 g
st so] A A9 A3 Dol ek R e o5 A5 A e,
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Industrial including mining

Agriculture
(0] In the case of metered supply
(D] In the case of non-metered supply

Commercial, domestic and others
Consumption under temporary connection
Consumption of self-generated energy of any purpose
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%4 : Strategic Policy Economics(2020)
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o] "hel%= Ontario Power Authority(OPA)E A®H3stal SA] d=E™ 2]
B71 s ke dFE Fosith @Al OPAE IESO9F #H = i

& AP ze oY

[ESO= ZAAAeclar T Aadedl o3k of a&%olar kAl A3
A AL Y3 201618 A|F7IAZE 1W(Market Renewal Program;
MRP)E A1Zeelth. ol 2B e 5 A¥Ade] 8 A baAlzm 874 o
oA 72t

2.2 THH|7| 2
2.2.1 Ay} HAAxYLH-(Natural Resources Canada; NRCan)

Ao AALF-= ARAF T A oA ZA AL = AR, A AR A Y
A By g, A oUA] &8 Fd 59 d4FS Fdgrth dAdAdY = Ada
olgx] &3 (Iow Carbon Energy Sector), °olUA 7]& EI}(Energy
Technology Sector), x=F4 A4 5l Fx Ab¢d(Strategic Petroleum

Policy and Investment Office) 522 3}9] Z2Zo] FA5 o] At}

ﬂ_tio O_u

2.2.2 Wyt ol J R 7FA 7] #(Canada Energy Regulator; CER)

CERS 2019¥ 59 713 | A =7kl A9 3] (National  Energy
Board; NEB)E dlAlsle] 21AdE ARA R 7]#e|t), NEB7F 8dld oA
-] i gl o] 8ol thgh X}%@]Qﬂ' A R 7k o 5 ARjbel 1A
AES PAkgoh =g viek Zol, vt dEikgelA AA
() 2+ = AEAY 2 H7F F FHAR A F9A o=

g, CERS ZRAE HEC d&f 7|& NEBREUY 9 Ag o
A3 k. 40km w|ghe] dho]zEiQl 1A R AECL Te AR XIAE=
10784 oW, 40km ©]/% 75km w®|¥He] gt Spo]Zeils EIG FrE T
AEE= 15704 ol F3H7HE 95 T AT S0s S 57 A
75km7b A Algt Fholxelq]l R AESL e d4f 5

=]

2AE"E A WA Sde BES A EA
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o

2.2.3 iyt A= obd 91 913](Canada Nuclear Safety Com-—
mission; CNSC)

CNSCx= dA=EdH A B AT Al bda} WAMY gy 2 3 529
AP Al Ptk FE]H(Nuclear Safety and Control Act)2 CNSC
o] AF-E A Ayt LA oUA Y s, A D ARl digk tAl, A M=
Ao At 2R, AR 2 Fe gk A, A 7] D Y P o] H|F
Abell gk 2XE Edbete] YA B4 s, A 5 D Ao digh =
AA FACl o], A CNSCe &5 2 #3}, 7] 2 fA] Frol| gk wjre]
47HA = A skaL 9l

2.2.4 (F)FE AYA A7 2

(@)F AGR] e i wel AR 2 Fo Agelort, 44
AR MGE B9 Bl deor TR YA Aol Tolu 4
otk WA Wi FEe, F PR el %uHe A RS dusta
APEAT L AFAN AH Bl FAARES Folsta ek HAlIwe]
fe e golad
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HEAY P

H 4. 4ot &)FE
T A7)
e Q. Ontario Energy Board
A Régie de I'énergie
EHFAFAL Nova Scotia Utility and Review Board
FTHHA2 New Brunswick Energy&Ultilities Board
v E ) Manitoba Public Utilities Board

B e]EjA] ZA7nolBC)

British Columbia Utilities Commission

TRz o == old WE(PED

Island Regulatory&Appeals Commission

Saskatchewan Rate Review Panel

A7
AW E} Alberta Utilities Commission
FHEWE grds New foundland and Labrador Board of Commissioners of Public Utilities
EAAE Northwest Territories Public Utilities Board
T Yukon Utilities Board
FUHE Nunavut Utility Rates Review Council

%3] : Council for clean & Reliable Energy(2019)

2.3 A|EEO Xt

At A= FYE AR

1=}

At -

MaRS Advanced Energy Centre(2018

&3} 2k

e A 2w Mg At HEs

FomE A A% 3719 Fue WY AL R, &
g9aa ok WY FE NG Solus FAleld,
& Faste] o2 PE¥z Avnd o
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%3] : MaRS Advanced Energy Centre(2018)

3.1 &

A5 F A9 BC Hydro(B2E]A] A=n]ol), Hydro-Quebec(H™) 5 A

W dE AL FEstar YA, vk s Akel PPAS AAT 4 = [PP(EHET
T e FRAEe a3 2ee] 9k AnEls 247 [ESO

o} AESOZH= 5§ AT S9A7F Zujad-s wel g

2.3.2 =74 Hof
W w7 gea Qi AT T gRR i@ vEe Feob ddsol
itk A eElE e Wwe] AEg fEel: A 2 Fol, LEed

+71 A¥]:= Hydro One¥ IESO7} #g] 2 3ty A Ele] $34-2 AESO7}
sttt 253 220 BC AWM= FH FEoF JAl F2E7 Vo]
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3

253 FxoHE BC Hydro ¥ Hydro-Quebec®} 22 F7]do] nj#
ettt AR FolA = A G ASAHLDCs) = ok Al =Hlo]t
2o -9 30070 ole] v A E EAE R o RS BAE 2l
Be 7k B LDCs7F =N e, A4 o 6070 <oty
A== F 100%F 3 o] uAS gH3Eka Q= AHELY ENMAXS}
EPCOR, 200%t 7 o]e] uS H 3 2El2] 22 Toronto Hydro®} Hydro

jus)

One©| Ut}

T 3|14 s H| 3L
Cornwall Electric T ) 3] A}
Bruce Power k]
Hydro One 9
LEE S Hydro Ottawa Aled
Alectra Utilities A9
Ontario Power Generation 9
Toronto Hydro Aled
Brookfield e
)
Hydro-Quebec 9
Altalink kS S|4t
Atco Electric k]
Capital Power Corporation v
ENMAX Al City of Calgary Electric Systemo] 41
A E}
EPCOR A Edmonton Power Corporation®] 41
Fortis Alberta e
TranssAlta W
TransCanada W
= Newfoundland and Labrador Hydro 9
Hneke Newfoundland Power v
LEHpAFA} Nova Scotia Power Eik]
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T 3|A}E A H| 3L
A NB Power 9
U En} Manitoba Hydro 9
BC Hydro %
B e '
e Columbia Power T4
A#n]olBC)
Fortis BC v
PEI Maritime Electric vy
Saskatoon Light & Power A4
A=A
SaskPower 9
=292~ E  Northwest Territories Power Corporation| 5%
-5 Yukon Energy 9
FURE Nunavut Power 4
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1. Agold= A
1.1 AL8F2 X3

—

Auths 8, 58, BEF 5 AZAuA MEs K87 S8l A

=
2pd el oy ZEIAHE FZ Foll Uk et ABAF] 92 QA A4
EHuU 549, 2235 5 58420 Ado] gii-ioln, (H)FH=E A4
P WetS AP AeHo AU FuE 98] wsa o
E 6. XHoHX| X[RME Hm
T Ntk ojghel=;
Regulation Policies
. A A
FIT/Premium payment =Mz o)) | (824 FIT)
L . A
Electric utility quota obligation / RPS (M2 Aol O
TEEY
. ey A
Net metering / billing (e o)) @)
T= o
Biofuel blend ble t t obligation / dat © O
i nd, renew: ranspor igation / man
ofuel ble enewable transport obligatio andate A Apo])
Renewable heat obligation/mandate, heat FIT, fossil fuel ban for heating - O
Tradable REC ki @)
. A
Tendering (w1 o)) -
Fiscal Incentives and Public Financing
Reductions in sales, energy, VAT or other taxes O U2 24
Investment or production tax credits O O
Energy production payment - @)
Public investment, loans, grants, capital subsidies or rebates O (143 O

%] 1 REN21(2021) A4

103



2021 BiQl MM S
1.2 2EI2|2 FO| FITHE
FIT AI=E 283k gud T 2eee Folth suths 20099 5€ A

AH 2PN HAH(Green Energy Act)®] 2 5 T slU=E FITE =YY
Pz

o G x e = 201497HA] A AulE dx™ o Hdstar 2020
7MA FEEA ExA 4.6GWE A= 5 ANUAE Fdets =44 &
EE stk REHE s A eEE AsA Rl widdrtE Algste] T
B Fgoll gz ol SPMARE o] &3 BHET 2 T AHmYrE 20
dolA Hdl 407k Bl 5440 A2 2Ee 9] A, mWALt
F ARV R AAFEHE S A&t etk e e o T, H
FFolUA] HHARES AFEHYH 2 AAuY7IE BT flEA 2
Anle] AAuIE oS REFH]Q FollA AE FES AbEstolol gtk 2E)
e ol Fall 2Eg e T8 B HEFEFelUR] #-d Az AeEe A
astarat ekgivk 2016l e = HF FIT A8 7|3t g A%
AeE ettt

1.3 HHEF F=9Of X{-H0LHX] X|&

AW ER= 2025W7FA] Aol 7k AJAboll Al BHAlEE Wl HlE S 20144
71N A 45% AFT Aotk dwMER= g 20161 AFE ABUAHY
(Renewable Electricity Act)= &3l 203074 AABANUAZ 30%2] A7|&
Arkshalvtar skl

olglgt HXE EAsy] flE dWEle TEgAmE
Innovations Emissions Reduction; TIER) TFAIE A& <
PHEH= 2023E7H4] Aehtde] s Algsta sk T
el 269 gl o]o] oduyA HAlE 7iEstetH Wstele $HA
g olUME Bl AEAE AT 2020 7FS, ABER= TIER 7|24 Hd 7
o] 5zvk dejo] AaS wgk #e, '@ X8 V) Tl Addta Exoh
drEl= &5 2d o TIER, wle 3 A Ag iAol tigh 4 AES o

aste] olelgt AT A&AQ V)& FAE gabgom R el

o

oft
N
M
N

+%(Technology
olt}. TIERE %3
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[ 7| ¢8I} O

1. 2A7IA HWi&E R

1.1 7|3 M1 w3

Mptks Q@ ste] wel 7 1-?@} QMo] Mgttt Hxo] LATfA HE
™

2 Foke 19884, BHelo
< A
=

e
N

20% #+=73}

il

S 5 AE S}
(1992)el Mrgstdtt. Atk of gobs Hlwdk A G7 =7kl

2002¢ol= fdll 71Fdstgeke] Al wEHAE v ATt
= 2008~2012 Abe] 1990W 247t #jEF FEolM 6%E #EHFIVIE &
FEapsict. ey VIE T w77k E EEo] 30% ol SUteslem, B
A Aldeld 2011 ANtttk WESAA A EE ST

e 71t gaddl A4 s AAsgth 20099 ZHE g
Aol M= 2020974 2005\ thH] 17%E #5dhe Ao® 43 ZxFao
A g3kt

a8y 20169 Ao R Aol wA NI EFE FErl dAHEA 7S
wal AT Witk 20159 12€ A Avcs 2030714

20054 M) 30% AEOE SAsks UE BEAS 4T 2A old A

2o Aol Al ZAvA 7 HAFEF T}

5 7]ZENDC AFNDC 2050 2% HA S} o 5
- 20054 715 30% 40~45% Bazd 0
(2016.10.5.) (2021.7.12.) (2020.11. AA)
- 2017 713 24.4% 20184 71@&0% Gazy 0
(2020.12.30.) (2021.12€ AZ4) (2021.9. #A1A)

%4 : International NDCs Webinar E2x8(2021)

106



. FHLICE

AT HY AEstodAE 2020 11¢€ o H(The Canadian Net Zero
Emissions Accountability Act)< &3l 20500 ez HES HASISE & A=
Aol HExE AASka Atk & 79olE UNel|l A& 72775
(NDO)ell Al 20308 7k4] 20054 tiH] 40~45% HFo 2 HxXE tF Jgs)
At

12 2472 45 ¥Y
Acre] 20143 ¥iEFHS 745MtCO2eq®E FY A7) AlA 2271~ wiEs
9] 1.6%= A3t AA 10999 =271~ wjE=o] .

8 5 247tA HiE A9 1071=(2014)

c— wrir—r=m g r——= S mi ae e DA g DB el ——

e ey I T Py Y . w1 p pe— e —

u - LI
& e b = L N e
e —

e 4 T

%4 : Minister of Environment and climate Change Canada(2019)

o] % Amd Ayt L7t wiEFE aFe] FEHE AFSen, 20199
Wl EFE 730MtCO2eq o2 20181 728MtCO2eqtiB] &% S718I3Ith 2019
d o HlEHS 20059 FERT 1.1%(8.5MtCO2eq)  #HAdh G0 ATt

8.5MtCO2eq= wEFHo= 3k Al 2,600,000 o3¢ A4S 5713
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Megatonnes of carben dioxide eguivalent

500 12
717 723 707
oo 7300736 725 716 730
600
&00
400
300

200

100

o
1891 1993 1995 1997 1989 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

%3 : Minister of Environment and climate Change Canada(2021)

20199 i 2ATMs WSS ATEW, A9 7k aE ot A4
k= H)Fo] 7P Erh olE2 Ayt AA wlEF 52%5 AA| Sl Ao}
7b Bok= g 191MtCO2eq, wWE  Hokx= 186MtCO2eqE HiE3}SIT).
1990 el Al 2019 Alo] A7k~ viERE Z71o] FH A0 Al o] F 7}
Al okel] Advk sd 71z W Ak 7Fs ok viERS oF 87%(89MtCO2eq)
Z7tet o, wE Fok= 54%(65MtCO2eq) 5718+t

g 7. 224 2M7kA H1E(1990~2019)
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- = 0y 1] ¥l = & B By

%4 : Minister of Environment and climate Change Canada(2021)
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A 20199 dE FofpoA Yy 247t~ E e 3§ Ayt AA A7~

oSl
MEFe] 8.36% FEolth BY A7) uFe] A WALk LUz WELS 1

a3 8. O/=1te| H|w(2019)

[ Lg =il
Tl
Canads
" » = -
In

Fryilimatng

i II| ligul -

| '

Srakan:

%3] 1 CEA, Electricity 101(2020)

Az 7]k WA Bk A e 27t~ wlEFe 1990 95MtCO2eqell Al
2019 61IMtCO2eq® 717+ Wl oF 36% A&ttt =2, A4, 71g Aol
Uxel 2o Aeks 7puk A go] 713 Ao wE
B A 7Nk bRk A pACME geld = gled, e danE
o] 19909 85%°1+4 2019 70%= Holxlom, dA k== U 713 2.9%0
A 23%% vlEo] AA S8t
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%3] : Minister of Environment and climate Change Canada(2021)
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J8 10, (B)FYE 2472 H{E(1990~2019)

Megatonnes of carbon dioxide equivalent
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%3] : Minister of Environment and climate Change Canada(2021)

2. &4 7 A= (Carbon Pricing)

A7 A =(Carbon Pricing)= 3HA] AR oAl olyA] Bl&S F7HA

Homm P or ZH‘%] AIAE S7HZE & A= FAEol A= Al=olvh
20199 5770 =71 9 F HHEI} @AMAAEE Ald Fold A whe] 2020
W 72 HA 647 T D S AR B BE Sk Z2ad 58 B
& garAA =S AE it

a7t A4 Aol e A(Carbon Tax), WEHA A =(Emission Trading
System), &@2=7dA & o= F@o] Atk AHurelM= ()5 FH7F A4kl
A Agsitta FHd dartAAEE AAH o2 st 2 ee A

=, By

o Wz AYA B4 AgHloll e AMHoE BadE SGeks 4

’

o]tk
SdE EFE Sew gde] wAW od, Auths A B4g 49 94
AR Aol FHE o Aol MRS LS wHEs A 4R 2
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Z3] 1 REN21(2021)

A

A714 Al

SRAQ BAaTAARTE g, ojent isE
(backstop)' A== EA. %A AFT (2)F7F AAA o2 GATMAA RS &
Fots SE27HAATE Qs B AFel, TlEe] FeehA @ FYdlls
gl =T ARl gariAAETE Agdn. dE® duE Fe 3t F
AR Akl gaAE Egsskey, S Bag Jde] AEEWA 20194 6
d gaA HAEE A NEm o=

Arjeto] AW GaA]

112



. ZHLtct

a8 12, (®)FE B27EHE 2Y2E(2020)

Carbon Prickg Grovgrings ""‘g .

perating in 2021 e

Fuw greamemys J_t'

i cabaan g
EXC{TIITE BeiifL
copatineg TH four ced
i ZOiE suation
v g iy

%4 : Canadian institute for climate choices(2021)

ekl gra7bAA ol tigk of 2] H]do] Qi
g Aol wE 7H FEY Aol Aiviete
MNE/E7HA L2310 20309 &= 170 &/ 52
2 7HA, 53] ALST dig 7HA Bge R I
2 9kslalr] 98 Bt ARAI A 2= FYS Al
s Al g
T uE HBHE SAATE olUA] ARRe] B 7IHel B
A-ggttk= Aotk Avthe olHd 714 Ag-ol AL dd wiE =2
ORZ 3y, P& wiEH Weide AlE B 9FE A9A gtk olAH
E:

ks =0 /g Bie A0EE & s A9 BadAes
A ghaAe] Pl F Ao

4 2
39 vttt iR AS A 2deke] dd= 54 5ol =3kEA gor, Ay

el Adxeln e S 2 7 AL AR F wAH
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=
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Mzgia
1. 4833 8%

Nupere] Fddske 20199 715 645TWhelth, Ay thH] 0.3% Zo]E°]
Aol fAFet gh=e] 201949 FEH e 587TWh= gh=13} H]uwdte] 1.14)
i\j& _/I:Zo]r)rlt”))'

Muchs AAIA Al A= o] g€ rtelth 20199 vt 5
S 385TWh= HA| g 5 7P =2 H5(60%)= i}Xl Bla= R
2 121TWhZ 19%, 9AE o] 95TWh=Z 15%2] vlFolt). =8-S 793k elok4,
9 T AAAANYA= Ad Y] 2.4% F7FgE 45TWholw 7%4 H|Zo|t}.

A

P 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 2019
25 | 855 | 88.3 | 89.5 | 97.6 [101.2] 96.0 | 95.7 | 95.6 | 95.0 | 95.0 (15%)
ek 71.3 | 65.2 | 63.1 | 64.8 | 64.2 | 60.3 | 60.5 | 57.5 | 52.6 | 49.2 (8%)
HA7F~ | 54.1 | 63.5 | 63.9 | 60.4 | 59.0 | 64.5 | 62.8 | 58.3 | 66.1 | 68.8 (11%)
i 52 | 46 | 43 | 41 | 66 | 4.4 | 46 | 3.7 | 3.9 2.5 (0.4%)
4 347.91372.0|375.8|387.4|378.8|378.1|381.7|390.6 | 382.1 | 384.9 (60%)
Bl 01 | 04 | 08 | 12| 18 | 30 | 30| 30 | 3.0 3.1 (0.5%)
4 84 | 11.6 | 13.7 | 17.5 | 21.5 | 26.3 | 29.9 | 30.2 | 31.9 | 33.7 5%
volo/#PIE| 83 | 8.7 | 9.0 | 9.2 | 120 | 7.2 | 9.8 | 9.2 | 8.8 7.9(1%)
A 580.7 | 614.2 | 620.1 | 642.2 | 645.1 | 639.8 | 648.0 | 648.2 | 643.5 | 645.1 (100%

%3] : Canada Energy Regulator &]©]%], Canada's Renewable Power — Canada(F#o| %% 23}

Atk 19904 o F- A& A9 weEaioly, A4 S4o%
7h= vsrel frdsttt 20199 7l AE4E 60.3TWh, A5 13.3TWh

ol .

TE 2015 2016 2017 2018 2019 2020
TEH 73.0 73.1 72.0 61.4 60.3 67.5
SRk 10.8 9.3 9.9 13.2 13.3 9.8

%#%%k 62.2 63.8 62.1 48.2 47.0 57.6

2015~2019'd &3] © Statistics Canada(2020), A% 25-10-0021-01 / 20204 &3] : Canadian Electricity Association(2020)

15) 8kaFo] 20199 @ 7|3 A7ALG S WA E - 563TWh, A8x17F @Adek @ 24TWh(Z 3] @ 24 g
=)

115



2021 stiel MY S

& 13, Z{Lich M E

i

%] 1 Canadian Electricity Association(2020), Electricity 101

3
o
1
o
—
=
=

20204 7|F UlFEel AEfsEe o SEwA KA #AW(36.1%), 2EF
2] 2.(26.2%), "IHUEBH15.5%), H2EA] AHH|oH17.7%)olA] o] FoAAH,
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Z3] 1 Canadian Electricity Association(2020), Electricity 101
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Myt SAAF wa2d 20173% 715 Alvche] [AA Wd e An|Se
145GWolm], o] AA|e] 56%5 ek, geo] 25%, A 10%, +2&
ALt AMAYA AR ()G, T3 S)7F 11%E AAskaL Q)

H 10. FHLICH HH|2F 0| (

T 2013 2014 2015 2016 2017
LA 14,033 14,033 14,033 14,033 14,033 (10%)
s} 33,461 33,704 35,127 35,814 35,697 (25%)
4 76,520 78,570 79,214 80,449 80,764 (56%)
A4 Bl g3 171 265 1,875 2,086 2,298 (2%)
el 2 6,717 8,496 11,128 | 11,974 12,403 (9%)
=9 20 20 20 20 20 (0.01%)
A 130,922 | 135,088 | 141,397 | 144,375 145,214 (100%)
%] @ Statistics Canada(2019), EAI3E 25-10-0022-01

A2 B AW(31%), <Eg]2(28%), B EA] AHHloH(12%), UnvlE}
(11%) A Gl tiF-Fe] WAAdn|7F 9% g,

E 11. 201749 X[EE MH|E (B9 Mw)

(e}

qag—f | eA9 | 89 | 59 | a9 | B9 | =29 P
FHEAN= 588 6,762 54 7,404 (5%)
TYA == o= 147 204 350 0.2%
E=Hk~FAE 1,973 370 614 20 2,977 (2%)
FRHA=Y 705 2,255 968 294 4,222 (3%)
= 1,499 | 40,438 3,432 45,369 (31%)
e L 13,328 | 10,666 | 9,122 | 2,296 | 5,077 40,489 (28%)
U En} 568 5,461 258 6,288 (4%)
A 274 3,554 867 221 4,642 (3%)
A e} 12,651 | 1,218 2 1,524 15,395 (11%)
BEjA] Ao} 1,545 | 15,407 714 17,665 (12%)
2 35 95 1 131 (0.1%
=AY AE 138 56 9 203 (0.1%
FURE 78 78 0.1%
A 14,033 | 35,697 | 80,764 | 2,298 | 12403 20 145,214 (100%

23] ¢ Statistics Canada(2019), A% 25-10-0022-01
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%3] : Canada Energy Regulator &#|°]#], Provincial and Territorial Energy Profiles-Canada(2021.9.24.7341)
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Z>] 1 Natural Resources Canada(2020), Energy Fact Book 2020-2021
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2R F 19719 dAE A7 29 FolH, Bruce A AE
=20 AlA 34‘”41 TR WA T shvbolth AHuytheE 1950 tiell
CANDU(CANada Deuterium Uranium)zt= 71 S5FZ(PHWR)E )
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o Ho Ho
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W m&
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)
X

i3
32
i)

CANDUAI =1 $474F &AlmA A5ue) | A4S $448 F5d 55
2 AHgate sE9ehrol ofd WA IR ARRT £ e 540 9
o} gk A A i(Sﬂ)oﬂH CANDU A= E 7Hs FolH, d=& X
ghato] Ayt €] A Yell= F 10719 CANDU ¥A=27F vH2019d 715%).
H 12, FHLICH /XU A
a7 A 3 o= Z Ad£3F0MW)
Darlington 2 e8] e PHWR 4 3,512
Bruce A 2EHE S PHWR 4 3,220
Bruce B 2EHE S PHWR 4 3,390
Pickering A 2EHE 2 PHWR 2 1,084
Pickering B ERSER PHWR 4 2,160
Point Lepreau FHH= PHWR 1 705

2] Natural Resources Canada(2020), Energy Fact Book 2020-2021
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A F HAV R0 v Fo] M Ee e AWEH42%), AN AH D (B6%)°] AT
FUFEA A= 100% s o83 gttt Aehddris dA wnps
FAE, A=A, AWEL FFHAZS 47] Ao et P =, EHE
M 71FHGgAAGe wel 2030W7HA] Meke] @AY &S Agsta Q)
th o] etz dAVEAR VMEEES RE Ao oidrh A
AL 20223 mjyEdlelA 300MW o]ie] FEEA7|E Flste] Aet

A

WAgs A Ao, FHA=S], kutAIAE AAUAE F3f thAS
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ay F

Hal 3t o] wiAclE =¥ AedALAE Ay gdaxd 2 A J)ER
Nz RAe& e7ete Myt AgRe dA4% qrA(oltster s wiE 7E

420t/GWhE A gH7}F Aok,

ol 3 A ¥xF U HA7]<(Carbon Capture and Storage : CCS)2 7]
ko] =8 A At o® Ao gtk vtk sAaxy] 3 A% 4
ZRAEE AM2fAA vhery TRAEVE dgF ot 2014d AlAHE A
2D vhEE P A9 824MW R A et Aet AAg CCS ==
AER AA Hzo iyt Wddv e Hol SA4F ol vkt Ay A 4+A
J(Canada Energy Regulator : CER)o| wt=H a4 7y} ] 8 CCS Z =
AEQ] TGS A 6407 E9 ot a WiEHE £9 F Av A
S 7K goH, o= Ayt 2030d HxE AR 3%l addtia g
c}6),

16) Canada Energy Regulator &3|o]*], Canada’'s Energy Transition(2021.10.2.734)
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JlEHEOIKIE S) R EH meiYoldx maH

23] : BP(2021), World Energy Statistical Review Blo|E] 3z

Auth= A7 =3 2018 715 4,214TWh)9] of 9%E Aitstd 5
o, Hepgo] o]o] Al WAl W Y Wy ALkt gjucke] i
AH)E= ZE 80,764MW(5637MZ o] & 2071 1,000MW o]2olm the-o] 13

I 72t} 5616MWe Robert-Bourassa Wd47F 7F4 2 ik 2otk A
A g8 AN F 50%7F AT HAXshH B E|A] AHu]o} 19%, =€}
gl ool 11%7F 913t} F2dde gdgdy 59 %

42 s A=A A
59 SHdF Sl Ews U 53] FEde] AS dAE ol
ol7}g} &3 £ 3t Sir Adam Beck Pump Generating Station(174MW)©]

Fdaht AsA AMelUA e I FaAddl "k FEsta .

17) Natural Resources Canada &% ©]#], Renewable energy facts
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& A% WAL A e 9% Fu vk 20199 /1F AuE
13,417MW= 2005(557MW) tH] 249)] o]/, 20153d(11,072MW) tiH] 1.2
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AW EH13%)9] 9123031k,

ag 19, XYY B3 HH|8Y
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BL A e i u L ML T

%3] 1 Natural Resources Canada £3°]#], Renewable energy facts(2021.10.2. 734)

18) National Energy Board(2016), ‘Canada’s Energy Future 2016° % ‘Renewable energy facts’
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Z=] 1 Natural Resources Canada &#]©]#], Renewable energy facts(2021.10.2. 7141)

g HA AR] T 2%9 HlsE AA sk WA Al e ol
98% % AF=ol Ark. vt 77k mlgel AMERer A 2AfA A 2 ST}
7F & ASR AT, IMW o]/l EjYd Aul= F 1,700MW(13871)
7F AR Ee] 9lom, 20MW o] dioFE g AHle thad 2k

19) Canada Energy Regulator &3 ©|%], ‘Market Snapshot : A Near-Term Outlook for Renewable
Power in Canada’, 2021.3.
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%3] : Natural Resources Canada(2019), Energy Fact Book 2019-2020
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%7 : Canada Energy Regulator(2020), Canada’s Energy Futures 2020
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2ol Wl 7R 7 Bogt), ol v oA 7FA(HOEP) dgho|t}.
173 &9l "z ol 2002V FE 7FAFx AH|7F EAsE 2005
| S7Feke= FA7F vebsth ey 2008 o] %= Wkl MY
Q B FAE Bk 20219 8Y VIE musbAe B

Au) JE
Ac)
to
=2
=
B
~

L
NN
B

N

L

i

(o]

N
e

H 14 2EI2[2 MHZO{7}ZE(HOEP) 0|

(29] : CA$/MWh)
d= | 1¥ | 29 | 3¢9 | 4¥ |59 | 6¥d | 7¥ | 8¢ | 9¥ | 10¢ | 11¥ | 12¢
2004 | 6.95 | 543 | 502 | 473 | 5.05 | 494 | 478 | 455 | 513 | 5.04 | 5.38 5.28
2005 | 598 | 5,05 | 6.1 | 6.36 | 547 | 7.12 | 8.2 | 9.52 | 9.97 | 8.02 | 6.07 8.39
2006 | 5.71 | 49 | 501 | 454 | 496 | 482 | 543 | 5.67 | 3.68 | 4.17 | 5.14 4.17
2007 | 462 | 6.08 | 569 | 4.8 | 411 | 4.8 | 472 | 573 | 476 | 5.12 | 4.85 5.18
2008 | 4.25 | 544 | 582 | 5.14 | 3.65 | 6.23 | 6.23 | 5.00 | 5.23 | 4.71 | 5.36 4.83
2009 | 548 | 4.86 | 3.06 | 1.96 | 2.91 | 2.48 | 2.01 | 2.84 | 2.21 | 3.03 | 2.76 3.60
2010 | 3.83 | 3.64 | 2.88 | 3.17 | 4.04 | 4.16 | 5.43 | 4.68 | 3.43 | 3.02 | 3.25 3.48
2011 | 3.30 | 3.37 | 3.16 | 2.97 | 259 | 3.46 | 3.71 | 3.45 | 3.19 | 2.94 | 2.88 2.58
2012 | 256 | 223 | 1.55 | 1.72 | 2.01 | 2.19 | 3.37 | 293 | 2.61 | 2.24 | 2.66 2.55
2013 | 3.16 | 2.93 | 2.93 | 2.89 | 2.54 | 2.38 | 3.16 | 2.38 | 2.23 | 2.24 | 1.61 3.13
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2014 | 6.54 | 8.18 | 8.04 | 3.33 | 1.79 | 2.98 | 2.37 | 2.21 | 1.55 | 0.71 | 1.65 2.24
2015 | 296 | 5.12 | 2.56 | 1.65 | 1.54 | 1.53 | 2.22 | 2.34 | 3.19 | 2,51 | 1.03 1.10
2016 | 1.37 | 1.26 | 0.59 | 0.61 | 1.34 | 2.02 | 2.34 | 3.29 | 1.75 | 1.24 | 1.61 2.09
2017 | 2.16 | 2.11 | 2.60 | 1.11 | 0.32 | 0.59 | 1.36 | 1.73 | 2.31 | 0.88 | 1.40 2.06
2018 | 3.21 | 1.90 | 1.72 | 297 | 1.31 | 1.82 | 3.04 | 3.06 | 2.99 | 1.38 | 2.51 2.79
2019 | 278 | 279 | 273 | 1.56 | 0.76 | 0.48 | 2.19 | 1.61 | 1.43 | 0.73 | 2.07 2.19
2020 | 1.48 | 145|139 | 0.61 | 0.83 | 1.25 | 2.05 | 1.94 | 1.44 | 1.13 | 1.05 1.60
2021 | 1.74 | 3.38 | 1.76 | 0.89 | 1.46 | 3.69 | 2.76 | 4.34 | - - - -

Z2] : IESO &9 °]A], Price Overview

AW EFT AESO(Alberta Electric System Operator)?] A#=uj7}4-2 2021
W 20 Wk HugsEs 7|5 Zow Btk i mujdE Ao FEs|
A AzE 103.5398/MWhZ A3k Adx 46.7292)/MWhe] 7
M7F de 7HEelth 1 891 24 gv H 69 39, A7) AETAFAPPA)
of T5, ddA g BV Tte T, B AFEAe JHe A AEkskE
e dA7ks v Ee] AR, B AASE solth vhvk e,
FH, ke T o w2 7] Fgo] AlFEo glo] Widdl= AT ol

Faed o dyEs gl

Lo

TR 33 UHHEL MBZOHAIR BR7HA 30|

20159 | 20169 | 20174 | 20189 20199 | 2020 20214

B7H4
(CA$/MWh)
23] AESO &9°]#], Annual Market Statistics Report

33.34 18.28 22.19 50.35 54.88 46.72 103.53

21) Financial Post 7]A}, “Soaring power prices in Alberta jolt consumers, spark consternation”, 20213 8¥
1894}
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. ZHLtct

2. &M 8F
2.1 =7tk Hlw

et vl 71852 T o AnNbH o R Asehs FACl v B
S vl AueRe] v dr]ese TP e otk HEEES A8 )
urhel 7Hd8 Hrlewe 112.598/MWh= =, B7]9} nlssiet 7Hd
HAE Hols 599 34% Folth. =7 g Aols a1
A7rAel wek gt & ¢ s TRz EE(PPP) A8A vt &vfe
& AR g o Autte] 7S AV]ewS 12592/ MWhE
OECD =7} & w=2¢ofo] oo & WAz W o))

# 15. FHLtEE 200 F7(eF 0|

T 2011|2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019

g He Arelg | 81.0 | 85.2 | 965 | 80.5 | 64.0 | 78.8 | 83.8 | 84 | 90.5

%H ~US$/MWh 744 | 104.9|104.5]103.8 | 98.7 | 92.7 | 106.3|109.0 |113.0 | 112.5

PPP A& Age | 64.6 | 684 | 81.2 |72.03| 65.5 | 86.5 | 90.3 | 90.8 | 100.5

@9 - US(PPPYMWh|  7}d-& | 83.7 | 83.9 | 87.3 | 88.6 | 95.0 | 116.8|117.4|122.2|125.0
=3 : IEA(2020), Energy Prices and Taxes for OECD Countries

’S
\/%1\9\’0\0\% \o % P

oY o8 O
N S50 T SR P o “/“*‘o¢
N DA &7 & &
?>\ 4&@ %

e

8 342019 =7HE 7Y E Trles Hu
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300
250
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50 ‘
0

O/f‘*o/k“z\a\o\c/%f*

B USD/MWh B USD(PPP)/MWh

=4 1 IEA(2020), Energy Prices and Taxes for OECD Countries 3%
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Auete] A7|avAEe vad obgd JdrjesoR QI dEs AL
oItk & & ik 53] Atk Sl 60%e] vE A ARy
Agtarte 7bder) welnt ek Fepldgre] Fg Helo] g HAW
olghs W] dEFE A v A AR Ar|anpAbseldAE el Aol
o e FAHES sh R AEevAke AgTusiAe w2

o) g RnE BF welste] Ao,

22 X|¥z7t H|w

20213 Avtle] 49 FAE A7) 2FL 1,0006Wh AHE 7] 179€3/MWh
olt}. 2020 17422]/MWh th¥] 3% 433t A9 A7 872 AR go]
7398/MWhZE 7} @il =29 AE F9o] 3822 2/MWhZE 7H =3ttt

& 35 20213 X|9E 7’48 F7|2= Hlu (BH9] : CA¢/kWh)

Average Eloctncity Priceu L AEMALE
(¢t i
Bhamiitply [ e ity
1 (ERE L L ) e FIHEE KW M1 EWR 2L kgl LR M L) A
FITIR IR W
lmrta mi e i ETT [T, Y 143
Prms= Loty | 7 A L& 5L 18 155 153 LES
W amn 141" il L) ' A6 -
Fipws Neursselin LA ik Lid ¥ 1x 1.6 1.0 1713
Mo P ol & Labialis L& 5 15 3 1.8 LR 13 il ]
Flirpi 'n iTa 1hE 15 =k 1% &2 bt 148
L T [T T AT T 7.7 I7.1 1h. 3 4. ; R &) T 4.3
L] JuN A iLT" i, ). 1 LAl == W
| | i i1 i
Frece Tilwars Biamil In.F INF e [ K | 16 d T 1.3
1 =3 ] [T 3 rd Ih L] =1
Tl P e 1. % L% EH.L 1F.d 1ra LEiN | &0
Fukdan Tinilery 1497 13 LA ¢ ] 1S 18 14
e LT 1 LB | 8 e AL s LETI | T .

%] : Energyhub &3¥¢]#], Electricity Prices in Canada 2021

138



. ZHLICH

23 20ea 4

Aol Aprshd e oo AWEE SR AvesAAE
gt WA ZEHEE Ame s duALH, S (Delivery), ¥
= (Regulatory Charges)o. = A3t} olUX| 8w AT AFrow
shus Aeld 4= ok AL TS AIZEA A E (Regulated Price Plan

AC)
o fo Lo

RPP)o] met £etele. quX A8/ 9 del ¥ W(EE 19, 119 19) 3%
gtk 2wl oFol A Hydro Oneiit7} #shl FALFS dgweth @4
AviAA AR ol F AR AT WAt At A7) am A2 A AR
Fol el eetee AUAAAIE obRY A oA ‘tE‘r 2w

20 9] 10% o|ate] An|zbito] A5 FAS HElsla gl Arsto|t}

8l 36. 2EIZ| M7|28 FEES

=1 b o =1 =
[THIfSH EFAM oAl ] [RIF2SH E7M oAl ]

Electricity Retail Contract

Monthly Bill Statement Monthly Bill Statement

Account Number: Account Number:

000 000 000 000 0000 0 000 000 000 000 0000 0

Meter Number: Meter Number:

0000000 0000000

Your Electricity Charges Your Electricity Charges

Electricity Electricity

448 kWh Off-peak (lowest price) @ X.X ¢/kWh 0.00 'YOU ARE BUYING YOUR ELECTRICITY FROM

126 kWh Mid-peak (mid price) @ XX ¢/kWh 0.00 [ENERGY RETAILER NAME ] *

126 kWh On-peak (highest price) @ XX ¢kWh 000 Global Adjustment 000
700 kWh @ Your Contract Price 0.00

Delivery 0.00 Delivery 0.00

Regulatory Charges 0.00 Regulatory Charges 0.00

Your Total Electricity Charges 0.00 Your Total Electricity Charges 0.00

HST. 0.00 HS.T. 0.00

Ontario Electricity Rebate (0.00) Ontario Electricity Rebate (0.00)

Total Amount $0.00 Total Amount $0.00

phone #: Energy

3] 1 ek 2 U A YL 3] (Ontario Energy Board) £3|°]#], Understanding your electricity bill

HA FAS % Ta7ld aAs WdeR sk qtAlewe] Tels

rr

—n
N

A

A f@e aFAzl ek AGUETOU) aFAsh AF aFAlel A
M aFAE 3T F A9Ra b Re eEuT, ARl 3T 3
4 uhE s obd WlEN I, A¥Sast 4 e ¥R AL,
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A 87 =2 ARl 7hAe] ok AE RS
I AE114 19~449 30)RE Hre] 7S st FEd IRdel= A
il

T1 e fEn
T AT i
S - L . k L, e
. o 1 — A E-.--n.l
Wy x|
Y heapy vl i .
Sranmry Holldays i 1
-l

3] 1 2] 2 oY A 9)913](Ontario Energy Board) &¥o]#], Electricity rates

A% aTAe) 4% 9 94Fe O A9F Aol A48T S Qe 1
AEE Holuhd o ¥& H7o] AgsE WHolth FAGY BEE A2
g 309)2 1,000kWh, oJ5(G¥ 1¥4~10€9 31¥) 600kWheltt. &

8 38 2EfZ[M ASY a=H

=1ENs =
. 47 3147 A
1’Oo}?kw 600kWh | 750kWh
M i
fa) ™
RS

™)
N
X
oo
N
&
=
ofo

N
A\

ot
i

i 10.1 9.8 9.8
o]l | AME/KkWh | ME/KkWh | ME/kWh

et ]

Tial
e 5 i G
——— S A 11.8 11.5 115
. T YRARIING ol | AE/KWh | ME/KWh | AE/KWh

=] 1 2] 2 U9 3](Ontario Energy Board) &3|o]#], Electricity rates
* FA47) 852021 29 234 71, dHY] &5 1 20219 5€ 149 71E

140




. FHLICE

Ot 5 AFGAHGE0KW o)/ AF8)el A8 HS HEZIE AXgE A5 ZulfA|
AHAE, vEY] vE AMES A 250 Ve EebA S Aedvh 97
o F7tE FEH ZH L2+ (Global Adjustment Charges)o] A &E¥th S22
A QT2 [ESO 93] €zto= =T Axpy 9 #8 HHAEY] &
ol AR ZHAe gk B, e A9 Wl At 1=Zek =, V]S <

T
o 4 2R ¥ Faw Zaad AT 5o St ouge mFes g

=
1 grell Fujd 2 F(Delivery) 0.2 A H| 2

QA7) &2, A 2
), ARSI AT 5 L FXH]E), FARF(IA} FHAI "] FA]H]
8) o] xstAt A 8 F(Regulatory Charges)e A7|A| <8 Sd3} Tz
A o Z a3k Auj2a Hgo 2 [ESO Z“uidHAIY &9 2 A5
TE5, §oF AY wMHARGA Al F7F FEE e v]E, BHESAE A H A

S AMet Fo A71aF A A uAugI Asugon TR
o= F4H.

3 A} FrEEE] 9931(AUC) S5 0]A], Items on your bill
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A ELY] o A& HA] Al 27 (Regulated-Rate Option : RRO)S #-&1t
= ARG AE 4] AFRAD S o2 AVIews AP e AR
2 R grAleTS 5947199 AWE e 93] (Alberta Utilities
Commission : AUC)7} vl ZA 3y, <37F 250MWh 1RFS A7]E AH|stE
ArdAlsh Fule e e Hed 5 o o] FALTe AujAd Nt ol

P4 EA] tal7] §1a) wrselxl Alwelth. Ay

a8 40. HEWN #H RS (RRO) &

23] @ Utilities Consumer Advocate &3|o]#], Regulated Rates — Year at a glance(2021.10.5.74)
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M 7170 2 AMARY £21

Ay} FH A3} Policy Horizons Canada A4+ vdE v 1749 oY
A 27=E AAEE. AnfEOYEAAY AntETRE, FA4E
E oA HEHDS} AUAAFHAEDA, T2 D &F

Fe71dA), Mz TV e @ddAz, g6, EgdAts, 2R, vlolA
2 2"y <, B e 24 2R 9)o] v oy fdAe] # WkE
._'Z__

[IETEI!I]‘llr T[llHI'IIlI.ﬂEIEﬁ

-
Carundi

%3] : Policy Horizons Canada(2013), MetaScan 3 : Emerging Technologies(Energy Technology)
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1. AUtETEE

Autt AAAQRE AntETEE S48 750 st
o o

& I
YA HE2E A5 94755} 3%"}:] Nzete dhebsial itk 7] HdHQlE

Mch= 2003 o] % 2018W7FA] 13570 o]/de] AmlEnglE ZZAEES
Algglar, F 29 631 1Rk geje] Fx7F U 1 A @A) Aol A
2ntE wlEE 20189 129 7]F 82% olitol EEFHATE H7|xE 2014
5,050t o4 20161 22,700, 2018\ 2¢9 7]% 87,0007 &2 i, A7
2 FHAE 20149 1,85070404 20161 3,694704, 2018 6,65070 4=
=7}3lt} 22)

2~utEaE == f80 weEh AvnfEREZ(AMD, AA 2 234 A, o

WS, BANUAAGIA, A AE}, vholAR TS, A5Y AWE o
TRE = ov], of FYol hE A svpEags AW AP et 2

T2l 42, FfLICH ADIEDZ|E Y K&

R R

e —

%] : Natural Resources Canada (2018), Smart Grid in Canada 2018

22) 3= AnmE 18] =43](2016) ¥ Natural Resources Canada(2018) 3=
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3 AU HAAAYRE AntEggs ZRad's Ed) 201949~2022d
ZRtETYE V)% AFAN, ArtEaIYE Eﬁ”l*"’“ Tl 19 2] X}J
o Ex3 dAo|tt YAt TeEAEs U 5 A 59 o] 1=
D, Ve 5 ZRAE ARE Budof dlal AAXYRE o5 FF A

Aure] AR B4},

OtEORZ|E =23

(1] ] ML AN AT} JLEd Al FLIR L

Frvrae
n

QUTHE TN S =
[ e e e
Dz By iy
e Py et ety i p——
W= ki
ltrae= rwad e i iviert Bl

23] : Natural Resources Canada &#|°]%], Smart Grid Program

% 1770 Algle] AgsEglon ZzaEe] 9Ax thg 1dI 2k F249
g DREZIYAA AN 400451S] AP R el Ao,
Beh $EA AnlEaRE ZRaREe) A9 7 A FA

LIRSS ?ﬂ‘ﬂﬁ} Z=2 %, LE}FJO Hixﬂo] ATE 1101 7Ne ASEAA
A S AAZE F24 2L Ag]), AW Off grid A Y vlelazag|= So|t}
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a3 44, Uit HOIRtYE AtEDR|E 2O K&

Eé -

L

%3] : Natural Resources Canada(2020), Smart Grid Program Overview

2. ANAAAZZA

ASAA = 7|38 jEE-S o] &3t Ame st E A7duyA=Z W
k3l Al =Jolth. A UAZ AtE JARVZR B5 WA7|EslE] F4AE
AR 5 AR T &3 HeA BHT ¢ dow, Ayt I F4
2 ARHA 7lEs ol & AUAAGAI =R FEF AlAl 3919 A
= vtk Fae AsdA ok AEAA, AAAME, A=A AEH
AR AE 93 FBE 7 gk 20189 A wE 29 7uiulk gejo] =

2 A ] xt}.23)

Mt ArdAE Aas oA, N AT 2
B9 AT Adskga 1 2% AUt Z19Ee A FEe /L8 nasa
oty MFHE FAow AN FbE U FAARAA A FexE7)

23) Natural Resources Canada(2020), Hydrogen Strategy for Canada
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Pl el o5 AxHdA 7Ige] =2 PEMFC(ALEAH | A AR A))
71ee ATt o] wrok: B E|AE AyH|ol= FANEEZE(Hydrogen
AAZR 3l Fanks

Highway) #A783l3il, EREE FAHSE THdS A=
(Hydrogen Village) X2 A E A A|5}7]| % A o]

(2020 129) At AAALE= 2050974 BATHE HRE T4
AqA HFE 30% Sdist= Autt 4 de=R(Hydrogen Strategy for
Canada)& H3E3H3Ith 203097bA] 4%F 4,500%H FRe] 247k~ 753 35
o) dake] A= A 2 e

73
159 2elg et Avet 4 A g7x Aye s F s

a2 45 KA E=S7] XM EAIAR(A-CASE) 7|& WY

¥ | LHarK] [7]1ECAES| A-CAES

SHMW) | >200 | 1~100 15oj5oo 50~500"

2t = . ' _-_. WA A 7HR) >6 1~4 >6 >6

a4(%) | 70~85 85 30~40 >60
FHRlelE)| >20,000 | 5,000 | >20,000 | >20,000

AAgold| St & ot Ot

%% 1 EASE(2020), Hydrostoriil:(2020)
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53] AHuttel M= Hydrostoriit7F ZHAIH 9b5871 ol | A1 434 (A-CASE)
et MR Axg Bl 4 e @t A, d9dAE 23
Mol A 7]E WA(CASE)T th2t), & A-CASEE 3712 45 o A4

A

AAPAA N AgeiL, dHFE AFES Fol AFeEArt 2
= 5

Hydrostorjit:= 7iyt} €8] 2. Goderich A gelA 2019958 1IMWha
A-CASE 7|& A5 ZRAEE Al Folt}h s HAsd 83 #15S AA

$5F 20254 Broken Hill(1.6GWhi), 20261 1= Rosamond(4GWhi) &
AE

3

AR EH YA E(Small Modular Reactor : SMR)+= 7] tig17(1,000

~1,500MW) 7 &2 Z9o] 2o oA AZs] xHo] 7hedk dxo=,

[AEAE 9ubE o g 300MW o]3tE SMRZ -3t} vl A 4= 7]

s fal =3 AYTE vEs vl=, gAlol, T, G, T, A of=

HEY SolA Al 70F o] AFUARE ALz st 9l
&l

Avbohs 2018 AQARRLR Fpoz 2w A wi udEw 2o

o

|
lo

oft
=)
2o
uu?
Youorfr
I
2
2
L ¢
—
Q1
§z
XS

=
|
AHES 2tE Ao 2 Hrelth(Best Case 7]<0).

24) o] Fe FHAAHN(2020) ‘AW HAPARE AE2ARILG A7AY, AA SMR A @
3 AY(2021.6.9.90E Fxete] A4
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& 46. 7{LICH SMR 2™ EHIF F7(Best Case)

[ Best case] [ Worst case]

%3] : Canadian Small Modular Reactor Roadmap Steering Committee(2018)

et A8 9 -2~ (Canadian Nuclear Laboratories : CNL)& 20261 25
= E3EE 20179 wAEgEA Gl B GG SMR ZRAES A2
. et xtEord 193] (Canadian Nuclear Safety Commission
CNSC)+= AtAds 7 AAIAE 42 “Vendor Design Review'& 3 s}ar
A= vt AFAARE ARGl Fredstarzt sk 1170 b Aol g HEZL
8 Folr}, APHRISIZE AAAEE F2AQ Q187 HAL ol AR, xR
AANE Z71GACl U] W, 77, rAled ol tiE oAds v
Whgdstel 5 g4 Qs B E =Y F ATk

AUyts= €89 719 SMR /1S 7Y Fo] Terrestrial Energyiit7} 74
Wk 2l 190MWy €A18 8§ Z(Integrated Molten Salt Reactor SMR :
IMSR)7F W42l Abglelth, 892 SMRS E#|, $2Hr, Z5Ew, 7oy

= 94 =Y g8 dA5E ARSShe dF

a-= “
GA gtk 4R IR glo] 1o SART AN vhAZ A

o
ol

o

r

B

J
o

Aol glo] Adm T 28] 2 Aojr} s
3.2 Siget

g3ty = 744 dF £ 7 dA o] TES FAS dxgo=
AgshHA WEste oy A|th g URE Aoy 2 WIste] FUE
HYAT T BNS By A8 A 5 gtk AUt ARE CANDU 7k
F2RE $AT U PARE Yot AE5aUt A§Hd Solrle dArzA
Fad g b A AL AEFad dF Z1E A Qe 1
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1. eefele 7o AYAF A L2 ITAMRP)

2016, IESO+= o a&2Q AEAd A4S f13 4989 Z2AEESS &
o} AHAF 73 ZZa#:W(Market Renewal Program)S AZtbalgich. w3}
gt AR FES FolaAt [ESOv 213 AlZF 27|18 E 343, 9741
=, Avy & ol AAAE ] &S &Ee] skl Uk AHAY Al =
T YA okl A FAAIEAH(Single Schedule Market), A a5
A7 (Day-Ahead Market), ASFEH  AAE 7] 9718 (Enhanced
Real-Time Unit Commitment;ERUC)®| 37}4] =8 Z2AEZ FAJHT)

o
o

ENERGY

Winrk Stranm

A Y- A NERD EHf AN ED NEAL-TIHIE

MARNET T O TRAE R

T et

%3] 1 IESO, Market Renewal Program Energy Stream Business Case(2019)

1.1 S A=A E(Single Schedule Market)
IESO9] @Al A=A 7HAAAA S 7 @714 5 9

3 +

et G Eh duA] 7HAE FH Alckolv Y] EYHEE T 22
pS| al
= o

of\
il
Lo
X

AN

JA LR CTR =
2o to ro £

2804 A% AFLIES 1HsA] ¥ AAW wAE 271 HAA
nlgo e AAHc o2 AAQE 71FLe mu] AnAyt AEE FAE A
AAFEE WA e A Faks Aatel] AMEETh W eurdAEe nE B
AS Aokass 1 Az WA g el

NARGAE T} LA ] Hels Alge] masds sty Be &
7hgAkE R o R oot o Uoprt Al FolAse RIS ol
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=
5 o AugFe F 120.5GW(IAE  71.2GW, A4
29.7GW, A = LNG 15.9GW, &gt 3.7GW) olu, Az
501.9TWh(2 &8 76.5%, AAX 13.7%, A% 2L LNG 9.3%, A&
0.4%)°] T},

Renewables (incl. Hydro)

Nuclear e
71.2GW Fossil-fired (excl. coal)
15.9GW

Renewables (incl. Hydro ©)
13.7%

Nuclear
76.5%

Fossil-fired (excl. coal)
9.3%
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2. 9
<EHE "o wE 2d vjs>
LEA | AXEH =4 Ef k2 =3 oty HO] 2
L™HE | 70.6% 6.3% 22% 11.2% 7.9% 1.8%
o] F oS 20199 7l 537.7TWhelw, 20184 7|+
29%(11TWh)7} sttt 12%0 @3l 8 2= hd® &3
2 AAUA A vF FES 21%5 e FEwAy 249
i gko] 7taetgly] Wiel steubde vgo] FiiHor ZrlaAn.
Y 12 Twh | 2018'd CHH| 2019 SZZ YHHS
N 2™ 537.7 -2% 100%
X 3795 -3.5% 70.6%
stMolE 426 +9.8% 7.9%
M 1.6 -71.9% 0.3%
& 23 +26.5% 0.4%
HATtA 386 +23.8% 72%
UM 60 -12.1% 11.2%
3 34.1 +21.2% 6.3%
Ej 2 11.6 +7.8% 22%
HEO| 0] L X| 9.9 +3.6% 1.8%
Zepxo]l AulE2 20199 7] 135.3GWeoln o]= 2018W 7|+

2.3GW(+ 1.7%) =7}38F 5o, Z=d 3} gokgeo] =717 o] = 7%

HE9 A ek

ATt

< A9d AH8#(20209 718) >

H CjH
22 | muegy |00 W s g | wuus
oo E
R 63,130 0% 0 446.6%
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A= 18,589 -0.3% -51.8 13.7%
MEt 2,997 0% 0 2.2%
R 3,401 -2.8% -96.6 2.5%

HMAHTIA 12,191 +0.4 +44.8 9%
=¥ 25,557 +0.1% +21 18.9%
39 16,494 +9% +1,360 12.2%

Ef 9,435 +10.4% +890 7%
Hio| 2 2,122 +3.7% +75 1.6%
s 135,328 +1.7% +2,295 100%

< T2 Au|§%F (20199 12€ 31¢Y) >
Installed capacity in France as of 31/12/2019

Renewable sources : 39,6%

Muclear : 46,6%

Fossilfired thermal : 13,7%

Muclear | Fossil-fired thermal . Renewable sources
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< 94 HdE 2 ARBANUA THAZFFHAL]) >

Ty jewtal TaiE G il (e ] e—— S —
T | =

199 5800GWh, 299 4500GWh, 11¥€] 5100TWh ©]4< 23
o Ak A 2018l HlE] dA3] gaste] 1€ 426GWh, 11€
474GWh, 12€9 253GWholl 23t} o83k WAz 7Hahs JA7t~ 744

=
o] 53 EU wiEd 714 domiolzta & 5 3tk

< d=d ¢ 2A4F >

gl e | il |
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Ahe B ohld 8 sdw A9

13,330MWe.g 20199 12¢ <o Hd= 7]

< ¥4 IHAAF >

2019 12€9 319 7|9 ® 1,361MWe £8 du|7} Ats F7hs o]

% 16,494MW ] FHEAAHE BFatql. o] & 1,106MW+= RTE 7
Eoﬂ AAF I 15,388MWE Z2A]7F] Enedis, LDC ¥ EDF-SEI
Aol AAEAJUT. TVl AHFFA] 20239 B Ha
21.8GWellA Hu 26GWe] F=Had Av|&F HxE dAssict. dA
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< 9= gygF TAF >

Solar power generation

FFAFEES 78% F7Fste] 11.6TWhE 7]=3atdth. 20199 5€ 13
d 2% 24, 7,37TIMW=E B3 I HAAE 753
<94 "HEF THF >
i e

s BT RN ED

20209 7| EHYd Av]EFE 9,435MWoln o] F 8,793MW+ H=
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S
A A] ALbeES EEf o Auk 5ulgl EO] COE, ZHAE A
Aol A 13- 50097 =9 CO, WiES JAg axrt dvka F
AE}

<E Fo gu ABNER BAF wF >

= pmmelils sy s
- - J ; - s - ;- i
# # C ¥ i ¥

Total length of lines in service

RTEE 105,942kme] $AMAZE Bi4s 9 Hd9

2t SAAE =3
ojty. 2019del= FHAHA= dol7k dd diH] 85km FUFsE e Fa

e vhen gk

- Hérault X199 A Z& Quatre Seigneurs—-Saumade A3} 225kV 7 9]

= s
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S Pyrénées—Atlantiques©l A
ZulE AlA7F GzE 2|5t Aol E

- 'MESIL' @ EZzAEC"

BEEGCE

A3l o 2 Montpellier I 9]
Castelnau—Fréjorgues—Montpellier-Pastourel 63kV %3
olYUME]H | o3t 2|35}3}

Haute-Durance? A8 AlE o= AF

Hautes—-Alpes®] 1'Argentiére-Serre-Barbin A3} 63kV 2} A
= 29t A&k Aol&E(RIqf =& Alaf A8k 7Fe4d)2 F 219kmel™, 7ha
AL 477km7F 1@ < AA(FFH o2 = 1A

s} O

HU

o1 5
E_’
o
il

o 78) = At
TE tSd=z sz &
20199 7|&E 99,655km 6,202km 105,857km
20204 7|&E 99,527km 6,415km 105,942km
54 -128km 213km 85km

JheA R el dol= 20133 o] T2 HFE3| 7HAEHe] 99,527km7F H Ao,
A FMRe] Aol 20129 o]F & F53| Z71ste] 6,415kmel Ealt}.

< AEE FBAE W] Fo >

R e
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Total underground lines
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2011 7€ 1<d5-¥ EDFe} AAshs Tl ARIAs 9A 7€ dxbE 2
Aol AAGEES Rkt fATFA R dxE 7|A RS dEs )
(ARENH)E 2= 9lQith. FA7 AL x27kA AR AAsAL TF
Z1ell A wihd FASE 2006 12€ 7d A" dUAHE
No0.2006-1537¢ we} CREE =vjdHAIGS 753 o] . &
ArE ol A9 Epex Spot FranceolAd A#dEz, Az AEo A
EEX(European Energy Exchange)ell A 7iﬂ1ﬂ7%b} OTCCEeI Al <
g At A TRE E24 AN 2 AFH AHEHE L A5

BE5FE ¥kt gxgt AdE 935 Powernext S A= =84 A
o} AFA AlokS T EAAS dAA T = 9SS s

< ZF2 AHAZE A vF >

3. AH|AHS

<ZFx AYAF 34 =9 HE 2H% Ao

1. 32X MEHO| 7|3 F7h: AH|Xb= 7|EQ| EDFLt EngieE HIZESH ME
Mol M3 ZZAE MEfE £ QAN ekWateur, Planéte Oui, Total
A =
=

Mg 4 ok

2. BHE M 7HAZEUG S LEAEA AHO|X|0f F=SHA AL
U, AHAE2 2 AUESE 3 EDFR EngieZt AASH ES HluE =
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1. =714
20199 714 F-ate] mujd A shdAlg derhde J438] 6
ate] €39.4/MWhs 7|53l om o AL 20189 thv] 21.5%7}F sh=hdk

Fxlolth, ANZWIALE olgh e FES s=dPorn 2018d Tyl

)
off
1

2018l muj7hA o] Adsatel 20199 Zoll= mlaz duvhAe] %9k
S, o] F HASH st melvbA sherel ol 23kek 7]
S ATk AHAe A 711E, B RS 5o b 559
&(Price Spike)= 98t WA= kAol A M Es LS

19 & ot mep HAYSA = o= 88.5GWE 7] =8)
712 €86/MWh3lth(2019.1.24. &5 7A) o] Agtat Hdrtxs 714
steo® wujzbAe]l Fesigith 20199 AW % i F8 AR

Aal 7rAwEre] ARt
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B & ?*é%oﬂ AojA CREE dY HAst md ALES ALE-3to]

2 Anjo] AN L] ztolE ARSI HaH o= 20194
87 Mt 1.5%= 20181¢] 3.5%Ht} Wkl CRE: 20081
B o] A %S SA&ga, 20099 6.5%2 HAWAZ 7= o]F HL

A o Al el A% FHA 9

g~ AT 20159 129 3199 Yellow, Green29 QA&

Z83% wel, Blue SFAT Holx 951 g Asto|th. webA
AEAGe] 8w FALTEH AT Blue tariff) F7/HAZ G4 H o
TP E AL 9}4

ofef S w¥, 20204 8¢ M| 20214 2€ Al 25 W)
Uelt 9tk 20219 VlEoR AT €127.8/MWh ol o] F
€53.5/MWhi= Sl ddn] A& 9 o]gaw(das)oln, €16/MWh=

2~

1A g 2 @ gEAulz Hg W P(CSPE)0O]

R4

_
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=
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o
=]
1%

29) AEAIZL 2752 AL TJr AFeToz FAgFodE, HALTES EDFe} 22 uigtE dvijAb
AR o) A 28] = ﬁ 1%1 Blue £8A= 749 % I8 Yellow LFAE F27|498
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t}. €6/MWhe €% Q3|9 €49.4/MWhe AEAY FFas £33
AR Fola, €3/MWhe 2019 Alg T2 & 2ol & 2020
A2 AlF g Apold] wE H]golt)t o] F Wolg8w Fi
(TURPE)3DS #1938 UM A €74/MWhE FAl &5 AAA] ddn]go=
Ageta, ymA wow, FTFEEH ol&sw H Aus FAksto

20213 71 €194.0/MWhe] A48 5S A st

< AN FALE A H9(2021.2. 7€) >

- - AN E L ERESCOONS W ML
L [T} IArE i
S AT [ TAR P ITRCLI W TN L i

Al Fe] AL v8H 7 7|¥k o Z(Cost-stacking method) A &=
g, A of AXRTA] H&aAE Tt AR F(Blue TarifHHE 24
A3},

@ ARENH H] & : EDF7} AA dujald zbol A A LF o2 dujafof

st 1A wxdeke] g

© %5 W% | EDE obl FEARIAVL EDF S8l A AGHLE

30) CSPE(Contribution to Public Electricity Service)
31) TURPE(Tari
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<ZazAsE>

(1)EDF Fact & Figures (2020)

(2)CRE Wholesale electricity market report(2019)

(3)The French Energy Market: History, Evolution and Providers in 2021
(4)RTE Electricity Report 2019

(5)IEA Conditions and Requirements for the Technical Feasibility of a
Power System with a High Share of Renewables in France Towards
2050
(6)https://cms.law/en/int/expert—guides/cms—-expert—guide-to—electricity/f
rance

(TENTSO-E Overview of Transmission Tariffs in Europe: Synthesis
2019

(8)CRE THINKING THE ENERGY OF TOMORROW
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E Z2jht0l ol AR 1R

1. "5 A4 2 PIM i8
1.1 O MyME e
1.1.1 v]=2] RTO/ISO

Mo Agge el ol shel de

= 29x(SO, System
Operator)7} obd 7719 A 9™ Al&-&FAHRTO/NSO)L} 18

UO

o]

[e]

cinte] Hele] 44
o Fmz TR,
1o]4 RTO= K-

99 A=5A7 £9ATh RTOS 1505 dat @
W] FREA ov] Bulddw g B,
=

= g

|

3

¢

7

*

X9 & 7|4+(Regional Transmission Organization). FERC(TH 2}
RTO X A 2?22l 20002 FH(1999H)2 2 AIXECH, 0
FOme MEAS 29, dAl R MY 29 LS StuUCt
£8 AE 2 XHIndependent System Operator). FERC2| 888/889%
ISO FHOE ALY, RTORM &2 IS StLt FE StLtQ|
FONMOIM O dE oo FO| Xpo|7F QULCE

0 RTO BRX|S X

L -
'-_pf" -

1@* = ..——::” ‘“:.g NYI
= e _L'.T _r;'i

ki

A i

=X Federal Energy Regulatory Commission, 2020
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1.1.2 E1 RTO, ISOZF Ag€d 174
RTO, 1SO9] #&FHy= HZ Hr)o AEYS F+ MY T2 A8y
A el e AEdor yHolxd FUNZF AAEHAL. o]E el 2y o

2 ehgw obzlst 2o,

BEXEIN =c= wans o

X M2 2|R2|(Regional Entity) 7|1& &F
NPCC(5&4), FRCC(EZ2ICH, RFC(BH), MRO(BAME), SERC(EH&S),

=d
ST SPP(EFM )
A WECC(Western Electricity Coordinating Council)

Bl AFA ERCOT(Electricity Reliability Council of Texas)
A2|AFF  ASCC(Alaska Systems Coordinating Council)
i NPCC(Northeast Power Coordinating Council) &5 & X<

02 AE A B

=N NERC
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1.2 PIM 742
1.2.1 PIM &7

3
Aol
o

o

V. 0I=(PJM)

PIM wl=re] 77) RTO 7kl shuolty. PIMe] &2 ddrof 49
A G, AEAlE &9 2 A 2 Ao,

ey, A7), MEAE, AR, FAA, =

19, Aduyol, HAL, WAIYel, AAE BA Yol FON), Lejal 4"

DC(District of Columbia)®]t}.

PM 1Y X

PEMNSYLVANIA
OHID
PiM ML
ILLINGIS Electric Power
INCHANA Market . PEL.
WA
KENTUCKY VIRGINIA
TENNESSEE N, CARDLINA

=2

Institute of Energy Economics and Financial Analysis, 2020

B 917
EEEL
At £8

sHM=E Zo|
BlA 4
izk MY

Q1Zk F= A2

PIM 8 X|E 29 (2020)

oF 6,5007tY

185,378 MW

165,563 MW

85,1030F2(136,960km)

1,038

757,284 GWh

3369 H(38Z 4,555299)
ZEX : 2020 PJM Annual Report

A1
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1.2.2 PIM SA}

PIM=2 1927 Ay olel 7wA4A Fo AH3ARE AlTAAE
AEAANH g &35 =2s17] Y A Yol-74 A Interconnection®. = Al
ZE otk 1956 wWHA= A 3|ALe] 71ele =2 PJM Interconnection® Z

Mg srdet.

" 13 PIM ¥
He Li&

o MHAY 223 sl HAH Lo FMX| F M3 AL
1927 AMal

O[3l Pennsylvania-New Jersey Interconnection &

- HEHE MHZ|ATE 7HASH0 Pennsylvania-New Jersey

1956 -Maryland(2® PJM) Interconnection® 2 7HA
« Energy Management System(EMS)S £¢+ AMA|ZH MAE
1968 oo IRt
— o |_|
1997 « (4R) YEZIE HEEATY 2F A
« 0= ZZ 1ISOEM2| X|9| SI(FERQ)
2001 o FON THAZOMS] B2 fI5H RTOZAM2| X|¢| 52
2002~2018 « Allegheny Power(2002) & 137l Z|At HojstH et oba

=X : www.pjm.com

2. %8 SWII% 9 A3
2.1 7|3

MEe AgARe FONATE FUHAAE AAge] BAANE F 3
A% W Ads AelUATFASIAEFERO #ASL, 7 e A
E g T FAAAAHPUCTE TFAIT,

o3 AYFAL LAY F FAAANANN T, A, AW, A 7} R@
BE BYstn QoA AN A9 5 F9W 7%, aF A7k Asht 9
H
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O dHAF AJUAFDOE) R A IOE)

FEluete] AblE Akl -ek do] dH IR A F
- 5§, DOE®] & 9% O oA <tx 3 7]$%is) o
<, @ 5719 kA w5, © #AA Y 29 AY
g 3tol .

W3 A Fol= oyxF 2% AHI(OE, Office of
Electricity)oll /] @43ttt OEe ¥gge O #AE% A3}
@ AHG kA L AP % &, @ olUA] 3 YT A&k Haolu)

O 4% YR 74 <L (FERC)

A o] A 1920 AXH Ad=g e
(FPOE Axow dt= 59 qrAl7]eltt. 19774
o 71 ] o] A A9 FERC(Federal  Energy
Regulatory Commission)7} %1tk 2005 Al H =] A
Aol wel FERCOl dAgte] ddjxo] d&& &4 7
ol AAAR AEE 7Es Faste A sA A

9 W WAk AFe B 25 ARl WS Rise 19 7}

FERCE 91 ol U 4beh %9 a7l o™, Auaae Aslsn v
wJolu} o)8)% FERCS A4S ANA & 4 §ivh. 4% ohjelA FERCS]
Fo T DR oo 2

o oUA A FAsh 2
- 1Y FRON) FAAF AHE Fu
o FLONED) vl 8 A

_/l:

g weAE 9157}

=

O F FYAIF AL 3 (PUC)
F AR FAA Y Y3 (PUC : Public Utility Commission)® ol wha}
PSC(Public Service Commission)#tE W3 o 2% Eat}t PUCE FUUNN)

Folglel RFW AulaZ pEE A/ BN, g 5 E Awx9
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PIMe] #& 1370F9 JA™ DCZFA F 14709 FojAd 987 =9l
AgAolth 2005 59 @kglo] Fof njger|Hoez AgElon, F=3
o Eil

PIM 2Hel A3 9, AAde] 3hA, Aok B4 Holu),

O %7 A7= ¢35 (NERC)
Hn) NEE 98 B APl AEs 4gde Fels] 9l
gy wge ol F A
S

8
mE AE A48 H7F B dHEop Aotk

NEIQC Z AXMe HAd D3]« (Regional Entities)

T i e
* Midwest Reliability Organization(MRO)
Northeast Power Coordinating Council(NPCC)
Reliability First(RF)
SERC Reliability Corporation(SERC)
Texas Reliability Entity(Texas RE)
Western Electricity Coordinating Council(WECC)

2.2 MEHZ|A

9
&
rir
0
—
=
as)
=
1o
N
ko
2o
)
to
>
o
o
=l
td
S
%2
rir
>
lo
o
o
N

F/ARE B WA, FA, A, A BE A5
&, okele] BAbEo] PIME] AGA g s 2
ON) B thE el A7 A, 7k S s g,

204



V. 0I=(PJM)

=1+ IOVETEREEER

3|ArE ol FaAMd

o EA} 90+0|9T(J\||) Ex-ii ks

A r?eE:i’can amemican - ATEEOF: 27 (38,000M), &7 (63,000km), BT
, FLECTRIC o Kt2|A} AEP Ohio, Appalachian Power,
Electric POWER . I =
Indiana Michigan Power =
Power) . HHI8Y 7IFE 0F Atiel YHEY 28
o A H'IXI'—IOf EIXIE':
« AtRE0F : T (27,0000), &7 (9,700km), HYZH
-— i
Dominion 2= E,‘,’:;;;‘;“ 2 7fi*f°*

« X}2|At : Dominion Virginia and North Carolina
Power &

o EAL: E|O0|F A7}
4 o AFREOF : BHM(35500MW), 7T, BIF, 7tAALY
Exelon =~ Exelon. . Xt=| At : Exelon Generation, PECO Energy
Company, Baltimore Gas and Electric &

. « BAL: 2510|2F O3 E
e FirstEnergy . Ab@i=0} . E(160000), S, HIF, 7|EF AH|~
« Xt3|A} : Ohio Edison, Penelec S

PIM A Afolel e F-x270 %1 o= Fritt b =27] ool A=t
A Fxox Aozt k. g = FjE e R A AA Al (Deregulated
Power Market)E =8t AINE  dF FoA= AAY FH=5H AA
(Regulated Power Market)® =95l Ut F AAZLE] Apol&= ofef o]
[1¥] 1515 24 & 4 Qi
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() TENHE (Hx) A0ZY £¢f (45
et of 1999 1999
H4H DC 2000 2001
EEE 1999 2002
HEHE 1999 2002

O] A[ZH 2000 2002

SHX| 1999 1999
Q28}0|2 1999 2001
H AlH|L| o} 199 2000
B X|L| o} 1998 2002

A& EHX|L|o} - -
QlIc|ofLt - -
HE| 7| - -

A 7 EEto|Lt - -
Bl Al - -

=X : www.electricchoice.com (2021)

FNE B, IANE e HE
7

EE Phaa|B o B TRAAEY Y
| EECL Bleial Bt T, TRAAE Y

=X www.electricchoice.com (2021)
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EEEEY HMe REE H/E HHZ H@

SEEH H 2% AH

(Regulated Power Market) (Deregulated Power Market)
1|rl*iﬂr1 [ ) lmﬂ

I8 ZIS .

ﬁﬂﬂ' e -

-, i

e ml-llm FOia PaiETe A L%

l.i l L] :

(LR PR ] :

"4 h : ]
=N L] L=l 8 = 5 L1 A=1H #®Aa

www.mdd.com/forensic-accounting-articles/power-gen-briefing

32 MY FERI|H pH
vore] x7] AHAPL dFEE WG A7IAFIAHIOU ¢ Investor Owned
Utility)ell o8] FZ=EHAx IdF A Ao stste] FHAT7IAAAS} 523

al
A AT AR FFS FF Ak

AR, A9 3+ a7 AxrE AT A LR K FQl HEEet A4
AME L79° ¥, UHE XlOﬂOM—E A2 Arjago] Wt o2 A,
1998%3 %%‘wl 73 :EA% A7 87 11.9 A E/KWh=E ofolt}s A7 &3 4.0
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4. AYAH =
41 PIM MEAH 7

4.1.1 AHAH T2

B &2 E A% (Physical Market)
™
7

—

a

o O|X] AE Energy Market

>
0z oz

Al
Al

m> ot

—_

« 8 NH Gpacity Market
- Fhte &Y 0f|H| 3 (Regulation)
o HEMHA AR An i THT 2o =lneg
HEMH|A ANF Ancillary Services  0f[24(Reserves)
B ™ FAIE (Financial Market)

« W2 SHHA MNF FIR Financial Transmission Rights

NEA R —— Paman e

www.pjm.com
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4.1.2 AEAHY =A&4

PIMe] AEA LS PIMo] 93l Al ojA|wt BE A
AHEAGT #AGle] FoJdXE AT = At PIMe
Market) ¢]oll%= 2% A% (Financial Market)o] <=7 3jj A]
A 9= 98] AFAAF st &8 4= ) o]
A, 2g 2 2z E A T Ogd JHE AT ol F

dE 5o, IuAAA+E HFT AP AANA T3S AHES ol
7FA] Aoz Fujd 4= Qi)

o

2= PIM
ZH(Physical
oy 7

ol &

2L
] K T

aolo
>

Al

i

rok

9
o
Y

Ul

rlo

o AA WHHVE Thsste] ApA| A

o AR T wAALGAFele] v A P (Bilateral Contract)S £3F
v

e PJM st A7l )

o PIM AARE A7 A ol

-

gof 4
PolLe HEAIYOS Yas HEoR, opATOIN WS
BUAST 2es1 25 2o Bopste TRt
(oad PolUztel Z2 HAT0| MBS SHIAD, sjelol S
Servilo ciorst M WA} EXfo) 2[R EASAS NS N
mOjSIAE MEE 4 9k

AYAAE WP PIM Aol AYRGE Fhsan, T~
AR ANAA AR ARE gk olele thkd Ade BAe AYNG B
ofxe] A& ustel Al AAL 24 sIA Folvh

4.2 OfHX| A|ZH(Energy Market)

Awid oz Aztshs dEA AEAN A% oA Age) Agale A
A8 mjAlg ANl 63%S AA|xskal o).

* Z£X : Understanding the Differences Between PJM's Markets (2019)

PIMe] olqA] A2 aFA AR AAZE Aol qlow, F A HE
2 Fie s o] FAHAAZ(Two Settlement System)ES A ®3kar 9t}
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Locational Marginal Price. &% dH[Qt =QXto| AHz|0f i}t
1T YMSt= STHIES BHESHY| fls =t 7t4 A% M EZo|ot.
ot Al§2l oHX| 7t (=A&2HAHIE, SMP)= S 5t7| =20,
OiHz il =27t As XY SH=LH[ED &4H[E0[ =L,
Day-ahead Congestion Price.
SH=HHE SHH=2o 8% S22 47l Mo 2sf pPMO| O =2 |7t
LTI E RTYLEMN F7HHo=Z Wilst HIE
LR AAHS Day-ahead Loss Price. STMZ0IN 2HHS| MEEX] ot =
SEEETIS aMmE MBS BMEFI| QB Hl%
o™ &= x| 2F Security Constrained Economic Dispatch. & A|Zt C|O|E{ B
dHad ASshd HIOHE 7|Hte 2 SN, UMM & MAZHE

SCED D20l ZHMIT 7IFS AL RAHSLHA O]
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4.2.2 2IA7F Al ZH(Real-time Market)

= Ao
ol E7Fs3k A %L%ﬂ EA dasit. @9 A& (Intra-day Market),
WA A (Balancing Market)o]gtaie E2u, PIMOA T2 o2 A3}
= go]ol AA7F A (Real-time Market) 2.2 o]3} Ed 3t}

O ANz A% &9 A%
PIMe] AT A% Sde @ AN FF 9 2 Adolth o of
Za)Aoldo] FeHu, ARATLM. AT F 3 AN ALAE
29 AAE BxAE @t

O AN NZ At 34

A A7 LMP+= LPC#7F AAIZF oA %= Aok A3 H(SCED)e] wel v 5
Trket 2Agstoh, ok AAl AL 5399 LMPE 3 AR 92 F§s
LMPE 789}

* X It AL 0{Z2|AH 0] M (Locational Pricing Calculator). ‘. MHIZ, 3. &AlZt

HEAE 2 HA H=x

A A2 o)|TARAA o] whel S FH Al A Aieh AA
D AEEE AR ASH AZEY Aolol whet A g

sotetet 10| E STXAZ ot2H A[Fel /2B
HAIZre| ET/AH|FO= Ko7t Zdtet O F &AlZE LMPZ
2ddt= Ipgolct.

THORAFA X
ojEmn s W TR

fooon E - A T ) > SHRT A T RORY : AR VP RIEY
WORETEMENT L Mm| HE av| < S1RH AN B POI : HAIZHLMP XIEWS

m AR
_ AII-” I:Il-{ OI: >

SHEM AY TH TONE - A2 LMP X E2R>S
- 28 Y <5 I e =

& M2 mofak - AAZE LMP K|

O =-"1 =
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O 7M3 A (Virtual Trading)

olF A AL Wl BT AIGT AAE ARG 7E Aol7b U A H =
o], o] ztol& o] &3 AA LAY Fshr) glolm oy A| Aol Frold
7} itk

T

T

<
T

e INC(Increment Offer) : 7} ¥A 7] (Virtual Generator). dFF% A %)
AYs Fa, g2 AEZFE AR A A A Fujj i)

 DEC(Decrement Bid) : 7F¥ ¥3}(Virtual Load). 3}+4d A& o] A4S
Aban, 2 AHEHEFS AAZE Aol A

AERW Folg AULA, O SHEA AT AAF AFE] A Tl
Folt mib Qa, @ AFFIA 9 AdFE wRoRA 54 A

Al A Y S S ol del Q)

i

o
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A% (Capacity Market EE= RPM(Reliability Pricing Model))
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3 ygars
( 21 mfnths 1
;i’l_n_l:::l:cill:d_ﬂ ( 11 moAnlhs A
I any time prior to | ( 4 months)
\_ Delivery Year )
________
M.f'}' : Scpl;;mbr.'r July February June May
1 L L [
I I 1 1 T I fon "y T
Bli’\ CIA 1" 1A 1A 3 A Delivery Year :
e L
S Bilateral Market ~ ~ =~ 7 " 7T T T T T T T 2

@O %7] 79 (BRA, Base Residual Auction)
- FEAE 3d7 3ol AA.
@ 1~3xF &7} A" (1A, Incremental Auction)
- 7|2 Ao} o] A3 MY F7F HulE 3. A8 E7HSE SR
A, Fo57F AR Ve HE 5 A 4 Wk 937 9js
x4 BA o
- 12, 27k, 3A7 47 FadE 3dx 94, 2dd 7Y,
sy AT},
@ ZZAX Z7} A9 (CIA, Conditional Incremental Auction)

- 345kV, 500kV, 765kV %A= (Backbone Transmission Line) AA|Z

PIMe] F7b §3449 Fut Bad 29 A

o

o

adE 2

o
=

@ B AY A (Bilateral Market)
- 8% 77 A|~¥l(Capacity Exchange System)C.Z E2]7|%
ol GdEE AR Ak AEEES T F e AS £¥dES AL
AR AAE = U
® F39E (Delivery Year)
- IHAEE 69 14FE o3 3€ 31Y 7hHelth. o] EH W 2012/2013
Delivery Yearz}®, 2012. 6. 1~ 2013. 3. 31 7K & 7} 71t}
|F AE Axrt va FskE giletr] s ahEEH A7) vl A st
A71E A9l st
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O &3 NZ 714 24

oAl 8T AME 7t 2% ud
4% S
{5100 recithd
i
i S

e & ewrrEr b SEwreey D Gwewm > IEJ- e
L R R T E R B G LR
OERROER) RS Sl O] M) W

T lemreal) W rdlnmied)

BArE 3l 2R, §FAAe] 8= PIMO]
A1e= 7PA AHY 428 FA(VRR : Variable Resource Requirement)©]
= ot FaaAdel oA &FAAe] 7HAY EFo] AAHES il
HlHo] S uj= BAo] i, W= o B o]

o} ¥
AFE U B BT Bol WS 5 YR FRFO M §320
4

e a Point = net CONE* + IRM#**—3%
e b Point = net CONE + IRM+ 1%
e ¢ Point = net CONE + IRM+ 5%

20 Y
net CONE M H™AMH XY HE Mg 7AHEIZ EF Ha
Net Cost of New Entry of MX|g mjo| HjgS Azt BESISH HIE [$/MW-day]

oz gee MalE JES 57| s of=E
D3 8 o $712 g=dts ou|2io] H[S[%). PIM
o Fetct. ofst HolA RME AL

IRM[%]

Installed Reserve Margin
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VRR Z4 1t 334 (System Supply Curve)
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Cuanmiy PEi
=X Triennial Review of VRR Curve Shape(2014)

=] Al LMP7F Al 7FA & 714l w3l RPMS &3 #k4
o] A9F 7HAE wrFete], §F7HAS AGEHE A o] w X
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4.4 BEXMH|A A[E (Ancillary Services Markets)
AEe o AEY g2A AAoR Fa9) Fgo] dAFof st &
ol vk o] wiitel AEedAs Ao R Faek gus S o ohH,

4.4.1 =3 Ao] ov]H* A]&(Regulation Market)
* Regulation2 R2|Lt2t HEHA|E2| 802t SY5t7| 2o Fat MO oH|Hoz HY
F34 Aol dH|g(Regulation)o] et PIM THANEZHE AT A Ao
(AGO* 2155 wWro} AAZE 89} T Abe]o] A2 HaE o= A9
Fawgel 7lofshe duEs d@Enh
* Xts =™ HOf . Automatic Generation Control. Al&2 QAL HA|ZH Fit=0| HF0f
"

el 2t 2o XAGts &8 B M=

1 -0 =

Fat+ H0| ojHIZ(AGC A13)
r N

= AGUTETAE TG Qi plio
carirol grimymamil

Gararntipn (MW

etk iy Gl g
FiGith gl L]

E- https://learn.pjm.com

AA AE g 9T Fo-Fa7t 22 HAHACE, Area Control
Error)7} YEYA HE=d, 59 Axbs & Als T35 Ha2 yelg
HAoh 34 Alo] oH] ¥ (Regulation)= ©]8]3F HAE ol &S 3},

29

¥

L)
ofi
=l ol

6% Zo 9 I ww wasle (RS A Seto
2 Asta =], ol& +°|laA PIM

(AGC) A& (u7A) 7} o]

Aol ofnje AFe AE AFolA d
= BAQL Alelvh 20209 7IE, Ik Alo] omlHe] Py HAES MWhY
0.1$*°]t}. (2020 State of the Market Report for PJM (Monitoring Analytics))
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O F34 Ao <H]Z(Regulation) A3 FF
PJIM EMSelA HUi= AGC Azol= F 7 F7F7F ok 727 RegA,
RegD #al BEl&d, F s @7 A5y Al T35

m AGC 4= : RegA, RegD

- SUHez 2 Zo| Fite HES Hodh| 2IgH AGC M=

RO J|zo) wMH|ex, THAEY)
Regd - K2 Bo| R HSS W27 ZHST| S8t AGC M
Oyamic - HYEIRI(ESS)2} 20| WA SE & 9l A

O F35 Ao Aqug AF &9

m- R RPEN Fats Hof ofH[E AlY 2F Bt

140N
Wy T W
ety Y =Y

" ot 8

SiintE e
b

g

=X PJM State & Member Training Dept, 2018, PJM Regulation Market

- G ) F5E Al g Aol Felstug sk A
14:157H#] 4%
- AwAow Auel ela) el AAHM, AAPrice)3h Hl-E(Cost)e
A At GBS AEH o ARt

ol

T 8T 2

ol

.

o (60F #A) BERAH)|A HAZ o fZEA]HAASO, Ancillary Services

Optimizer)o] F3}5 Ao du)&E Doz HAslsle] A F3k4 Ao
oujgo] FEeA] A FA, UF BA] FeA Frish Fu
Aol dnl g v&e FHAdser] JEgol.
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hyA
3t

o (30 ) FurAlo dulE G A
o (AAIZH PIM EMSE AAIzto =z A9 #A|oJAME(LCC, Local Control
Center)® AGCAIEZE HUaL, A9 AoJAHA = thA] 7} 7=
AGC 2155 Hult},
- 7o) ¥ EMSOA 940z Aojx i Al EH
- LPC7} wf 5wttt Fabealo] oul e 7hA(RMCPs) A4k
- T Ao dujHo] 8 o]dd A, HEFTd PF v ong A
A (Resources)FH A 2] g,
- F34= Ao} dujgo] B3 Al PIM BAANE F7] o= Aok A A
AT SCED)& &l Fuk Ao} dulgs gastal A &2 A
A T, 7P A Ads FAS

o Gl Ao WMAANRE T ARE AF 66+ H7HA B

ol

>

4.4.2 on]&H A& (Reserves Market)

¥ (Reserves)ol et @Al sty 9 @R, BA FAT 5 Y
du] FEEEE dAE quEE Buske oft £8 A% eaE B
A9 FFd 2 pE

717F B A5, S8 diarE 3o EAIAAE
o] A W& dn|s}7]

ol el AFS 12 du|g AR, 2% dH)g Ao N al, 13 oH Y
A de gl F7] dH]8 AZ(Synchronized Reserve Market)d} BH]E7] 4
H] & Al (Non-Synchronized Reserve Market) 2. & vt}

O PIM$4 AHE £7F

a3 1.15 LLEIERS

a' '-::.'_f :‘ !'I m.l llfﬁ‘ iy Al Sihwifislliag Hesniis

[Fom 0 e

15 “HI.I Fifimnary Famne 25} oifh e

{1 £ 08 melin
e Sarrineiney Bunrrses

= & T B
Synafl Raserume Fuitn Sy emeruns Lediie B LE Sl

B2 wdin wie?| e

=X https://learn.pjm.com
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o

o BT AR AuE 308 ool Aol e aue
D 13 AulE ;108 ofulel A FF b5 ofu]e
- &7 oH[ ;. o|0| MAHAZO| FLE(0f A2H, 102 O|Liof| T3 20| k5% ofH| . ot
Al Tier1, Tier22 Lp=ICt
* Tierl : Economic, W&HEQ HH|IE PIMO| MA|7E FH2 Btn QoL &2 o 28 5= AU
= At
olH|E 332 o7t glen, oueHE HX 2FsHA /M HIEE X2WS
Tier2 : Non-Economic, &30l HH|F &7| ot S22 E Qs 222 FH2 XM 29
k= XH.
oH|H 352 o|FE X0, A 2F1t 2A Q0| HIES XS
7tA HEIR7%), ToAR28%), 7 Fa BHE(12%), =Se2E(12%), T2H(6%)
- HIS7| OfH|3 : AS0 H&E AKX AX|2L 10= O|LHof| T2 50| 7tsst ofjH|E

_|I'|J
il

2) 23k oM A FFAA 108 o4, 30% olsh sa¥: oy

O 1#F 418 XA (Primary Reserve Market)
12k dugEe 7] dulg Ay vlE57] odujE Aol o, Al -9
HAapol &8 Al

o Aol FolstuA sh= el AU PIME] AHAF A Ao

Ol

.« (60% ) mEANA HA5 o Ee A AASO)xT AAZE BAFART
SCED)#+ ol Za]7|o]do] 37 AEste] uld 245
* ASO, Ancillary Service Optimizer
** RT SCED, Real-Time Security Constrained Economic Dispatch.
o (B0 A) ovE =9 A T
o (AAIZE) LPCx+7} 5wttt dng 714 & 24k, o]& 22k SRMCPs,
NSRMCPs g}al F-£rtf
* X JtA A ofE2|AH 0| M(LPC, Locational Pricing Calculator)
** SRMCPs : Sychronized Reserve Market Clearing Price, S7|0H|& Y& 7+

NSRMCPs : Non-Sychronized Reserve Market Clearing Price, H|-&7|0|H|& &7+

O 2AF «v]8 A)&(Secondary Reserves Market)

2zF ou|H & FF 7 v H(DASR, Day-Ahead Scheduling Reserve)o]g}al
T REy A2 olyA] A sFH Al dE-2A A g HT.
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- Y FadZel we AHE AFS FEeA7] AT v ¢ A%
- 29T 1Y WAV, AAFA BF WA, e, F, S8l Fo

olo

A7 A, R E A, Tk el A Ak obd 23S 5
o WA 8o B,

=
* &1 : 2020 State of the Market Report for PJM (Monitoring Analytics)

O AA71% A¥]&(Black Start Service)

21471 % (Black Start)o]@, AAA] w77 o5 A glojw Az 7
g e FHAVY 58S 7HeTI, AA7]E 27 (Black Start Unit)
A7) o] TP s wHy)E AP

AA 7% AH] 2~ v 1AH L (Fixed Black Start Service Costs), B%
H]8-(Variable Black Start Service Costs), w&¥Y F#H]E(Training
Costs), 913 A% H]-&(Fuel Storage Costs), AIE]H (Incentive Payment)
2 olFox r}t. H8% HYult}l Y], BGEQ 0.04$/MW-dayi-€
Penelec®] 2.94$/MW-day7}#] thsttt.

=
)
L

s

O F&4d8 AoJ(Reactive Supply and Voltage Control)

Fady Aojw, WHY] L Fadd yudoeERy FadEs 249
o=2M AEAE ALS AAT = A= THolvh. Fady Ao B8 A
I AEAE 29 PIMO A wEt FadY E¥HS 245 )l g
3 AAe wet AFdEnh 20209 7%, B FadE Ao ¥lE2 MWhe
0.48% oIt

O F94 &% (Frequency Response)

FI ol AN 7 2457](Govornor)E Z3SEAL, o]l Ad-§-sh
AAE FHEte] dEAE Fukg Wste] wEk fad d

droop¥} £0.036Hz2] E#H(Deadband)E 7}A okt shu},
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45 5™ 3H AE (FTR and ARR Market)

Age] Hdd uf, A FAxtEAE 1 £y go] LAY AFH
FAAFTRH Al £#JAARR)S ol&g & Exu g dig 93 319
(Risk-hedge) g~wto]t},

O AHFA 4 AAFTR, Financial Transmission Rights)

AT FHAFTROI S F§4F] =, a7 AlFolA dAsh=
Azt w8 dF-E BAATS F de Agelth ‘4.3.1 FH A
oA Ak whel o] LMPl= 3 £34n]&o] x3E o] ql=d, o=
AAd AL A AL AHLSE) Al B oz 2H-g317] wite o=
3] 22 (Risk-hedge) &}7] $]8+ &}rte] wheto]t),

BH &
= + = -+ -t
b N

r
ofy

>

op

@ s+
@ EH1H(Source)} FHH(Sink)o] A4, wakAd S 7pxItH
@ =84 @7t old, AFA Aot}

FIRS  A71(1~3d), <AzF 2 &3k Avjs 3 7ud 5+ slon,

Secondary Markets %3 PIM 3|95 Alolo] Alar & =7} it}

O
3
Lo
o
0
"
ol
£
ot
ok

FTRS Wade 7HA=d, FTRe W& o FdH(Source)? T
(Sink)e] Zgsixltt. Fwigk FTRel &£dsts d¥EFo] AT ve RS
WA vk Adgsts d¥sgo] WA w= A<M E(Financial Liability)e] A3
&+ Uk

AQu]go] Fap of i wet F 74A] FR7E A=),

Obligation), =4 FTR(FTR Option)©]t}.

O

I+ 9% FTR(FTR

« 9]% FTR(FTR Obligation) : A JPsl= A8 354 HYn|& 44
e A FTR(FTR Option) : £xdd st A8 554 AYu]L HA
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=X PJM ARR and FTR Market(2016)

A} $2A(ARR, Auction Revenue Rights)

O
o) o A(ARR)E 9A%F FTR 4w A3 A2 905 v e 5
A %

Xt Firm Transmission Service Customers. AFEIO| Of st L7 MO
20| el FRAHMCZ SHEHS ERE2 MI|ALAX}

=X Review on PJM's Ancillary Products of Auction Revenue Rights(2013)
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A9 F, whol= AR7} AAAA U

e 2030W@7HA] sd-EE 30GW A A

o 2025W7FA] 225GW EjFF An] A X

e 203597bA] 1,000GW Ej<Fd An] AA, dA 18 T3 40%E5 HE
Bog FH

e 205097bA] 1,600GW Ej<Fd An] AA, dA 18 T3 45%E5 HYE

FOoR FH

* &1 Solar Futures Study(Ol= Of L{X| &)

2050 LHAH| MY YA ALtz

=

=X Department of Energy, 2021, Solar Futures Study

W odE F= A48 AUA g YFEHRPS) AlRE A E st
Itk 2w B A9 A=(LSE, Load Serving Entities) €4 H&
o] B3= mzal AAA AUAE Ed BFeor s=dl, AA=Z Al gy
715 34 b AAR AFFAIRRH RECAIAA 5 ds5A)E 9

L= W o] 9tk o AANA WA stEkS thgslx] Eal Ao =
Alternative Compliance Payments(ACPs)gtal E2l&= WA FS A Esfo]of

g}
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222
=104
57 Sk
1. A5 %
11, QHI8Y U HATY
20219 6€ 7%, PIMe AR §3FE 185442MW o9, H|FE 7t~
(39.7%), ¥H26.2%), ¥A=(16.4%) =°ltt. 20109 o= PIM U T4
AR = AestEel Zpadda ARz A AT, W At
g3 eurd Al AFEA $45 2
EBN o-v uuse
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
S 178,846 181,990 183,095 183,724 177,682 182,449 183,881 185,951 184744 184,237
Monitoring Analytics. 2011~2020. State of the Market Report for PIM
* (&) 20204 7|E st=ol MH|EFF 133391TMW (BN . st AHZAL St EH H|90=)
| =32 IEEEEREECETED
. TH* oMKy TIA 29 N
S I PN N il e S R
&Y
W] 52,158 32,656 79,057 7,860 623 42 851 8,885 1529 1779 13864 19304
Hl% 0 0, 0, 0, 0, 0 0,
%] 26.2% 164% 39.7% 3.9% 03% 0.0% 04% 45% 08% 09% 7.0% -
* A e H7I2 L, S5y
QR KHAYE : SH(Black Liquor, HZXY M)
7hA THAE : OHEIX| 7k, HRO|QOjA 7tA
=5 PJM. 2021. Capacity by fuel type 2021
2010~2019 AERYE LHIEY 0|
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=X IEEFA, 2020, Risks outweigh rewards for investors considering PJM natual gas projects
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2012 2013 2014
332762 353463 349961
4£2.1% 443% 433%
273372 2772718 277635
34.6% 34.8% 344%
148230 130,102 144,140
18.8% 16.3% 178%
12,649 14,085 14,394
1.6% 1.8% 1.8%
12,633 14,826 15,540
1.6% 1.9% 1.9%
5177 4,185 4,833
0.7% 0.5% 0.6%
5,031 1,948 1,073
0.6% 02% 0.1%
233 355 401
0% 0% 0%
03 07 6.5
0% 0% 0%
790090 797,100 807,986

2015
287,634
36.6%
279,106
35.5%
184,083
234%
13,066
1.7%
16,609
2.1%
4729
0.6%
917
0.1%
542
0%
76
0%

786,698

2016 2017
275289 256,613
33.9% 31.8%
279546 287,575
344% 35.6%
217,199 219,205
26.7% 27.1%
13,686 14,868
1.7% 1.8%
17,716 20714
2.2% 2.6%
4,358 3,984
05% 05%
2,163 2,301
0.3% 0.3%

1,019 1,468
0.1% 0.2%
15.7 25.1
0% 0%
1,541 1473
02% 02%
812536 808,229

2018
239,612
28.6%
286,155
34.2%
259,051
30.9%
19415
23%
21,628
2.6%
4,507
0.5%
3,580
04%
2,110
0.3%
144
0%
1,572
0.2%

837,648
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[GWh]
2019 2020
197,165 156,575
238% 193%
278911 276,607
33.6% 342%
302116 322,504
364% 39.8%
16,696 16423
2.0% 2.0%
24,167 26,460
2.9% 3.3%
4,237 4423
0.5% 0.5%
1,788 2,054
02% 0.3%
2,780 3,842
0.3% 0.5%
188 36.1
0.0% 0%
1,279 914
02% 0.1%
829162 809,842

2011~2020'A = State of the Market Report for PJM(Monitoring Analytics)

HEX A
1.2 YHAHA
2011
o 360,306
469%
262,968
AR
342%
110,345
7tA
144%
15278
A !
= %
11,561
gt | !
e 15%
_ 5,559
7|12
0.7%
om 2136
TTTT
0.3%
55
EH OFat
oo 0%
02
HYE2]
0%
H}O| 2
=4 768,210
=X
* (KI—

&) 20208 J|E 2=Q

HrMEF 575269GWh (BA

-_

.
o
)

EREEN

ERE

4 H90=)

mi-REEN 2010~2019 HER

PI gereration {TWh)
~HEESEEFTEE

L

SOIE 2017
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o
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Monitoring Analytics. 2011~2020. State of the Market Report for PJM
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13 M8 +5/49Y

PIM A7 ZHedzb= PIM 9] Algo2e H8S F&/798 + Atk A
#eo] Fel= ATt AHsrE Folo| wEt Fv], @] HFA T thdst
th 2020 71E, PIME AAZE AT o3l AlelA BRE gl dEs
F=(Net) F&3AT. FE2/59S ¢ RTOS NYISO9H MISO 2 H5i
(Southeast) A%E3}¢] H<4%< CPLE, CPLW, DUK, LGEE, TVAZ 3 %

/541 s gl

;

H 34 2019-2020 1 A|HZRE =/
2019 2020
291 [GWh] 10,3704 64624
HAZ N
AR £E[1GWhH] 22,0446 48,0926
EAI[GWh] 31,6741 =& 41,6302 &
29/[GWh] 51,0704 348154
=k
i'l'%;" $E[GWh] 58,2454 50,230
Al [GWhH] 71749 £5 154146 35

Monitoring Analytics. 2020. State of the Market Report for PJM

PM /42

=N Monitoring Analytics. 2020. State of the Market Report for PJM
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=X PJM Manual 11 : Energy&Ancillary Services Market Operations (2021)

O BEAY2A A3} o2 Aol A(ASO, Ancillary Services Optimizer)

- AFFF 60%A

- F3g Aol due 2 ulgAy o Baw A 2 A4
. H 4 8 AlZH 142t

A 05| 2 (Inflexible Resources) : %
|

o
°
S 0 H|2(Flexible Resources) : 0|0

O F7] S+A%E A AAFA
(T SCED, Intermediate-Term Security Constrained Economic
Dispatch)

- A¥¥w 30&EA

- FadH
- HR7] =HA
- AA Fanke AAOR), BlAA b E, CTORSERD) 5314 A]
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O AANZ A= A BAFH

(RT SCED, Real-Time Security Constrained Economic Dispatch)
- A¥Ea 1084
- AA AEE EoRE 107 H AYAE s d5H HAF S AR

- Tier2 57| d¥=, vl57] dv]= TR A

O A9 7}38 AALPC, Locational Pricing Calculator)

- wj 5wt ALk

- A9E A 7HANLMP), 571 <ulg 7FA(SRMCPs), Hl57] <ul= 7}
A (NSRMCPs), F3ps=Alo] ou] = 714 [RMCPs) A4t

A PJM Control Room (https://insidelines.pjm.com)
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2.2 HOo+<Y (Control Zone)
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PIMe] A7k AAzE J-38kE 201996 Hls] 202093 4% A FEF
b FskeE 20199l wla) 20209 3.19% 2T
A

2199 I Jgo g At
=41 JEETEEED
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

e
[h7|-VTlh] 158016 154344 157508 141,673 143,697 152177 142387 147,042 148228 141,449

E. Monitoring Analytics. 2011~2020. State of the Market Report for PIM
EX oc= Auw mz mom

23t

[MWh]

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
82541 87011 88332 89099 88594 88601 86618 90308 88120 84584

=X Monitoring Analytics. 2011~2020. State of the Market Report for PJM
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2. &WjAE g A

b AR Hhel ol, PIM 8 FOH) AloldldE Akl Fxwe)
28 Ax= Zol7h Uk, wjiol FOUwith HE An|Aol Al AES #ufs)
= e Aolrt 9ot dHAA AE3H(Deregulated)® 9} vl A o]

TAl(Regulated) ¥ = 5 Afele] d¥ A dnf Wb2le] Zpol& Avfgitt. -4
A1 vl AA= Fuirt, x| fnict Aolsitt.

2.1 MHAIZE A (Regulated Market)

He g He

e

% 9
PIM A9 Zvff Adga]go] qtAlE T+ d2E HA|Yol 5 57 Folth
M AR Aol g @] APz AR = Ao bg 2 EAolt)h EF
A2E WMA|Yol=i= AEP(American Electric Power)®} FE(FirstEnergy)”7}

AA A AEE59 90% ol kil ol i AIJALE Far o,
AEPE $AAMEE star vk HelAd #2 TFE  d™ 3 AHVertically
Integrated)®] FE}E 3kaL 3
* &KX : Public Service Commission of West Virginia, Electric Supply-Demand Forecast Report for
2017-2026 (2017)

22 MHAIE Xt&3} (Deregulated Market)
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=0H 714 U 201 83
1. £ 714

obA 1 e vhsh o] PIMe] £93hs
AN, BF A, mEAs A% ARH SAU Agor pREd

wpebA] oA e b A A

rN

o mujA e ouA AET

e
fr
-
i
:OL_‘,
X
O,
éu
gL_AJ
(03
o
o
rot
u)

1.1 Ol X| A& 7+A

O AR A& LMP

AN 7FE A (Load-weighted)* S 4 -&3kal, Q1ZHoldS wkdd uj
20203 9] AAZE A B LMPE 19999 49 PIMo] AAIZ A#A S
$9317] AFEE olg A} wrow 1 FoAE 20200 499 AATF A
Het LMPE €99+ LMP 7}e-d 713 vt

* NS 7HEA] M E(Load-weighted LMP)OIZH, A|ZIHEZ LMP7t CH20 M
7| WO Alztohol et Eatxj= TE FojEo| JIEXE £ Aiet

m 2011-2020' = AA|ZF AE HA LMP [$/MWHh]

-

I
>
=
o
o
n
it

¥ LMP « AZITHE FHER| B8 S e
2011 4284 45.94 33.01
2012 3311 3523 24.80
2013 36.55 38.66 26.82
2014 4822 53.14 36.37
2015 33.39 36.16 24.69
2016 2757 29.23 19.68
2017 2942 30.99 2043
2018 35.75 3824 24.65
2019 26.02 27.32 17.28
2020 20.66 21.77 13.58

Monitoring Analytics. 2021. State of the Market Report for PJM
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Ay 4% WA LMPO] Azt Aol v a”dA =2dr)
ABEDC, 72k Fo FLEUHE) R tHeAlE SAHSE 2 LMP7E @493
O O o) 2= o]r/]_
= = 1T MR-T.

2020 A7t LMP K|S H|m

WP o VP PR T Wl w i s vem s s b ...xn.'rm
W 2 TH, TR g2 T

=X Monitoring Analytics. 2021. SOM press briefing

O 3Fd A% LMP

Ak 7t A (Load-weighted)* & A -&38kal, A& olHds HHd3t o
2020 2] LMP+= 20004 PIMeo] a7 Al&S g8tz A&k olg 7+
womn, I FolME 20209 4499 dH FH A Fd LMP= €9
LMP 7h&dl 7H¢ v

2011-2020'd = SI&H Al & LMP [$/MWh]
"3 LMP

- " LMP Sk

q om . —

Bz Lmp « NZTHE 7HER HE e =
2011 4252 4519 3248
2012 3279 3455 2433
2013 37.15 3893 2700
2014 4915 53,62 3671
2015 3412 3673 2508
2016 28.10 2968 19.98
2017 2948 3085 2034
2018 3569 3797 2447
2019 2603 2723 17.23
2020 2033 2140 1335
=X Monitoring Analytics. 2021. State of the Market Report for PJM

* (Bt 20204 BH=o| WA SMPE 68.87-/kWh2E, & 7548$/MWh (BN : M A4 20209
MEAZ E7, 20204 128 28 7|F)
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2000-20209 &= St MHAF HZH ZLMP F0|

=

!Il_l_-l

bl P w1 | o g B | |
_ Ll TLLTR T T T N R |

[ {1k — = — —

i
__&mm
g
-3
,-5: L1 o]

{ 1]
-
4]
E EBRESZTEERERES B0 ¥aeo e g gH
3 3 5 3y 38 533 3 58 % 33 53 8 X X F§
* OH2HM - A|ZECHE JHEX| HEg
FEM - AZIHE JHE A HE8+0150|M Bty

=X

%+ H| 2 (Total congestion costs)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

[Tt 999 529 677 1,932 1,385 1,024 698 1,310 583 529

E. Monitoring Analytics. 2021. 2020 State of the Market Report for PIM
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o2

74
m 2018/2019-2021/2022'3 = 8T A|E HSE7IH  [$/MW-day]
2018/2019 2019/2020 2020/2021 2021/2022
RTO
AEP 158.20 93.63 7442 137.02
APS 158.20 93.63 7442 137.02
ATSI 148.42 92.97 69.75 149.70
Cleveland 158.68 89.17 68.93 106.96
ComEd 199.02 188.90 182.15 191.17
DAY 158.20 93.63 7242 138.19
DEOK 158.20 93.63 121.24 133.54
DLCO 158.20 93.63 7442 137.02
Dominion 158.20 93.63 7442 137.02
EKPC 158.20 93.63 7442 137.02
MAAC
EMAAC
AECO 214.31 112.48 182.04 164.07
DPL 214.31 112.48 182.04 164.07
DPL South 211.38 115.95 178.65 161.07
JCPL 214.31 112.48 182.04 164.07
PECO 214.31 112.48 182.04 164.07
PSEG 210.92 110.56 165.74 199.70
PSEG North 211.71 116.03 176.45 202.27
RECO 214.31 112.48 182.04 164.07
SWMAAC
BGE 141.58 88.20 80.71 189.98
Pepco 144.90 90.59 84.24 134.58
WMAAC
MEt-Ed 152.65 93.81 81.85 136.11
PENELEC 152.65 93.81 81.85 136.11
PPL 147.90 88.53 85.07 139.16

ﬁ- Monitoring Analytics. 2020. State of the Market Report for PJM

1999/2000~2021/2022' A% 8% 7+% 0|

| ; Tl e
= £ . sl |
= = TiTrEe
& i
B i i - L
T / - H
L L} r iy s 1] wi |
. Al U gl T
M el
¢ AT - s I e
: # arom w ¥ =
o L 4
LN T L
R iy #
i i e g =
o gl AN
oy ryy. i ey o a .
"l T T i Fal i i

=X Monitoring Analytics. 2020. State of the Market Report for PJM
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2. 2" 8

PIM3} o] Heiq] FxEs gad Ao A, d¥ aviAg
PJM3} f-hshAl E :
Apop vl ApAARE Alef WAL f-uete) vlaet A vt Uy
o] FojAIH, PIM AN = Z FON) AA webr] depAez PIME
2uA A7lews dEHeR Aosrle d44 vk uwt FxE 98 of

ol TAS F5I

2011-2020d O/ Ea 201 M7= [M E/kWh]

F=A o4 M ns St
2011 11.72 10.24 6.82 10.46 9.90
2012 11.88 10.09 6.67 10.21 9.84
2013 12.13 10.26 6.89 10.55 10.07
2014 12.52 10.74 7.10 10.45 1044
2015 12.65 10.64 6.91 10.09 10.41
2016 12.55 1043 6.76 9.63 10.27
2017 12.89 10.66 6.88 9.68 10.48
2018 12.87 10.67 6.92 9.70 10.53
2019 13.01 10.68 6.81 9.66 10.54
2020 13.20 10.65 6.66 9.90 10.66
=KX EIA, 2021, Electric Power Monthly with Data

* (&) 20204 $t=o Mr7|ed F TOfEIHE 109.8-/KkWheE, & 942ME/kWh (BX
St MHSAL st MHEA H90z, 2021 8 & 7|F)
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o

olgl= PIM F& #a F(H)e #A7|e+S 73t

m 2016-20209 = pJM ZL HZ A0 ™IS [4 E /lkWh]
A

s F F=A o4y A ns =Y
229 of 1342 10.07 8.11 = 11.09
HEHE 14.23 10.99 7.89 7.85 12.21
T 7 M| 15.72 12.26 10.16 8.68 13.38
25}0|2 12.47 9.97 6.98 7.93 9.84
T AJHL|Of 13.86 9.22 6.92 7.64 10.19
YA E HZ|L|OF 1144 935 6.57 - 8.98
atg)of 1335 9.89 778 - 10.91
HEHE 13.96 10.75 8.37 7.74 11.98
2017 7 M| 15.65 12.28 10.12 8.81 1332
280|2 12.63 10.05 6.92 750 9.84
At L[Of 14.23 8.98 6.77 7.16 10.13
$| 2 E HX[L|O} 11.63 9.58 6.64 - 9.00
29 of 12.53 9.65 7.95 - 10.55
HZEHE 13.30 1043 8.23 7.44 11.57
. 7 N%| 15.41 12.21 10.07 9.07 13.23
25}0|2 12.56 10.11 7.01 733 9.94
T AlHL|of 13.89 8.94 6.84 7.78 10.10
#l|1 2 E B{X|L|O} 11.18 9.24 6.40 - 872
A ztgof 1255 9.53 7.70 - 10.52
HEHE 13.12 9.97 7.80 737 11.24
2019 7 Hx| 15.85 12.23 10.16 8.80 13.42
o802 12.38 9.72 6.55 6.83 9.58
A L|of 13.80 8.71 6.41 7.26 9.81
YA E HZ|L|O} 11.25 9.16 6.02 - 8.49
i atgof 13.22 9.57 6.93 - 10.74
HEHE 12.84 9.56 7.59 7.83 11.0
o 7 N%| 15.85 135 10.57 9.25 14.29
25}0|2 12.06 9.47 5.87 7.10 9.40
T AlH|L|of 13.61 8.44 6.08 9.09 9.63
#l| A E B{X|L|O} 11.98 934 6.22 - 8.8

ﬁ. EIA, 2021, Electric Power Monthly with Data

* (&) 2020 st=o| MI|23 T EOHTHItE 109.8R-/kWh R, of 942M E/kwWh (EX
St MEZA St HMEEA M0z, 20214 8¥ TE 7|8F)
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AIAKA

1. AYAF L3}

Okx] Ay E nlel Zo]l PIME 1999Wd ] AH A 24&3H(Deregulated
Electric Markets)S 238 WdRXE Ao AAAAS =3t -7
Ut dEags 7Fow nHETE PIMe AxFel AuEAFe =& A
olt}t. wetxd AN AE3lol] e FH/WF =gt s Ay r iz} ko)

* (&) Klein Center for Energy Policy, Grid Forward Debate : Has Electricity Deregulation Led to
Better Community Outcomes?, 2020
APPA, 2021, Retail Electric Rates in Deregulated and Regulated States

S zulAlA]l FokshE P FOR oUA A#S WA QYekm
g

AYAF Afate] wS A% shis oled FYHL Eat BE A
Aol FEH LhehbA etk R9E, ol 2E AUAFe] AAL A%
A AAG REFol Aly] wlEola ojrhAE AYHeE AH Aol Ak
WA ool EAga wEd
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O wtd : AFAE A& dut Av[R A E8tA ZE-F
A AEste AR HEAoR AEste AVlews 9E
doy, AHAY 2&3tH F(Deregulated States)9t AHAG A&
© F(Regulated States)t M= 3|ALe] 0] Zfol= Fol5A] B

hzr
o] AtH2y 6.1 F=x).

BERE =aum misshendl F20NM) B2 22 HE [cents/kWhI
1997 2000 2010 2015 2016 2017 2018 2019 2020

Xt XSS
A8 S g 80 15 18 115 17 19 18 121
(Deregulated)

AN

(Regulated) 58 59 8.6 94 93 95 95 96 96

o= g4 6.8 6.8 9.8 104 10.3 10.5 10.5 10.5 10.7

=X APPA, 2021, Retail Electric Rates in Deregulated and Regulated States

HUAR XBehsTH FZONM) 7188 kWhe B2 0[9) b|2
EF2| : cents/kWh

"
L e - -F_b
Vo= S -
- : N
r ’
i #
s -
il
'
= ’
N = i
™ T —— L HEERE R
a (Desagadsiadt
— = el : HM 5 B2
AR &
[T E——
=X APPA, 2021, Retail Electric Rates in Deregulated and Regulated States
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(1) PIM, 2020 PJM Annual Report, 2021

(2) PJM, Understanding the Differences Between PJM's Markets, 2019

(3) PIM, PJM Manual 12 @ Balancing Operations, 2021

(4) PIM, PJM Manual 18 : Capacity Market, 2021

(5) PIJM, Triennial Review of VRR Curve Shape, 2014

(6) PJM, RPM 101 Overview of Reliability Pricing Model(2SXI&), 2017

(7) PIM, PIM Manual 11 : Energy&Ancillary Services Market Opertations,

2021

(8) PIM, Reserve Market(:Z5*}F%), 2018

(9) PIM, PJM Regulation Market(iZ-%2F2), 2018

(10) PIM, PJM Manual 06 : Financial Transmission Rights, 2021

(11) PIM, PJM ARR and FTR Market(2Z-3x}-2), 2016

(12) PIM, Market Settlements—Advanced Transmission Services Module (1Z=5-%}

&), 2017

(13) PJM, Financial Transmission Rights Market Review, 2020

(14) Zhenyu Fan 9] 1%l, Review on PJM's Ancillary Products of Auction
Revenue Rights, 2013

(15) Monitoring Analytics, State of the Market Report for PIM 2011-2020

(16) PJM, PJM Manual 14B @ PJM Region Transmission Planning Process,

2021

(17) EIA, Electric Power Monthly with Data, 2021

(18) APPA(American Public Power Association), Retail Electric Rates in
Deregulated and Regulated States, 2021

(19) Kleinman Center for Energy Policy, Grid Forward Debate : Has
Electricity Deregulation led to Better Community Outcomes?, 2020
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VI. Nord Pool

1 7He o o1y

1. 8
Nord Pool &% =290l AE3|A 1+ AHAHE 9T F3& 2de=
Ao, Al Y AEARS dEske F8 T AR

(NEMO; Norminated Electricity Market Operator)32) < 347} &1t Nord
Pool 1¥%4 A% (day-ahead market)®} 1943t A% (intraday market)S A%
FARENA AFetar 9om, 71E AEAFLE NASDAQ OMX Commodities
oA skl gt s

Nord Pool 2020 @A 1970=(=29o], 24ddl, dvfd, AHA=, o ~E
Yol, gtERlo}, gfFolyol g, ofdiis, Y, eAEZel Hs YEd
=, Ao, A=, I gFolE ol Erkelol, A|oh) 3547) FAMEC|
tolets AHAIES +9dsta o, o&2, A5EE, A47], €3, dd,
d 5 6719 F8 EAC AFFAE AAete gekal vk 20199 12¢
Nord Pool®] 4] 66%%E Euronextoll Al wiZ}aldA 20201d 1€l FHF QA5
= AT

20201 7] Nord Pool & A& 995TWhelH, 7/jAd€ AlgH=E &
2D B FFH A AYFS T17.9TWh, F=9 st A1 A
177.5TWh, YA F-FH] 74 A A 736.TWh, T
e 26TWhz 22 71 =383t}

&
=
=

e
>
o
Lo
)

32) NEMO+= ¢ el MAE 53 A3 ZLdAdS A2 AASH] HAste] Zh=e] Adg Fo
o)z A€ d‘ﬁw"] A& 7lFolth. NEMOE AGH=R gt /7t S8 AY ofe] 77 A2 A
P2 A, 2020 A F 16709 AT A At

33) 201099 Nord Poololl 4] 7H’§f§} HEAI S AL 7|e} 7]5S NASDAQ OMXel wjztsfar
NASDAQ OMX Commodities Europe(Nasdaq Commodities) 2.2 7]#H 3} t},
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o

J2 1 Nord Pool 0| 27}

Z£X : Nord Pool Annual Review 2020, p.17.
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VI. Nord Pool

2. &8 99
Nord Pool® 1932 w2¢jo] SR A3 2+ ALAHE 98 A

ZA¥ 3] (Foreningen Samkjgringen; the Coordination Association)ol]l 1

= Fa rt

42 o

1% 2 Foreningen Samkjgringen('32)

EX : fl7[m ot

o] FHATL w240 FLEl &= et
Ao HA A 50.4%397F AFERaL vk 1932 FA] A9
A Abst A 3)A} = kel Akershus Energi®] a7 dzjolzl w2 ¢)o] $2}
H-THE(NVE; Norges vassdrags— og energiverk, & Norwegian Water
Resources and Energy Directorate®] #41)e] F-oJAlE Augustin Paus”t
FHRHL o] AYAHE $F A 7R RE =AY E AYstal CEO
=2 At 1971 o] 713 A =29go] HAs 7o) Ay B FFERAS
93 w=29o] WA FA 7] (Samkjgringen av kraftverkene i Norge; the
Coordination of Power Stations in Norway)=Z 2htf] 7JHE 3 198840 &=
Aol Fofsts= W a7t 118740 ol =5t}

i
b
ol

34) 20154 7% (E4: 91719 <h
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198640 w2glo] FRL-BARZIE AFFRES Belste] £AEY
ez dgd o A= AN Statkraftverkene)39) 9} 7]Eo] A gHEZ 2o ¥ o
& ARA 2f AYANE Sote] AFFES FASE AAE 1990 o] 47}
A A%AT oleld G R AR £ FIVNW B AL FFAANA
e golol At e zel Hriet TR} o] FolAa, o] s WA 4T

T4 TAE AEsr] sk 1991d w290 3= AHAHE
Ak AHAE A3t A4S shar, 3] Aol whet 1992w = A= 3|AR]
= 2l Statnett¥} =@ 3|AIQl Statkraft SF=
EHEY g BE Sl tiste] A3xEe] Aol FEHATE o]F A=
o] WHdA A7)l Samkjgringen av
kraftverkene i Norgeg <1535to] 7|32l Statnett Marked ASE 1993W
o Statnett®] Z}2|A} FEjE A He3
1995 =2 9o] 93laA HH1H F3d g A A (integrated Nordic Market)
Aleke] AnkHQl FZAo tislt X E(Report No.11)7} AEE I m2go] ==
o] FAA-olx] #e]=+(NVE; Norges vassdrags— og energidirektorat,
Norwegian Water Resources and Energy Directorate)©] Statnett Marked
AS®] =73 AEAHE ATl wel 19919 =471 Vattenfall®] 2
F2d #dREs SR og Ry Easta 19961 19l A= A
S S8l duAE AFsEA 18k ~dlo] 1996WFH w2 9ole] HEA
g Al Fedsigict. 1E]an 7] Statnett Marked ASE =2¢o] TSO
Statnett?} =¥l TSOQ! Svenska Kraftnat7} Z2}2F X9 50%E Afsdhc
Nord Pool ASAZ AA3IATE o] F 1998de] A#=rE 20003 wlwp=7}
Z}7} Nord Pool ASA Aol Zroghel] whe} H45] Aol e =Sl
20000l AN AA A YA (EEX; European Energy Exchange)e] 712191

=
2 Leipzig Power Exchange A& Fojsl= ZAS A|ZFo =, 20099+

35) A¥FF 7]%5S Statkraftverkene & 2 E# o] wel A m29o] FAY-LHARE w29 0] 5
A -l A B2 =(NVE; Norges vassdrags— og energidirektorat, Norwegian Water Resources
and Energy Directorate) 2. & A A},
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VI. Nord Pool

T(EMCC; The European Market Coupling Company)36)& &
Ak -=A RG] AAZ, 2010d9] NASDAQ OMX Commodities® &
&gk o AHAEQ N2EXE A9 B o 2~EYolE Nord Pool AS Y&~
of 23, 20119 vlg@t=ef W7o ©UdA%e] Nord Pool AS®] Elbasg =
, 20129 g 5olyolE Nord Pool AS J&A ol EghA|7]aL, 2013 E
o}& Nord Pool AS §&A] el x3AZom, 2014 A A1 7HAAA ==
E(PCR; the Price Coupling of Regions)E &3 HFH-AH91 3+ dEA%

| 52 Bl WAY A% AAFoRMe GBS ASHOR Hhan

>,
o)
HJ 2
)
~

N = 0 12 o o ¥

¥ e
oox

0101] e} Nord Pool 201590l 5 Wl 107] APHL=Ego}, dnk=, o
2EUol, dgt=, Iakx o, gtEH|o}, glfolol ddeh= A9l A
T2 AHA -G AHNEMO; Norminated Electricity Market Operator)@ #] 7
E]M—Uﬂ 20160l = M7ld, =, FAF-EI, =M, 2017l ofd

=ol A gl AHAGR AR A AT =g 2019d= 70 ?1-7}(%7%”4
O} AwolE|o}, Ala, Prtey], =, Frtol, £RulYohE E£3E F 210

ol djsl HAF %O FUAH(SIDC; Single Intraday Coupling)2 #5333
t}.

HhHo] Nord Pool HEHAHWAGE T dAEAIF

=

=

o] 9% HFTS st
200249l Nord Pool ASAZRH dEAH Loks FHAAA HHIAKI
Nord Pool Spot ASE A #3staL, 2007'd9ll= Nord Pool ASA®] Hobadd 1k
R AA" 7es, 2010d0= A=A S5 &9t Nord Pool ASAE R4+
NASDAQ OMXell wjztatgict. ool we} NASDAQ OMX+E NASDAQ OMX
Commodities Europe(Nasdag Commodities) 2.2 7}H % At}

20199 129 Nord Pool AS® F2] 66%% Euronextol| Al mjZ}slHA]
20204 1€l HZE A=A

H 1 Nord Pool AS Q2 ¢

1932 SR pEglo] FMHZAL ZH MBAHHE s =™ 3| (Foreningen
Samkjgringen; the Coordination Association) & &

36) EMCCE 4 9248 A% Slehe] 20089 %o gyadq 4gs =71 1 AGAA 49
FAER BN AE AFetE Habolh AAE AR Aol

RS )

H
o=
3
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MY 5%

29l0| EFXYE Euisio] =290 wEA  E=H7|BHSamkjeringen av

LEIA kraftverkene i Norge; the Coordination of Power Stations in Norway) & &
1991 | -=E290| 2|z|o| MHAIY XtR3tol Ciet 24 w=a
TEZEHE QT SRIT|IEHOE QES|ALQI Statnett Marked AS M E
1993 | X3l & HAFZE 184TwWh, R0 Ol 7tAHo= %MJ&L 1556 gt
NOK(_LEE [O]224))of| st AL
20| o5|ofA E/E ™A (Nordic Market)Ofl CHP Z|ZEET} A{EHE
1995 (Report No.11)
«Norwegian Water ResourcesOl 2|8} Statnett Marked ASS| =4 .7_ 63—171EH7|-
S02lE. 0l= 2E5H Nord PoolOA 2| HM&EHF(Spot)Heh &2l 7|80 &
29 ojt AYHE 2zt MHAIL MEE. 0|0 M2t Statnett Marked ASE
1996 Nord Pool ASAZ M™ (20| TSOQ! Statnettut ALH TSOQ! Svenska
Kraftnat?t X2 242 50% £7)
1998 <H2tEJ} Nord Pool ASA & 720 Zojst,
<HO03 Odensalll AHRA 7HA
SEZEQL AQH 2|3 MEEIOEIJutlan/Fuden)OlA WA 00| Elbasgte
1999 O|EO§ A|XI—EI
«Elspot H2i7t 7E1LEE A|EHE
JEIOFEIE MY Ao HOF2EM S/ E(NordigAld &8
2000 RO X| A AEEX; European Energy Exchange)el HAQl =2 Leipzig
Power Exchange & &0 %Hf
I A Powernext A0 7|&X| Y
2002 | «Nord Pool ASAZS| = (Spot)&0FE &2|A|7 Nord Pool Spot AS M &
2004 | «HOL 7} ElbasA|Z0f| &0
*Nord Pool Spot AS7t =& Kontek X2l 2&E ZOotEY. Ol X|ZH2E
2005 8 Vattenfall Europe Transmission H&X| g1t AA L= AHS QOiE
«Nord Pool Spot ASOIA FEAT HIEH Hai X HiMI|s =@ 0| Sl
HiEH ANE =&t H HW Hejaot &
2006 | «= 20| Elbas AlES 7Hast
«ME G037} ElbasA| &0l O
2007 | «SESAMO|2H= ME-2 Elspot HE{A|ARO] =&
*Nord Pool ASAO| EOIUE Hit 8l #HAHE 7|5E NASDAQ OMXO| Ofzf
2008 | Nord Pool AS A It =2 HefEo AEEREE EHE (Elspotl] AE
HaE 70%)
*Norway?t Elbas & A|ZE(Elbas intraday market)0fl &0jgt
2009 38 AEAA 7|F(EMCC; The European Market Coupling Company)E &gt
Hopa-=LAIEe HAE 118 9o THAIZ
«Elspot A|&0] Sttt A K| (negative price floongE T ¢
«Nord Pool Spot AS2t NASDAQ OMX Commodities 7@ HYS Sof Y= Y
2010 | AEY N2EXS 28

<Ol ~EL|OL7F Nord Pool Spot AS2| 2IEX|H0| ZR QAL 2[FOtL|OF HEA

ol 7Ied XEE S




VI. Nord Pool

«Nord Pool Spot ASE X 2/3t Nord Pool ASAE NASDAQ OMXOf O§Ztstn
NASDAQ OMX Commodities Europe(Nasdag Commodities)2 2 7iH

2011 | LI E2tEot 7|0 HUANEOZ Elbas?t 22t APX2L BelpexOl M & 7te+S

2012 | +2|FOfL|Ot7} Nord Pool Spot ASS| UE X0 Z&tE

+2tEH|O}7} Elspote| YEX|F0| ZEHE

2013 | ateulotet 2= otLiotol SHUAIFO Elbast EE
«Nord Pool Spot AS7t ¥= N2EXZEE MM sgAY 2FIEgS o+
X7 7HA A R ME(PCR; the Price Coupling of Regions)& &3 S/ E
0141 e 7t mAz o
«Nord Pool Consulting0| =
SR A G AFEE RIS MER HAOIE S
2015 | *Nord Pool Spot ASZt R W 1070 AEAM 32 HHAERIRNEMO;

Norminated Electricity Market Operaton2 X|'§(2AE2|0}, EHOIT, | AEL
Of, mate, Zmata A=, 2tEH|Of, 2|FOfL|of, HEEE, AQH)

*Nord Pool Spot ASE Nord Pool ASZ 74

«Nord Pool AS7t #7|0f, 5, EHEED, ETE0M 32 HTHAIFZ2IEX}
2016 | (NEMO)Z X|H

«IBEX2F B 27t2|oF MHA|ERES HE

«Cropex2t 2} A ZOtE[OF MHAYE HE

FEH I U AMEEAXE Tt ME2 FUAIZHE(CASS; Clearing and
Settlement System) = ¢

<=0 3082 T2l ZOH(GB half hourly auction) =€

*Nord Pool AS7} OFZEO|M ZQ HHAH2BXHNEMO)Z X

HEY BMUAY HEE QS ME2R MY =YS 250 Agder Energi?t
g =

2017

«Agder Energi2t2| &9 ZAnt=2 2AXR MEAIEQ NODESE 7H4
270 XY AFE ZF AYE RISt RE =7 & EEAT ERHXBID;
2018 European Cross-Border Intraday) =&
AIEZE AARH 75 (Market Coupling)S 4

Power Exchange)25E &2|5t7| ot ZRRIJ|HE =

<t oo 7+ SiXH HVDC AA QI Nemo LinkOll CistO MH|A XS

S8 Y MEREES flot SHEX MHAF HWHEE Sl Nord Pool AS7t H &
Hit SIEXN AEE FXE HS

774 =7H=E7telol, AZOotE|ot, NA, ¥ot2|, EEE, F0iLof, EEH|LohE

2019 MHIA X0l ZatA|7 & 2170=0f Chell Had Y SLAIZHSIDC Single
Intraday Coupling)2 &

TIHAIR LY AHefax 7 BEE 583 fEAY A™E b HjX|go =2
A, 59 EHEED, WY, LAERZ|OF HEHEEE =7t

*Nord Pool AS F4|9| 66%= EuronextO| OfZt

2020 | -Nord Pool ASE EuronextOf OfZ 2t=

ZX : Nord Pool ZH|O|X|(History), ?7|L|C|O}, 2O|H 7|At &
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i) 2B R o 2R

1. Nord Pool AHj+#+=%

A4l Nord Pool AS+= o]FdlM® & 4 kol F&3JALe] FHE 7HA L
NOom3N, FA AE-S HUFF Euronext3®)7} 66%5 Hfskal o,
M2l A& 34%e EHH $AY +9A=("IvlA Energinet, ¥ = Fingrid,
=29Jo] Statnett, 2~9l¢l Svenska kraftnat)?} F/]l?o}‘/]o} FAY A
Litgrid7} 3522 A3 AFTIAE Fol] HAF35ta

Nord Pool®] Tf#|+%+= Nord Pool A#AHS &+ 03}% Nord Pool AS®l
gk 7+ A€ Nord Poololl Frodsh= Aol dhgh A2 vHro] & 5

Nord Pool AS+ x=29o] Fx-o|yXx] #E]=-(NVE; Norges vassdrags—
og energidirektorat, Norwegian Water Resources and Energy Directorate)
owRy wa9o] dAYAY A A Gl gk ket FAE wom,
Bl Ao A= Y =7Fe]  fA|7I#(NRA;  National Regulatory
Authorities)®] 37}e} FAIE W=tk E£3 F9 W =7F 1 AHE SE ==
o] Afr-ol U A F(Olje- og
ALl g FrFE wn gom, FHAFY FHdAE AR
CACM(Capacity Allocation and Congestion Management)392] f#| %= Hb=t}.
wak o oy fFEAR  dyAAEd M s AR dig rAIQ]
REMIT(Regulation on  Wholesale Energy  Market Integrity and
Transparency 40 % F=F3tES o)

Nord Poolell Fefets 3]dArtel thaid = /4 dAUAAE &8 1A
¢l REMITE +3tes stal glom, 5]%/\}7} X8t Y= =7PEE JiE
TAAH FAE HEEF oL Jrh. =S Nord Pool Aol FHefslr] st
Nord Pool®] Aett#& a5 star )

37) ASE =29]9]o] Aksjeselskap?] °FALZ #3+3]AH(limited company)E vt}

38) Euronext 20009 $h=H 2 FAAY R} B FAAHL, g8 ALl S A
HE MAH AdLY AAE 20219 @A dzdHEE, B tEd, g2, 19, "k,
&2, FYNA FHUANAGS &9 e, 2020d5H Nord Pools &3 AHAHYAGE

39) BU whal R 48 FE Aue g 2015 FE AFA A4 T A4 A
E S8l 2ad Ay gr Y ﬁ]ixﬂc’k el ek Hawkel WA Jle]=glo)th,

40) 2011 EU®l o3& F<l¥o] EE EU w7l Al 4&5HE oA Aol e Fg7 e A E ol

t}. EU oY x| 1A 7] & ds"zﬂ(ACER European Union Agency for the Cooperation of Energy
Regulators)ol A= REMITO wha} ol |d=] A|&e] 7HA 9l FA1S =83}

Mo fo mx
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VI. Nord Pool

12 3 Nord Pool 7| 71X

B ea plaked i Word Bool et B msmbeis I E R T TR e TR T

' Finirersgain Wrvar g o - E . !
i w=il ey i I |
i WE and mhar HREE FEE £
= | & i | i
s i p i }
j-& q | £ 1
£ | § 1 ) .
= . =l g 3 & I
i — E i
E Tomstng Misles i | H i
i FH [
E Flaran Do) Fikes ':

i I

Wi inmea Wt peiig ] el Bee ==—|i

=X : Nord Pool ZHX}ZE “Nord Pool — Europe's leading power market”, 2017, p.17.

2. Nord Pool A#+=
2.1 HAE =
BE 9 a7hEe] AgEDe ddy) fEs o] BAAES T
IR A 5
o] 5354 P2 LYJ3) 2 FA=el drk 99 F2 NEMOS
Nord Pool 9A] th=9] whxdabeiztel dmjArdzL, 71eF Al atEo] M2 7h
72 A= ge = EFHrh
AuiA o Z  f¥ W5 AYPRDL TuiAF HFdASo] AHhAHA
(Power Exchange)”} 7|Ad3dl= A=
GrPol FFH oS0 dFS B Fojste=
2o HEAHOZ AAE Aude
F TSO7F 7Mdshs AARE #3AES oM Fad@de s QA gshs

CEER L
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a8 4 AMEHOIxe| HAHet ASRE

PFiivin Ewsbaniije

IHH'IH.I:I‘&I'I!' v
A T Lagutiim
~FliariEtsl s uty

oo T
s tradisg

|
Halp 4 Wi il
@ prparting, - and
"'""r'""" w8 1 il Lot
e e | Ermarabion Sctmd ity
nery
et Wida B T Aegeisting
.:h:ml.l-n-nm [ —
Tyt
Hisdra
Lmngan-mc dlw budsakiiss

ZEX : Statnett CIGRE WORKSHOP Study Committee C5 2003 Z2{|HIE[O|M X2

Nord Pool& ¥w¥rAQl 8 Zvfd=aAlgat fAabebAl AARE d3A1%
(Balacing Market)& Nord Pool A17ollA A7} o] Fojx]= x|9™H TSSO} 74
Aate] 93ttt vt Nord Pool A#lFxdAE Axdoz /MAEE &4
A% (Financial Market)== Nord Pool AS7} o} Nasdaq Nordicoll A 7l14d3}aL
*sHA "t meb Nord Pool ASE a7 A2 A4 Elspot®t < A&

A17&}] ElbasWhs 7HAske] -dstal it
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VI. Nord Pool

J% 5 Nord Pool A2 Model 2=
Day-phowd

Joyenrs | iy iniratour, 88 montte

FTRLDa] 30] FeaTy

-|'I'||rlil'ﬂl (¥ s ]

BElTH Pl AR

=X : Nord Pool ZHX}Z “Nord Pool — Europe’s leading power market”, 2017, p.20.

22 B2 AXo BE

Nord Pooldl= aH#4 71221l Elspot? & 72211 Elbasehe F
Aol Aol EAgTE 2020 7Fo R FEA AYES 969TWhE 72314
om, Z AdFe 26TWhE 712815tk 202032] Nord Polol 84 712
% 969TWhS EH8-2E o] 717.9TWh, A=) 177.5TWh, S
o] 73.6TWho2 g}
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J2 6 Nord Pool Hzf AIZi(20)

Trading volumo

ZEX : Nord Pool Annual Review 2020, p.14.

Elspot® 3@ 42402 thade] Agss A8 Adshs

A Al gt AS7HA( ystem Price)@ #e1® TSO7} 4 8
(Bidding Area)el] tjst x| 7}AS AA s},
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HAA oz FHodsls= 3| YA 7F Ag A 71%7F ¥1, Nord Poolo] 3

2

el

A]

18 1
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=
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VI. Nord Pool

I 2 Elspot AIE 7HQ
7{2§ A= (Product) QY MHIZZO| CHDE TA[ZFERR] AHlQf

387|Z(Delivery period)

L2

ax|Zt

721 E F (Type of trading)

oF & ZOf(Closed Auction)

ZHED Y X SOl vy

l:él—
QU (bids) 1t B UE(offers)0| PtLH= MO|A 74O

72l Y (Trading days)

& (Bidding)

SYRE HEAICET) 7ZIE 10A|0] LEXGY AAMZ

SUARE EFACET) IR 12A17HK]

BE 73 24

(Standard Exchange Format)oll 2} <=2 & (bidding)zt

S5 Y& (offering)S HE

e E3KTrade Currencies)?1)

*Euro, NOK, SEK, DKK

7+ ZH(Price calculation)

Y FYQRE EFEA(CET) 7I& 1242 E&= 0|F

=X : Nord Pool Spot Company Presentation 2010 p.14, Nord Pool ZH|0|X|(Day-ahead market)

A AGAA Elspots HFHATZ =20l 2989, AHE, dvla),

LEZ7HA2EYoL, glFeotyo}, grEH|ol), TAFFHI7HeAEc}, 7]

o, W, AR, TP dEds, FIS) 5

1570 217 |&EAAY

(Bidding Area)42)o] Zojsli= & 3774 AA(SDAC; the Single Day-Ahead

Coupling) W4 A3 Algol #+H¥ 2el=o%=

Pool UK Al&o =z A=}

@=o] Fofsti= Nord

41) Elspot &2&5k= fF2oluf b 315 o83 49 71dY 12:00 CET 7|Eo= AH87Hsd &
3 F8E5 AEstol FEE VIR AgE s

4
42) =24o] e&R2 A9INOD, AXE M AFN02), =d-E&H4

(NO4), W=7 X (NO5), 2=91% SE1, SE2, SE3, SE4, €lnl= DKI, DK2,
ghEH]OH(LY),

oHEE), FolyekLT),

oA E

S l= =

oHAT),

ZZ2(FR), ME2d=NL), ET=(PL)

g =

O —

A9 (NO3), EE4] A9
(FD, d=EY
W71(BE), HY-SAF23(DE-LU),
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1% 7 Nord Pool HYEAIZ Elspot 712('21.9.14)

R
< (intraday) A#Al&oltt. ElbasAl 4 57

A1 Elspot Al7do] TR4H o]F Jd sl e 4

[(

S8 IFRE 95

of s A 1ARE A Ee Ve AR AIRE A7 AZE o] Feixl
otk g A FelA = AEAH (Continuous Trading) FEE o] FolA | UF-
A ol M=

A A AR E PP 9B A FIE gt )



VI. Nord Pool

APX-Endex(g=r3 U&= ko] AHAP)= =gl W7]ooA Elbas

AAS AAEe Fd AA(Intraday Market) 02 o]&38 4= Q= gholAlAs

7}A] a1

o]
PR

H 3 Elbas AIE 7HR

el A& (Product)*4)

38712t (Delivery period) | «F L siY WHIE AEMNK| 4FL AL AlZt)

e Z R (Type of trading) | +AH %2l (Continuous), FUEF EH(Auction)

7{2f & (Trading days) <AZH O 24A|2t B2 MEINH A|7HCH45)
SIEX AT JHALREINoR FUYRY BFTACE)
71F DY 14A) O|2 HEEE H{AIF 74440
7{2{ (Trading) JEIZ T AFE A A s HHE Aol XFEAZIR]
—10

£ Olch(b|dd|ng ot 3= L& (offering)2 MZE
~X1| =& A o5ty JEXoE Xt HZ

el E3}(Trade Currencies) | <Euro

=X : Nord Pool Spot Company Presentation 2010 p.14, Product Specifications

Elbas A2 3 $H8% Wsto] wpe} vf AzME=E Aps o A|d 7

850l A E=H ol Z2As7] fste] AEAYE 71Tl B Aol
2 2 AA(SIDC; Single Intraday Coupling) @] whe}l ute-=3}
oS A FHAYG A2 AY F3E =32 Fdsta 9

1 A 7heE9] 9 #Z(Single hourly order)
o

ARFEES] e Elspot AoNA Z1EAQ FRGefolth. Aol Felsh 3

Fe o) 24400 Tl Al Puleh gl wio) dis) Q3e] b5tk

NN
= W
=¥

45)
46)

oo gl Al gistel PUF 4T AulE AL 2249k FU 1049 AP Qe
Wi 9 MEAEe BEAY 0 1A B9 AAE, Easi BEA, 140 B 9 308

A 7S, eaBelols $EA, LA 991 L 158 991 AdE, Sl - e A9
e 2=, 147 99, 308 99 2 158 99l Ad 2ES eQstn dn,

mole A9 22:00 h A1E B Rl 10:00 B o0 AARES Ve A

ARES] o SEUolE A S HAY B EALE A ABUIL ol ARFF 1
B AAA, MFES o mEUok: A A APLE o FRE ANTF 1A A7A, TP
s} o xEols T 15:00%F APEH 308 A7A, Wld-dEAE A9 I 8:00%-¥
ARAFF 5 A2, BAe T §00REH 134574 2 15:00%H AFFH 208 AAH A

N
=
<
u
2
RNl
g
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A o, ZHAE R S A A

=

sfof gt ol AREE= 7H

o
Aol B A 250E AHgE] AfE

A= € -5008 € 3,00 A
AREE 4 9l
T30 A umEn
didéing farm
EETe il Tair, |Comeiit 6T
s T
] Mg Tad woll Thel i) Bl odms] W o il
" B B i S i
From | e
ErT T [ ml ) . T
I
. fli L oo =
NS [ S S e
§ | | i 00 are given
e
Z£X : Nord Pool Spot Company Presentation 2010 p.15
2.3.2 54 & Block order)

B ol g Algtel A dzS 3 We| 1A 74 (Fixed price) &2
A&sE= AL Wkl Nord PoololA] 385+ E2Q%8 Auke] H(regular),
AZA Y Z(linked), A7V Z(curtailable), EEH I ZH(profile) 5 47FA = 1}
iRt}

Awk) ZHregular block order) A3k A7k e] Ao oA HF Fzh
HAY fZ(all-or-nothing) ¥ &= &8kl AsHA o, A8 ik} 4A6]E A%}
SHAY A el=d = vl8o] =AY AEAAE v e sk K
Aol frelgt gaow E5Qz 3 7MY A ARREE ot 7t 55
of tste] Yo R= H X974 vlalste] A=, whek AAgE 744 3
Ht A G780 54 A= G RT3t ue 2 Ht
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VI. Nord Pool

bid
[sail)

Block
d], 2% Z(child order)

-

s

PRICE

SPOT-
FHLFILL]
o}

=
T

Sergl o

718 1]

1=
=

ELILFLLEL

[e)

T

Nord Pool Spot Company Presentation 2010 p.16

PPLLFILLY

EX

ML

EEn

iii
P
i
(BT ]

(linked block order)

1

=1

a2

o)
i

(mother order)”7}

Nk

< =2

I

3

A A
)

gty of
A+ 2Hgrandchild

=]
RN

= o7 ke AR

o

=
il

e 7l
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| 7Hd

ol
W
ol
r

H

4

U]
gl

J8 N1

{0| X|(Block order)

an

=
=

: Nord Pool

=X

ke
L

Z A7V Z(curtailable  block order)
(MAR; Minimum Acceptance Ration)& A

o] Fhsahrie
3,

e

W o

AE=9] 50%

o]
H

ko MAR=0.5(50%)% A 3hH

It}

(e}

o AAYR FH= THo| b5

(profile block order)

gl
w
oH
Jjo
—_
vzl

N

ol
o
ofp
s

=

=249

B

N

=

B
]

)
ol
ar

oI

5

Y

2.3.3 71e} ¢

(Exclusive group)o]@ & 71¢]

s

WlEd 15

A

)
el
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I

i

Ny

A},

= AdAsfof
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o

ol

of o
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VI. Nord Pool

k=

2.3.4 7}A A A (Price calculation) "

v}
S

hms

ezl A

o] A<

ElSpot2] 7}

s

Al He +%

gelz A3

-
1

3

o

AR}

Z

=

o 7

Nord Pool

=

0

rJ

—_—

0

rvze]

X
fy

]

I 7 42e AZse] 71Aol

7}A(area price)©
71 <

[

#)9f

SEE]

bk

1=
! o

0

o} ol A%

5
2471 A o] Hak A

4

A%

»AO

o

e

Mo
&

_g]

ar

Tr

Deficit area /high price

€

Surplus area/low price

€

MW

PCap-0}--------m -

PL

Turnover Including Import

Turnover including export

PL and PH =2 Pricas In each area when full utilization of trading capacity

PCap=0 —* Pricas In each area when no transition capacity avallable

: Nord Pool ZH|O|X|(Price calculation)

EL
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45 A% 714 Nordic system price) 55 A9 Hlx|eF Al Ak 7]
T7HAS R Hay A9 Ul FHEF0] SASHA R oA S 7HEsta
AT thE g2 olopr|siAti, w2 dole} dnta, 9|, dAfs= e <)
A9 st JAAGo R FFetal A W AleEEgte] vke 7Hgstel
7tA s AT gvt 553 AR BaEd A s HEAY 4
Hgsts, 5, 9= X9 1] AAMAR Aol &5 EAlst=A] o Fol
upg} 7hAe] ks wenh olYd Had ASTHS HaH AYeA A
= Yo ¥ AFAl9(standard financial contract) oAl AFE-S &= 71E 7F
A(reference price)® ©]-&H T},

a3 13 588 AS7H(Nordic system price)

013 2014 2015 2016 017 2018

Z£X : Nord Pool EH|O|X|(Price calculation)
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VI. Nord Pool

2.4 ZY Hell AZ(Elbas)

Elbas+= Elspotell FFofsh= 3 =71 2o E3=rt F7EAo® Fojgto] w
2t 1670 =717 st dd AdAldolth. ElbasAl g A 9HERE 15617 o9,
30 @91, 1ARE 99 2 ESE] AHE ATstH A2 o A9 1k i

=1 E AWaE feloF A A ET

T g FHE o] FojA =, d=FE(Limit order) YEA7L
& F Ue FeHAE AXSE FRoR ke it Tk AdErt
AL, WA= dej7E Thsdk e e AAehe FEHolth AREAFY 9
E=ZF5 (User-defined block order)S |t 24A17FA] &% A7kl thal wh
ZAl 3 AAS doks 7MY FEEe 8508 AAste] FEshes Wl

Ao A= A E=FF(Predefined block order)S ARg3ht}, H
AFE(Iceberg order)2 tifRe] WA FS w77 3 FHoz2 A&y
T T dFoE AT EEY HEAS A2 99 E 283 o 3 HA

TG RE Al AlAskaL AAE EEEe] dEEW v 2EFE AEA A

[

FoK(Fill-or-Kil)& A83stH FEAE SA1 A ARl tisl] A4 = A H
A A%, loCdmmediate-or-Cancel) S A A stH FEAZE =

T A AEAY v A A s = W] el

GUNGAAE ST AN AYE AddF BFe whe dstst gl A
B meh WS A9 AR FEE AT TS0 ARk Aol B
asih deldaed 44 2 2RALE A TSOvl} golsin) A )
g A ; % 3
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g %9 2018 & AH|LFLS 93GW, & 370TWhe] AATR
A, xFso] olo] FH 3919 HAHA Ao}, qu AH AT

Qs

el
A2 cela Jle SHBACGI, b, vl edE B R Fom A

g e T A 45%E HA4H w7k 8 dHdelr. e
29olet z=9glel glom, k7 29GWeF 16GWE F~| st

CAFE(3GW, Tl F AU 18%), FFEHOH1.5GW, 54%), &

oFYoH1GW, 29%) oA = AAF 7|wke] Jdst RS 2}A| gt

YA A AA AHgHEe] 1592 1 HE e Y dAds
T2 29" glom,  29d  dH¥e 18%E  AA M, dniA
32%(4.8GW)E A}A] 3},

o] &] Aol YA o] H T2 HfgelA 2 FES A skar vk 700MW
o] B HAL AA HHHEY 0.6%S A sty & dnpgel] FFu o
dom, Y] AAAUA = AA AAHH] 2.4%E

AAHLH LS v =F F7tEA FEEdy FHTE el Al HA= &
S5 A s F 27w Rke] AAHAHALE AFS N
dlo] 8.6GW=E =7} Au|g&=e] 21%E #A|star Qar, wvla7F 2.8GW=E
16%E #A8kar Q)

CO. HlZEo] gl& xﬂ*ﬁoﬂﬁ/’qfﬂr AAHLH e EfHg w7 A4 Au &

o 73%% AAskal Sl

S 7bebel AdH g
uh o AL Wk, v 2 A
5ol dzEYcldA e F &
B9} gfEH|olo A 39%E A &,
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VI. Nord Pool

T / 9= 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017
Total capacity 6.5| 1322 | 1626 | 16.47 | 15.55 | 16.61 | 16.29 | 17.17
Nuclear 236 | 264 | 267 | 272| 275| 276 | 278
Hydro 227 | 262 | 288 | 3.04| 216 | 3.25| 325| 327
Solar PV 0.01] 0.02| 0.04| 007
Wind 004 | 008| 020| 1.01| 157 | 204
Combustible
fuels 423 | 824{10.70| 1068 | 948 | 957 | 867 | 9.00
EX : Electricity information 2017
B 5 Q0 MHIEY THGW)
TE / 9= 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017
Total capacity | 5.96| 9.12 | 1232 | 13.04 | 1344 | 14.00 | 14.23 | 14.36
Nuclear
Hydro 0.01| 001| 001| 0.01| 001| 0.01| 0.01| 0.01
Solar PV 0.01| 078 | 0.85| 0.91
Wind 033| 239| 3.13| 3.80| 5.08| 525| 552
Combustible
el 595| 878| 992| 989 | 962 | 814 | 812 | 7.93
E 6 A9 MHIZF 1H(GW)
T= / g= 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017
Total capacity | 20.77 | 34.16 | 33.72 | 33.42 | 36.45 | 39.69 | 40.32 | 39.80
Nuclear 1.06| 997 | 946| 947 | 898 | 969 | 9.77 | 9.00
Hydro 12.31 | 16.33 | 16.53 | 16.35 | 16.73 | 16.33 | 16.47 | 16.50
Solar PV 0.01| 0.10| 0.15| 0.24
Wind 0.01| 0.21| 052 | 202| 582 | 644 | 6.61
Combustible
el 739| 788| 753 | 7.08| 872 | 7.75| 750 | 7.44
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E 7 LE2¢0] 2H3% FHGW)
T2/ 9k 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017

Total capacity | 16.24 | 27.13 | 28.42 | 29.12 | 31.69 | 33.84 | 33.83 | 34.25

Hydro 16.08 | 26.88 | 28.13 | 28.55 | 29.69 | 31.37 | 31.83 | 31.93
Solar PV 0.01 | 0.01

Wind 0.01| 027| 043| 087 | 0.88| 1.21
Other(fuel

0.03| 004 | 004 | 0.04| 0.04

cells)
Combustible

el 0.16| 025| 027| 027| 154 | 156 | 1.07| 1.07
uels

ik L
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VI. Nord Pool

E 8 TRIC ARSI MIMARKTWh)
Finland 1974 | 1990 | 2000 | 2010 | 2016 | 2017 | 2018p
Total
oroduction 2763 | 5438 | 69.98| 8067 | 6875| 67.52| 70.01
Nuclear 19.22 | 2248 | 22.80| 23.20| 2248 | 22.79
Hydro 12.63 | 10.86| 1466 | 1292 | 1580 | 1477 | 13.29
Solar PV 0.00| 0.01 0.02| 0.04| 0.16
Wind 0.08| 0.29 3.07| 480| 586
Combustible
fuels 15.00 | 2430 | 3257 | 4435| 2640 | 25.03| 27.56
- Coal 12.81| 1314 | 2141 | 10.51 9.21 9.95
- Qil 1.68 0.59 048 | 020| 0.18| 025
- Natural gas 466 | 1013 | 11.26| 3.74| 330| 4.18
- Bio & waste 5.16 871 1119 ] 1195| 1234 | 13.18
Other 0.19 0.31 027 040| 035
H O HnE HIAE HI|IMAZHTWh)
Denmark 1974 | 1990 | 2000 | 2010 | 2016 | 2017 | 2018p
Total
oroduction 1830 | 2598 | 36.05| 3886| 3054 | 31.04| 2999
Nuclear
Hydro 0.02| 0.03 0.03 002 002| 002| 0.01
Solar PV 0.01 0.74| 0.75| 095
Wind 0.61 424 781 | 1278| 1478 | 13.90
Combustible
fuels 1828 | 2534 | 3174 | 3103 | 1699 | 1549 | 15.13
- Coal 2356 | 16.67 | 17.01 887 | 6.21 6.41
- Qil 088 | 444 077| 032] 028| 026
- Natural gas 0.69 8.77 7.91 2.19 1.91 1.87
- Bio & waste 0.21 1.86 5.34 5.61 709 | 6.60
Other 0
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Sweden 1974 | 1990 | 2000 | 2010 | 2016 | 2017 | 2018p
pronc:::tlion 75.13 | 146.51 | 145.27 | 148.55 | 156.01 | 164.25 | 159.29
Nuclear 205| 68.19| 5732 | 5783 | 63.10| 65.70| 65.80
Hydro 57.29 | 73.03| 78.62| 66.50| 62.14| 6517 | 61.61
Solar PV 0.01 0.14 0.23 0.40
Wind 0.01 0.46 349 | 1548 | 1761 | 16.62
Combustible
fuels 15.79 5.29 887 | 20.72| 15.15| 1555 | 14.86
- Coal 1.59 2.54 2.68 1.05 1.23 2.04
- Qil 1.30 1.53 1.77 0.40 0.29 0.38
- Natural gas 040 0.46 2.88 0.62 0.27 0.56
- Bio & waste 2.01 434 | 1340 | 13.08| 13.76 | 11.88
Other
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VI. Nord Pool

20| AZAH HIMAZHTWh)

Norway 1974 | 1990 | 2000 | 2010 | 2016 | 2017 | 2018p
proz(j::ion 76.70 | 121.85 | 142.98 | 123.63 | 149.63 | 149.36 | 147.45
Nuclear
Hydro 76.64 | 121.38 | 142.29 | 117.15 | 144.01 | 142.99 | 140.11
Solar PV
Wind 0.03 0.88 2.12 2.85 3.88
Combustible
fuels 0.06 0.33 0.58 547 3.21 3.23 3.20
- Coal 0.08 0.07 0.14 0.15 0.19 0.18
- Qil 0.01 0.01 0.03 0.03 0.03 0.03
- Natural gas 0.21 487 2.60 2.52 2.60
- Bio & waste 0.24 0.29 0.44 0.44 0.50 0.39
Other 0.14 0.08 0.13 0.30 0.28 0.28
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H 12 WRAE M| $Y-+E2HGWh)

Finland 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017
Total Imports 3615 | 11007 | 12206 | 17948 | 15719 | 21459 | 22110 | 22204
Estonia 1967 27 655 840
Norway 125 132 165 114 147 199 287
Sweden 6351 | 7555 | 6470 | 2000 | 17359 | 15398 | 15285
Russia 4531 | 4519 | 11313 | 11638 | 3926 | 5858 | 5792
Total Exports 475 364 326 933 | 5218 | 5122 | 3159 | 1779
Estonia 246 | 5034 | 3050 | 1656
Norway 173 131 156 64 51 40
Sweden 364 153 802 | 4816 1 57 83
Russia 23 1

E 13 HO2 M7 $Y-+=E2HGWh)

Denmark 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017
Total Imports 673 | 11973 | 8417 | 12943 | 10599 | 15645 | 14976 | 15218
Germany 93 396 592 | 6400 | 2574 | 5097 | 4029
Norway 3958 | 4631 | 4710 | 1452 | 6571 | 6807 | 5431
Sweden 7922 | 3390 | 7641 | 2747 | 6500 | 3072 | 5758
Total Exports 756 | 4925 | 7752 | 11574 | 11734 | 9733 | 9919 | 10655
Germany 4699 | 5993 | 10394 | 2700 | 5266 | 2944 | 5411
Norway 7 143 468 | 4049 | 1617 | 1749 | 2386
Sweden 219 | 1616 712| 4985 | 2851 | 5226 | 2858
29
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VI. Nord Pool

Sweden 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017
Total Imports | 6681 | 12909 | 18308 | 14576 | 14931 | 9294 | 14287 | 118%
Denmark 291 219 | 1619 | 761 | 4703 | 1907 | 4015 | 2203
Finland 495 | 360 | 830 | 1393 | 4563 2 60 88
Germany 83| 423 | 2288 143 798 251
Lithuania 121 113
Norway 5895 | 12330 | 15723 | 10817 | 2883 | 7222 | 9118 | 9091
Poland 53| 1182 494 20| 175| 150
Total Exports | 3742 | 14677 | 13630 | 21968 | 12853 | 318H4 | 26022 | 30888
Denmark 433 | 7921 | 3392 | 7690 | 2465 | 5555 | 1861 | 5103
Finland 2979 | 6356 | 8234 | 7193 | 1911 | 17264 | 15346 | 15209
Germany 664 | 3433 | 1011 | 1957 | 1491 | 2179
Lithuania 2556 | 3041
Norway 330| 400| 915| 2835| 6706 | 3606 | 2006 | 2232
Poland 4251 817 | 760 | 3512 | 2763 | 3124

H 15 290 7| £-+Z2HGCWh)
Norway 1974 | 1990 | 2000 | 2005 | 2010 | 2015 | 2016 | 2017
Total Imports 63 334 | 1474 | 3653 | 14673 | 7371 | 5740 | 6111
Denmark 146 | 470 | 4056 | 1613 | 1755 | 2392
Finland 2| 174 131 156 65 52| 103
Netherlands 2259 1 270 109
Sweden 38| 332| 918| 2837 | 7993 | 5587 | 3604 | 3466
Russia 25 236 215 209 95 59 41
Total Exports | 5607 | 16241 | 20529 | 15695 | 7124 | 22016 | 22151 | 21276
Denmark 3950 | 4634 | 4713 | 1459 | 6675 | 6813 | 5437
Finland 4 125 131 164 114 146 200 287
Netherlands 1377 | 5978 | 4350 | 5169
Sweden 5603 | 12166 | 15764 | 10818 | 4174 | 9317 | 10788 | 10383
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VI. Nord Pool
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VI. Nord Pool
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VI. Nord Pool
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(1) Nord Pool Annual Review 2020

(2) Nord Pool — Europe’s leading power market 2017

(3) Statnett CiIGRE WORKSHOP Study Committee C5 2003

(4) Nord Pool Spot Company Presentation 2010, Nord Pool <&
7 o] A](Day-ahead market)

(5) Nordic Energy Research

(6) Electricity information 2017
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