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1965\ 1] E&5 o FHARL(F2,500%F AR T3, 12418 o]F &
T AGAE Ak 9 Y FaAdo]l diFEel 1966 70 3|Ab
(Central Hudson Gas & Elect, Corp., Consolidated Edison Co., Long Island
Lighting Co., NY State Electric and Gas Corp., Orange & Rockland Utilities Inc.,
Rochester Gas & Elect, Corp., Niagara Mohawk Power Corp.)7} ZA}5}¢]
New York Power Pool(NYPP)E A#slil o]% F&FAHE SA3AR] NY
Power Authority7} §7383ivh. o] =zl HHASEY 7S] NYPP7h
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EX : hitp://www.isorto.org/about/default/

FaFE HE BB XA glon], WAL oF 1214k, 2015 7
AT W QT of 19887 W Awolth A NYISO &7
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Upstate(Zones A-E), Capital Region and Hudson Valley(Zones F-I), New
York City(J), Long Island(Zones K) A|¥o]H, 47} 1SO&} dAA|=]o] ST},

NYISOS} SiAlE Ao 2 RElo] H=7RF BHE~F, 06:00~22:00) AlEE
A=A (Scheduled Imports) &2 2016\ %0l 2. 9GWE 7]E3}o] 2015d Hr}
13% A5sdch. A AHrgRe e Hel gy

#H 1 IIAZHH NYISO I X[H2te

A% |Hydro Quebec|Ontario| PJM | New England | CSC |Neptune| 1385 | VFT | HTP | Total
2015 1,149 934 | 256 -664 186 510 46 61 69 | 2,548
2016 1,408 778 | 382 -664 205 590 39 | 129 | 11 | 2,878

1) 2016 State of the Market Report for the New York ISO Markets, 2017.

May, p.45
Average Net Imports from Neighboring Areas Peak Hours, 2015-2016



ase] A% W AE £90e NVISOZ) R QIE. NYISOE FraFol
Aeel FaHe) Ao 19900de] Ade vefello s 100z A

HZel oxkE7} deleb 2017dd% 201693 FUE 5748(2017)9] 2L
(FTE: Full Time Equivalent)o] <+%-3}aL Ut}

NYISO&= 7&F =wlAEAZH(Wholesale Electricity Market) 2 A& A%
+%9(Grid Operation) 7|#S 24, A9y A% 7, 348t B0 e
A 24, AEAE Al¥(Planning the power system for the future), A
ek}, ol BAAL, FARAEANA ARAT AFE FPst 9o, 2017

19 34 42470 3] QA K Participant) Foldta Q.

2. 78 99

1965.11.9 : 1] EF5 oA A, 17 2,5008F A, 12413F A&

1966 : Ad A AL olF w&FU s dEAEY 717 284 BT
T F TNEALeA EAt, v de] HdoE NYPP HH

1996 : FERC Order 888 & 889 &3

1997 : NYS PSCel|l oJaf w&F A F20H, AHAE A3t £3&
s s 2 55 AAY A7IAFARPNAl A r] wjzh 224
T A i AxA

1999.7.1 : FERCOl| 9J8] NYISO A& 2ol Ny F Agae Tx/ld =2,

Al xS 2FAAS g AS T

1999.12.1 : NYPP3] Y& NYISOZ o]AsI== 3}

2001.3.1 : New York City9} Long Island®] HAE45 vEE 2 2%

2002 : Emergency Demand Response Program(EDRP)S 3202 =5}
SHOOMW 48747F 72 Ul

2003.8.14 : W] FAR, BEReL e A o LA, oF5,0008HE o3



2004 :

SMD2 gl Wk AARE % SEAAE, BAANERAAEY 2
HAde Edes 39 F e AA AR AFAE AF=
7l FTE 218 NYISOet A1 FHoedzkiE Comprehensive Reliability

Planning Processol] 2] 2 o

2005.12.1 : NYISO oJAl3l= &5 1097 gaAkde] AAH S48 A=w

37}

L 5
2000.8.2 1 o}FE T2 2Lt AEE AMY HiHE A, Fedds S

2007.3 -

2008 :

NYISO APzl we B-C 45 Aldfste] oF 100922 o]¢e]
H a9 7ISstelen, vy 7Py 282 dExpde s Hrt
Lean Six Sigma 7S =Y, AEA7] 7]|&dAS 53] NYISO 1,000
A S| Serverg 500t H|WEO R FHAA[A oF 1,630%F Ee] H|-E-H7H

2009.2.19 @ F&F FExy] &5Fo] HX 1,000MW %4, FERCY| <J3|

2010 :

2011 :

2012 :

2013

2000.4806] ) ks FHerIhon Sl

1= New York, Mid-Atlantic, Midwest, New England®] 93} 7yt
Ontario, Quebec A& ¥3lsli= Hu} Yo X|do] $AY +49S
#]3F Broader Regional Markets initiatives7} ®r&, &1 5| 4%
A8S F3sl= EPIC(Eastern Interconnection Planning Collaborative)2}
NYISOZE g8& S vl= vt AR S48 &4 2 AE
THA dEsr|=E 3

AR AR} AURAT diZEe] B 748N G qfRe] AnlE

a8s F23e 908k AR 28-S wEsta, NYISO EAp} 91x|g
o

NYISO 7§ o]& 12¢d Hot g “ujdEAA 7140
FEE 715 0128 ZriAE ARTETHEL 45.238/MWh)
T GHA7E AEEo] NYISO A9 88 A& Huras

2006, 8.24 33939MW, 2013, 7. 19¥¢]| 33930MW) 79 HrTle- o] A&



He 10 viEE Ao EXgtel SRS vl W2 s U
Effiglou, Hdidge] Aald sadelEs 1,000MW o] d hdstoe]
AudHel= 2 FA) Sl

2014 @ 2mfEIZE Aol dstow 2011d ZFSRE Al #ANEE
Albany Q1A ol 7317] AlAkste] 307197ke] BARE F3) 20149
HE F FHAAE YFS5 v 38milliond?], WAL 5946m).
BH =(Big Board):= HP|X|HolM 71 2 FEEQ] 8021 100HS
AXste] A2, 71, 9=, PMU HlolE A} ThsdtEs T4

71&el| AR Guilderland HAAE = APd71d-S B3l W GAlE <
tlolHAlE 2 ARE3kaL .

2015 : 20159 3¢¥ 22(Y) 13A]¢] ZFEubdeEko] 1,524MWE 7]|E3)e] 7}

B RS 7SS (A ASTa= 20,804MW o|n FE

1,524MW= AA 290 7%E ). NYISOY T3 AMu|&sF

1,744MW o]m, ¢eto = 2 000MW ] ZeXn|7} A% A= 4

2016 : A F A7PEA7](Behind-the-Meter Generation)7} Z=wjA| 7 ol %+
g T JEF AR EE . MW ode] WY S HA 1MW
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3. ISO #4133
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3.1 A 2Y sigt
NYISOOIA k= AGAPEL olUA| AP, Ale-2Qd HAvl= A,
22N F, AFA A (Financial Hedging Market)o] itk olUAA14-2 A
A A 9497t A AHAEE S AdEY, 6w AARE AE
sl At sk AP 40% A Ak off ko] o]Fozint,



A9 HEAMU|2AH(Ancillary  Service Market)2 o] 2 (Operating
Reserve) % F3=ZA (Frequence Response), Q1A 7F A &-§-5(Energy
Imbalance Market), F& 218 AH]X(Voltage Support), AHA|7]-&(Blackstart)
AMRlE Fol o, AgEE tE oMY TVlEs F5hr] sl Ha BlE-
o7 dude gHstal 3l

SFAES &5 Fulirle}l iRt A Ao g dEw, Fa
(Demand Response) AHAE Ao oddk 4= Qo) A4 A2 f-5
S7HAZIAL A B8 Eol7] flEl T8t AFolth AFAAIES
Aot A} g Adow FASE, ek Ada Fadel A
LBMP z}oH-S A|F3AY R FHb= AlCFAZ o 2 Virtual Market2 3}
Rk AAZE AR WESIRES AR sle) e

FRUEEAPH(Demand Response) HAHAE AlZ|xel ZA7F LA st]
BFol ¥28 3ol oA AL FEUE S22 Fold NVISO i)
AN FAT 5 Sl AAelth NSO AHE A Z2ades
N8 AFA A (Emergency  Demand  Response  Program  (EDRP), ICAP

2 18 o ox &
S

>
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Special Case Resources (SCR), Targeted Demand Response Program= %
843 olvh. DREZIHUES Fol 20139 79 199 HFart SRS B¢

1,000MW o]iFe] 88 2o 4 9grt2
201613 ALol= w=st IV AlEE YL MarcellusA| 93} Utica Al

=
Ado|A] Be ofo]l Horarl AAkEe] HoAvkx shAo] v SxE 2=
AATE A7t 7FAL 20168 138719 Western New YorkA| o] 201513
7] the] 20%7F e FFEo 2 FAIESRlAL, Eastern New YorkA| oA+

70% %o 1AL A5k 2016 WY B 52 §-AE

20164 oJBFH I F£9E 18.3G6WHeH AL QE 32 1GWE 7|38}
20159 i) 3nAE Z718kIct 20161 o3E- 20105 E] 20139 &g
v AA3F Holglom 2016 AL INE A sd ALH IxR Zo|A
7P Mgk 7S YERASlT

2) NYISO Markets New York's Marketplace for Wholesale Electricity, 2014.7, pp.3~6




20169 ks FHAo] whe e fHsgen, 2016M0] 187]0)=
3% A AR AR A4Fel 2Fow dgedy) 20163 AW Wi

I 201599 B} 20%004] 30% A= s 2 FXISHIT

2 New York A SIFHAY M & 7tATHE F0

S . » S10
100 ™ —— NYISO Operations = Uplift 10
S90 = Andllary Services = Capacity SO
== Energy =+—Natural Gas Price E
S80 = 2 8 =
=
= S70 s7 =
= =
= S60 S6 ':'
= S50 $5 =
T sS40 -
o 5
S s30 s 3z
- o
S20 Q=
bk
S10 s1 =
So o i LR PR L SO
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=X : NYISO, State of Market Report 2016, p.14 Average All-In Price by Region 2009~2016

[¢)
FE7HA 7HAo] AESSIth shFRAAeM SdEFTdel 1994 ot
SEAAL 201601 HAFHL 4387 EHE 7SIt 20160d% s A
o] FATHFYL Western New York A oA Eastern New York A 9&

A A3}= Central-East Interfaceol|A ZAA|e] 37%7} A3

s A 7182 2014\ Eastern New York ool 2| <ol HAIZE 7}
A Hop =7 A=A, AARE AL SRk SRk ot get
A= 2014d Western New York Z]¥ollA= MWhw 5089l 7FA0] A=A
Long Island A|ellxf= 7480l 7HAo] A=A, HA| HI8F cUAIH]Eo]

60% HE=E 2HASHH, 1 vhgo s &34 e] B2 vl AR



20169 Ak 71Ho] ke & AASEN mojde B WA
A A 20099 oF 1 e 4EE AR5, North Zoneol i
MWhe 2098 <& FAI8F9aL, New York City Long IslandollX& 55€#
SEe ST A2 sdztel oluA b WEe FH 9UF i) A
Wl el WElE & 4 e okl B oE 201593 20168
NYISO A|ed Bt oUA7}2

H 2. NYISO X MA|Zt o 4% 7t (9] © MWh/$)

A A 2015 2016 HeotE

West (Dominion) 34.12 27.61 -19%

North (Waddington) 26.13 17.98 -31%
Central NY (Dominion) 30.46 22.80 ~25%
Capital Zone (Iroquois) 40.67 30.14 -26%
Lw. Hudson (Millen. East/Iroq.) 39.91 30.58 -238%
New York City (Transco) 40.49 32.00 -21%
Long Island (Iroquois) 49.23 40.43 -18%

ZX : NYISO, State of Market Report 2016, p.14 Average All-In Price by Region 2009~2016

NYISO A|9e] BZXH]2A Z Regulation 7FAS 84082 2015WELT} Solx
ou, gE 371A] o] AL YAR 20159 Bl Asehs FAE Holu
ek, 29 3= 2015893 20161 West NY, Capital Zone, Southeast NY Z]<39]
471A B2 R Bt 7S Holer)

NYSRCOAM &= 7879 A% 7|Es wEshe 5y dREiags
ZH3lal ou]= wlR(IRM : Installed Reserve Margin)< AA3H} NYISO9|
e A7 HAdelSeast 71 IRME a1efste] AH|SFICAP ¢ Installed
Capacity) Q@7& 2743
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J8 3 New York X|¥ AS2Y EXRAMHIA 7HF

$20 |

West NY Capital Zone Southeast NY
$18 Regulation
e Year| 10SP 10NS 300P | 10SP 10NS 300P | 10SP 10NS 300P
$16 2015 $3.58 S1.44 S1.23 | $5.85 S$3.41 S$1.23 | $5.85 S3.41 S1.23 $9.23
2016| $5.21 S$5.12 S5.12 | $5.63 S$5.38 S5.12 | $5.63 S§5.38 S5.12 $8.40

F14 = 10-Minute Spin Component |

/| = 300P Price . )
§12 O+mm — 10NS Price & 10-Minute Non-Spin Comp onent
[]+[@8 +[@ = 10SP Price C330-Minute Component

$10 =R egulation

Ancillary Service Price ($ M\Wh)

$8 —_—— — o

$6 —

$4

$2

$0 K] ‘I ‘\ ‘HHHH ‘ ‘m‘u‘ \H
west Ny LI LF N[ |D||J||F|[pM|[A[IM || T/ |A]ls||O||IN||D
Capital Zn 2016
SENY —— —

ZX : NYISO, State of Market Report 2016, p.16 Average Fuel Price and Real-Time Energy Prices HZ!

NYISOo|4]+= NYCA(New York Central Area), NYC(New York City),
LI(Long Island), G-J Locality 47] A|9J¢] Capacity LocalityS 2-°JsFal o™
7t Ao ook Fael el &) AHHL 201620179 Ao
F7HAe G Locdlitydld= Addi®] 397t Asstled, NYCAdM+=
5%, NYCOA= 26%, LIGIAE 31%7F skl dct )

NYISOE @ #&Ae] MEE 4 9 FH, @ APE IR A
Aol mujdEAge] 9, @ nd AAES LA 4] AL, @ 4

AAAAL, ARt Bl FARAE Sl AgAlS el ek AEe AEE AE

371 1% mAe 2AE Sls) eska Qe

3) NYISO, State of Market Report 2016, pp.53~57, Capacity Market Results and Design 2 2F
4) NYISO, 2014 Annual Report, NYISO Mission, p.27
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* NYISO, Power Trend 2017, p.14 Electrical Peak Demand Trends in New York States Actural & Forecast @ 2000-2027
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NYISOA 201735 E 20273 714 A48 F718L 0.07%= o=
SHAAL oA E&st Z2ad FARe] BY T FFeRE 20006t =
Hholl ell&3 0.83%2] 3]0l ]3] 0.73%7F Holxl Fx]ojrt,

20006 o]F F& F oie= WX H FF AR S] 11,733MWE F
7t2 dstlom, ke Anlgae w89 AR AYRe] 30%E Wy
oty NYISO Z=wjAlRe 2| QF(LBMP: Locational based Market Pricing)
I A G FGHIES st glo], AYFart =2 AYd HHdAE
dshs Flo] frelelr] witel, F7ha 21dE 80% o] wrIEe]

o Hel FHAGel| AT YA At Ed

)
fs
ko

i
=

v T =
= Upstate |90l =F3bel Au)E Ajdai] 371 aeom»} HERA
oJolu} ARA| o] Fausl AN g ele] A FFeirio] WA
SwA W7o Bed S4o] WAE Folth e ey Az 2}
) wbgan) g SRIY 4 9l

8 7 200043 Ol M AME 2N AH|
D TOTAL
NAMEPLATE
CAPACITY ADDED
SINCE 2000:
11,733 MW
117 459 3,055
B E F
211 862
A B c
912 DOWNSTATE
G
74
0 H
l —a
3,058 —= = 1,401
J K

ZX : NYISO, Power Trend 2017, p.16 New Generation New York State : 2000-2017
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2017 oEF HUHH oS 33,178MW, NYISO Aoy dhdadn]
THTEL 40,79MW o, ou]g FHke 5972MWoltt, HHE oSx]2}
vl FRTS T 39,150MW FEOZ oJEH FFdE & EA7}
Ao dpgddt, oAg8d HQHdE Fave 71 AdEd wEl 29,980MwW oA
35 478MW 7}A| 2 o &3kal Qi)

o
gl

J8 8 20178 GEE o542 % oHH +&

as _ Import Capability 1,972 MW
40 Demand Response Capacity 5,972 MW

MW (in thousands)

30 ’
25
20 Load Forecast
15 33,178 MW
10

5

0]

Available Resources Required Resources

£X : NYISO, Power Trend 2017, p.24 Statewide Resource Availability : Summer 2017

20004t ZHFQl 2000W@HE 2008W@7FA] NYISO A o] Fo571&S 4
3] =& Folflth o]F HYE T ket A AdEo] EuEa, vt
A AFEY AURALHESE F7FF AUA| thaH] Ao A, RJIFS
7H B 59 olfE H E dzk NYISO A9 oUA|AH] SIS
201439 0.16%, 201592 0%, 20163L -0.16%E Ho|w 7o Hekst
TFee AL QU

2015 NYISOS] AYTAe H7kx 20,6900MW(51.4%), AR 5,398MW
(13.4%), 8 4,712MW(11,7%), A6 3 484MW(8.7%), ATEF 2, 130MW/(5.3%),
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& 1,406MW(3.5%) SO

A=l ik

AA o] oF51%

Sl S W

A7k BH7] vlFo] =2 ASblA, 2010d=dleE HAA7ks 7H4o] vhe
FEE fA EAY MR ve 52 AT F A
H 3 NYISOS| UdHE HH|EZF (H2 : MW (%))
2015 2014 2013
AUNE  guiger| wie | deiee | 6E A 9s
Coal 0] 0.0% 0] 0.0% 0] 0.0%
Hydroelectric 3,696 | 33.6% 3,680 [33.5% | 3,357 | 31.3%
Natural gas 4,650 | 42.3% 4,320 139.3% | 4,385 | 40.8%
. Nuclear 0] 0.0% 0] 0.0% 0] 0.0%
Electric Other 0] 0.0% 0] 0.0% 0| 0.0%
Utilities Petroleum 1,238 | 11.3% | 1,528 |13.9% | 1,539 | 14.3%
Pumped storage 1,406 | 12.8% 1,406 [12.8% | 1,400 | 13.0%
Wood 0] 0.0% 55 | 0.5% 55| 0.5%
Total 10,736 10,989 10,736
Coal 2,130 | 7.3% 2,499 | 85% | 2,507 | 97%
Hydroelectric 1,016 3.5% 1,033 3.5% 975 3.3%
Natural gas 16,046 | 54.8% 15,737 |53.5% | 14,547 | 49.4%
Nuclear 5,398 | 18.4% 5,432 [18.5% | 5,421 | 182%
Other 20| 0.1% 20 | 0.1% 20 | 0.1%
IPP & Other biomass 378 1.3% 379 1.3% 376 1.3%
o 5 Other gas 0 0.0% 0] 0.0% 0 0.0%
Petroleum 2,247 | 7.7% 2,416 | 8.2% | 3,449 | 127%
Solar 81| 0.3% 52 | 0.2% 46 | 0.1%
Wind 1,747 | 6.0% 1,747 | 5.9% | 1,731 | 49%
Wood 197 | 0.7% 101 | 0.3% 109 | 0.3%
Total 29,259 29416 29,182
Coal 2,130 | 5.3% 2,499 | 6.2% | 2,507 | 6.3%
Hydroelectric 4,712 | 11.7% 4,713 [11.7% | 4,332 ] 10.9%
Natural gas 20,696 | 51.4% | 20,057 |49.6% | 18,932 | 47.4%
Nuclear 5,398 | 13.4% 5432 [13.4% | 5,421 | 13.6%
Other 20 | 0.0% 20 | 0.0% 20 | 0.1%
Total Other biomass 378 | 0.9% 379 | 0.9% 376 | 0.9%
Electric Other gas 0 0.0% 0 0.0% 0 0.0%
Industry Petroleum 3,484 | 8.7% 3,944 | 9.8% | 4,988 | 12.5%
Pumped storage 1,406 3.5% 1,406 3.5% 1,400 3.5%
Solar 81| 0.2% 52 | 0.1% 46 | 0.1%
wind 1,747 | 4.3% 1,747 | 43% | 1,731 | 4.3%
Wood 197 | 0.5% 156 | 0.4% 164 | 0.4%
Total 40,249 40,404 39,918

EX : http://www.eia.gov/electricity/state/newyork/ Electric power industry capability by primary energy source
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NYISO A YF-A]of| 4]

38 2.9%E Holal qh.

4 gl g Hlgol 20

57 BZol} dmrtFol
—_L
=}

& % lrke Aol

*‘O

it

7
o
o

S0 AL Gasel Ol F
1

747

A5g Mg

7102 18,520MW 48%% AHAISH= Alo|T,

= 7Bfol= Aol

DRI

Ao

o 136,628GWhE 20141d9] 137,122GWhel] 1|3}
i R Kikirdeady

202 42 18.8%,
=
2

Q= i,

. 2015 2014 2013
TF Cgawown | ate | wesGwn | 958 | waRcwh | 24

A A7 2~ 56,923 41.1% 54,380 | 39.7% 54,354 39.9%
x4 44,603 32.2% 43,039 | 31.4% 44,756 32.9%
9 26,015 18.8% 26,087 | 19.0% 24,973 18.3%
94 3,977 2.9% 3,968 2.9% 3,539 2.6%
At 2,380 1.7% 4,592 3.3% 697 3.5%
A 1,892 1.4% 2,136 1.6% 1,007 0.7%
Biomass 1,625 1.2% 1,669 1.2% 1,674 1.2%
7€k 919 0.7% 933 0.7% 884 0.6%
Wood 616 0.4% 739 0.5% 608 0.4%
e kg 101 0.1% 71 0.1% 67 0.0%
ok -423 -0.3% -491 -0.4% -443 -0.3%

A 138,628 137,122 136,117

£X : http://www.eia.gov/electricity/state/newyork/ Bledtric power industry generation by primery energy source, 1990-2015
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20153 & A EES 148 914GWh=E 2014 BT} 2.07% =7}8F9loH,
% IAE F FPEol 77,0066Wh(51.7%), F88o] 51,013GWh(34.2%),
J-go] 18,079GWh(12.1%), F%-89o] 2816GWh(1.9%)E =}A5kaL Ut}
a7ty FeEs AEE A 7HFo] 7P B o, Avirbg

£ 2015W %] 15.288/MWhZ 20144 KU} e =9 wgr}

2
2
ot
Ml

NYISO Aoizaizs o Aozt &gt

T+ X 2015 2014 2013

N T 51,013 49 975 50,777
4 S 77,006 76,541 76,342
A& AFele 18,079 18,003 17911

== - ‘ 7 Qs ‘
(GWh) BN 2781(? 2,853 2,864
Al 148,914 147,372 147,895
9 =g 18.54 20.07 18.79
) ] 15.31 16.12 15.35
A8 6.31 6.58 6.58
7t 4 xg 12,95 13.82 13.65

=

£X : EIA, State Electricity Profiles 2015, Retail sales, revenue and average retail price by sector

4.284/MWhE 7]23te] NYISO %A}

3
7P B 7S V1S3SIsE, FE ol Ak THAo] w2 A%

o TOEEHAE 71 (22 0 $/MWh)

§)
Hi | 2016 | 2015 | 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2008
7424 | 3428 | 4409 | 69.30 | 59.13 | 45.28 56 59 | 48.63 | 95.31

ZX : NYISO Power Trend “Wholesale electricity price” HE% XI&

g

wul AR AekestAn Ads Beise] g, 20009
20169 744 ErAEAg 7HAS Aol shAelst JRUAS the 1Y

oA Sl 4 e
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OB 9 NYISO EOHESAIE J1H W MeITIA I F0|

$12
$80 $10
- s B
£ 360 B
° :
o =
2 $40 a
$4
$20
$2
$0 $0
2000 2002 2004 2006 2008 2010 2012 2014 2016

=== Average Annual
Electric Energy
Cost ($/MWh)

ZX : NYISO Power Trend 2017, p.31 Natural Gas Costs and Electric Energy Prices 2000-2016

2015\ AwprlAe FFEBE 18 S4cents/kWh, 438 15.31cents/kWh, AFJ-&-
6.31cents/kWh, %8 12.95cents/kWh o|n, BE HEoA 2014\dol H]3]

Se FES /1B

H 7 NYISO £29¢ 2A0§7tA (cents/kWh )
T o= 2015 2014 2013 2012 2011 2010 H
Zelg 18.54 20.07 18.79 17.62 18.26 18.74
AEE 15.31 16.12 15.35 15.06 15.81 16.31
AR 6.31 6.58 6.58 6.70 7.83 8.79
ES N2 12.95 13.82 13.65 14.20 13.45 13.74
g 7 15.28 16.25 15.44 15.15 15.89 16.41

ZEX : BEIA Blectric Power Annual 2013, p.28 Average Retail Price of Electricity to Utimate Customer by End-Use Sector

0159 5 IR 136028GWh o, PP B d¥F ARIAPL
103,946GWh(76,1%), Utility AFIAP} 34,682GWh(23,9%) 2 xFABFECH, 20141
He} F el mis) oF 1.1% S7kskeic.
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H 8 NYISO &x™Z AA (GWh, %)
201 2014 201
=4 upag 2 e ul Rk H-g ubAa : H]L
= = = = = =
Coal 0 0.0% |0 0.0% |15 0.0%
Hydroelectric 22,225 64.1% [21,428 62.9% (20,327 60.0%
Natural gas 12,062 34.8% (11,914 35.0% (13,310 39.3%
. Nuclear 0 0.0% |0 0.0% |0 0.0%
Electric
Other 0 0.0% |31 0.1% |7 0.0%
Utlities Petroleum  [817 2.4% |933 2.7% |470 1.4%
Pumped storage |-423 -1.2% |[-491 -1.4% |-443 -1.3%
Wood 0 0.0% |269 0.8% (175 0.5%
Total 34,682 100.0% |34,083 100.0% [33,860 100.0%
Coal 2,380 2.3% (4,592 4.5% [4,682 4.6%
Hydroelectric ~ [3,789 3.6% [4,659 4.5% (4,646 4.5%
Natural gas |44 ,861 43.2% 42,466 41.2% 41,045 40.1%
Nuclear 44 603 42.9% 143,039 41,8% (44,756 43.8%
Other 919 0.9% 902 0.9% |877 0.9%
IPP & Other biomass |1,625 1.6% |1,669 1.6% |1,674 1.6%
Q3 Other gas 0 0.0% |0 0.0% |0 0.0%
Petroleum 1,075 1.0% |[1,204 1.2% |537 0.5%
Solar 101 0.1% |71 0.1% |67 0.1%
Wind 3,977 3.8% |3,968 3.9% |3,539 3.5%
Wood 616 0.6% |470 0.5% |433 0.4%
Total 103,946 | 100.0% [103,039 | 100.0% [102,256 | 100.0%
Coal 2,380 1.7% 4,592 3.3% [4,697 3.5%
Hydroelectric 26,015 18.8% |26,087 19.0% (24,973 18.3%
Natural gas 56,923 41.1% [54,380 39.7% (54,354 39.9%
Nuclear 44,603 32.2% |43,039 31.4% |44,756 32.9%
Other 919 0.7% 1933 0.7% |884 0.6%
Total Other biomass 1,625 1.2% (1,669 1.2% (1,674 1.2%
Electric Other gas 0 0.0% |0 0.0% |0 0.0%
Industry Petroleum 1,892 1.4% (2,136 1.6% |1,007 0.7%
Pumped storage |-423 -0.3% |-491 -0.4% |-443 -0.3%
Solar 101 0.1% |71 0.1% |67 0.0%
Wind 3,977 2.9% 3,968 2.9% 3,539 2.0%
Wood 616 0.4% |739 0.5% |608 0.4%
Total 138,628 100.0% |137,122 100.0% (136,117 100.0%

=
=

_20_

i : EIA, State Electricity Profiles, Electric power industry generation by primary energy source, 1990-2015



4. AA 4 1A

nj=e] dEatgde oMBAR 7)7¢l FERC(SH) oluA] A3 HA1S
ol FdHrt. 2003 FrAY tgd o] AR Aled B AEE AskE
§ 21 %¥ EROE NERC7} AAEWHA] NERCZ} B9 A AZEE #4]
sl7] 913k 7152 'ekaL e, s/l A AT #d A A= &
A5 Gl ot AEwrTehs HER ST T AR w ot
Al glem, AGAEE 79 Bl F 3oLl e Sl
ISO 9 RTOOA AHAPE Bl Ale-2 dF-E Tkl 3l
AZe FFsHs Sole  Uliy(FJARIAL, x47]/\}?31} A8 3]Ahet
Non-utility(H]&-2JAFd2E, HIAREZH7E dvt Utlitys BE 53 o8 213
Aol v, 4 el Fofel= Wiz &f A FETEE orlet
™, Non-utility™= Aprlo] AREE EX o7 W= Udlityl} th2 AFgxloA] A
HE & 5o 7YE o= AARRE EeEt o] 22 7] & A =
= 7HAAL i
1999 NYISO®] &R F 7879 A4t FxolHe] PHun 7|&
7| A 9 A Electric  Utilities)9]  Bl]&©] 1995 85.8%°ll4 20151l
27.3%=2 o€ WhH, PP 3 AWFEAALGALS] &L 14.2%CA] 72. 7%=
A ol

J

A
e o

FzA old 7|& Utlities AFgARE AT Fuf AS 7 =HF
B2 o2 ZZA9) I An2E AFedoy, F2lH o]F dhhyEe

RIZRAMGARLR o|g=Slon, A dxE & Bl ol Ay}, E=28o

AP NS B SAIIAPE HER WA e AT

Utilities A=A} £ - vl A4S 3= Transmission  Owners®} Local
O

Eane
Distribution Company &%t Gt e EAA oA Transmission
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Usage Charge®} TCC e, FHjgol thslo] Az} Ikl gk Afn|
2 QH(Tarif) 02 W8-S 3|3t
20179 7879 A2 mrdEaPdella A RErtA] BATER
ZHAPE UA] FFAke] Bkt Mu|aE Y £ S
W F - o] 24 Rl AlEstd g ARAA AAR 9= T
AR &% Utlities AFGAR=E 78] 2R27% H-m)eh F
< ARkl =rdgAPel dAwisiAy HE: AnRkelAl v (Local
Distribution Company ¢¥h¥} g st ok Ul A A=€AE &9
2 EufAEARE 2od vodE] 713l NYISOZF 2L glow, Fuf Z7|Akdel
< FAF QlaL, o] A AR Al FEF AE
SRC(New York State Reliability Council)2} AH]2 A K9}
a5 A #diE FEF FeAHE 9193 NYS PSC(New York

k1
Ho
(o,
o
r o

State Public Service Commission)ol|X] TFAIFF-E S35t o).

NY F9] degikdol #AE AlGRR= SHARIAHNew York Transmission
Owners :  CH Energy Group, Consolidated Edison, Long Island Power Authority,
New York Power Authority, National Grid, New York State Electric &Gas
Corporation, Orange & Rockland, Rochester Gas &Electric Corporation), Local
Distribution Company (LDC)9} ¥FAMIAK Utilitiese} TPP), F8}s5AFIAK Utilities,
ESCO), Aggregator Boi= Ul Customers 9} ZFAH]|AI] End Users7} At}

WA BRe 71Ee] FAY|AFG A Electricity Utilities : 7], 7},
S5 A3 5 FBAE FHIE ADSh SPLAAIAPP, Independent
Power Producers)’} Jom FZ7|H o]d FJA7AGAR= A - 4 - i -
o] mE AV FEE FF 98kl Aoy B T2 ofF
olE AGAE e TRVIE PPARIAMIAl wizh shod 2015W I
oF 72.7%(F-Z70E ©]HQl 19952 14.29%)% 1PP7F IHEch AR A
Arret e Aok ofsf LSEOlA 23 dAwfstr vt NYISO AP (AEARE
2 s APl dzkste] At
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HF 2R A28 st AiAES FoleEAFYAHLSE ¢ Load
Serving Entities) A 33AFGAF Utilitiese} ol A4 H]22F]AHESCO : Energy
Service Company)7} 3]

o EAIANLSE) = @ 2 rdztel 24w Aok ofste] Abde] o4

A 743 713 Aste] 22 (A9 F45%d) AU, @ NYISO
of sk APFelM FEAANA THE A HHFRE Skl asgh
Fe THEB1% A & dew, @ Ak shEA APellA gt
Xdﬂi’%k | AXZE AEgad FE8HA X B¢ NYISO AARE Aol
T(G% mThE 5 gl

Aggregator(MF ©9L} A Hg], AqfE A8} IFS T9E sl A
AP e, B || ARl FjAkeL fFEdk P
of eIl Fpofete] Anat d S RRshk= dF BEA 98
Y Uit E Customers= HHAEFQ 7|7k 2AHA] 20| HEES 7FE3ke] 9
YA| v]E-S A7 4 Q= Demand Response Z213of Zoldt 4= Q131
A avtE BA7IE A Y s ek AEAE F3kE ATIE
71%S st HEAH|ARI End Userse A oA] Hgst Ag7pA7 AJujx

= AFsh= AFARK7IE Utlities B ESCO)E A--2) A}l

Lkﬂ

2
a8 J
i
A
X0

4.2 M7 |2
NYISO9} #HE A7 I Ao 758 e FArIHe
2 FERC7} 921, NERCE T&Ho| ¢l #Aptd 7#ozm 29xr)
7} 20061 7€ ERO 98-S ©3dshs 7|BoR FAEHEA 758 Qe 7)1
o2 Attt NERCE  ZF A
=4, NYISO&= NPCCe| #& A
F AR Fsh= 7IFE NY FEFY] AlRe $US(NYSRC -

2
2
%0
)



New York State Reliability Council)2} F3FAH]2LAS(NYS PSC : New
York State Public Service Commission)”7} It} L ¥ro] USEPA(United State
Environmental Protection Agency : W] AR S0 o3 3HHA|S HEaL
Ak NYISOoF #HHH AT RS vt 2o] yEkd 4 it

a7 10 0IR9 MY FH X (FS)

FERC(232} of| LA X| 74| £/ & =])

ERO(S0| M= A=2[=7]7), NERC

v

RE(X|e} &l2[=7|7), NPCC

V PSC (F S3MH|AR|RF]),
NY$PC
ISO / RTO (NYISO) <
I
a1 | =] P
X ™ ™ af
A} A} Al At ol
4| 4 & &
X} X} X} X} At

4.2.1 NERC (57413 =93]

NERC(North American Electric Reliability Council: E1|A1Z|=¢¥L3])=
19680 AHEoH, Brle] HEAE Azl it BAds 532 8
Ak FERCoR= ] A8Ake] 2F Fof ARdAke] s Horjor -4
of sttt =y 2000 7€ I AH7F FERCOM WA A e
ERO(Electric Reliability Organization : AZHAZ]E=7]7) &g Holgo =z
NERCE A% &4 (Reliability Standards for the Bulk Electric Systems of

North America, A2% 7l 2 ZFS AAsL AlF - F -3 2 FF

_24_



1093F A, a g diSste] Aol A4 A7t ol d89AE A, A=t
GA FTAA 25 - FE L AAF o dsfA AFg
o2 AErAEA =Tt NERC AFsle]l NPCC, WECC, Texas REE 5¢] A

g 718Es Al o

12

d8 11 SF0IXY NERC &tsh X[ ME=7|+

=X : http://www.nerc.com/AboutNERC/keyplayers/Pages/default.aspx

4.2.2 NPCC (5&% AdA==7]7)

NPCC(Northeast Power Coordinating Council: E-53dA&x%
NERC®] A9 AZw=r|7= Br] & 559 w4, 7d=d= A9&
FotaL ek P ARt AAE AEAFS] AEEe} 2E&S FXI8]
3 F4d HgerlEeR 19659 1149 9d HEH A 5l 1966 1
of AH=EATE o]F 7+ AHolx IAHE v 7HEH dFSt] NERC
et dAol olzx gtk 20179 Al 36.86W2] FTEZ} A 2|50

15.147million =e]e] o2ke odal 9lt}s)

do
o,
b
rlr

i
E 4 o fo o

)

_25_



4.2.3 NYSRC (&3 AlF % $1¥3)

NYSRC(New York State Reliability Council) : 1998%d FERC %912 53}
7 ase] AYUATEAL G 1999d0] £HE AZE NYSRC Fh
T AFE $Y38/'= Delaware Codeol] w2 F3HFANLLC) FEZE 78+
AEA %ol th3}e] New York Independent System Operator ("NYISO")9} <=
AArdal, AgAY Felxp 257t wEtokd A2 g # (Reliability Rules)S
M- -7 = B8l ST AEAE AR fA9E A7lsE ARl
Fd e Ad FAR VTR vy 59 Tdeld. 8 e REe

T R, T 5 BF, W8T 1F ANEF 24 Bo® Npocsh
NYISOSh 19§ 2 sol FaFU AHAF 2 AgFelRel tia Al
P2 Saska girk NYSRCE oAb BHGRET $AMA 61, mrjden
W, P R Al HELD, PR 87 ONE 19, WS A% 99w
B 1, Al FelalA ke Tz AEv} 4o H oljs Fejz £
). olitE] FAFHe gol FEAEG N ¢ H, A, J1EEed)

%)
7} 718 Y5E e 2ol dEHd dFE Tkl v

4.2.4 NYS PSC (7w&F TFAv 2= $143)
NYS PSC(New York State Public Service Commission) : &3 &
Hls flelEE FRE AR ATeA W), ks, A B4, SR s B

of et 7 & A FE v BHeE ffgh by Adstar A 7t

X

J

A B, FEeRe] $9l, a5tAl 5 FEAHIE ARl tigk Al |l
S Wil vk EEE o5 M| Fof AR QIs7E B Aul Rl - el
AFE HFSRL 2lon, Zh MEl= e Sl A Alg AAdE =
A SR, 2R AR AE, AAH Ae STehal Sl 23hd a8
Aol 8-& =ret

5) NERC, Analysis of 2017 Total ERO Enterprise Budget
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4.2.5 USEPA (v] 4R35 3)

USEPA(United State Environmental Protection Agency) : 1970799 A

Yatel 9148 Dol BHE £ % BAREZE viFvle] nrh ARSI o
Agk 30 A & F J=F wEile] 4T SEEA dFE Ay
ATk A= oF 1591309 9] T AU SRl FAste SATA B Y
WAL 8 =7} J1E A, BERE FAR A9E A, #3892 09
WA e Z2 a5} o|Adel 2ol A7 - Al Bl 1S 5o ¢
= 4383t} (4] : EPA's Budget and Spending, Planning Budget Results)

4.3 715 F2 AIFE #E

4.3.1 F8 Electricity Utilities At9AF 93}

Central Hudson Gas &Electric Corp., Consolidated Edison Company of
New York, Inc,, City of Jamestown Board of Public Utilities, New York State
Electric &Gas Corp,, National Grid % 487 A7} Zrofstar ¢ict.0)

National Gride= V= - %=1 5 Y=4 YA F75A} v]=o|4] National
Gride "= B%5XE X 9¢] Massachusetts, Rhode Island, New York *]o]]
H mAelA 7aFE, Al 9 ARe TRIC. 949, S, g 0 #
9 5 AAdelIAeRRE 356w AAE AL e, 1% Long
Island R ol|A] 50714e] Hetsle] WALE FstaL )o ™, Massachusetts

Al ellA BFBEAE Sl 4.0Mwel AEs kst gtk

o,

6) AF : www.ny.gov AF|Eo|A] ‘Electric Utilities Listing © 2 7344,
http://www3.dps.ny. gov/W/PSCWeb. nsf/All/03627EFC626529EE85257687006F39CD
7) A& : National Grid Annual Report and Accounts 2013/2014, p.16~17
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4.3.2 F8 WAAYA |3}
NYISO A|¥e] Sl AujgsFe] & 10t TALE o 2
2,860MW ] Niagara F22dA7) 71 2

&
+ Ravenswood EIMFAAT} 2 464AMWE F HAIZ & An|82-2 HR{sla

ATt

H 9 20160 UH™MEZ 7|& 1004 L™~
A oA HEAB|AL Z8FHMW)
Moses Niagara (Fleet) = New York Power Authority 2,860
Ravenswood 7t~ | TC Ravenswood, LLC 2,464
Indian Point | X2} | Entergy Nuclear Power Marketing LLC 2,150
Nine Mile Point | ®X}2] | Nine Mile Point Nuclear Station, LLC 1,961.8
Northport MF Long Island Power Authority 1,548
Athens 7t~ | Athens Generating Company LP 1,323
Independence 7t~ | Dynegy Marketing and Trade, LLC 1,254
Bowline 7tA | GenOn Energy Management, LLC 1,242
Roseton 7t~ | Consolidated Edison Energy, Inc 1,242
Gilboa 2= | New York Power Authority Blenheim 1,160

EX : NYISO, 2017 Load & Capacity Data “Gold Book”, pp.37~56

# 10 20154 2o el J|1&E

AR KLl FHE | AEE | g | FF il
Consolidated Edison Co-NY Inc w7k 10,534 9,585 86 2 20,207
New York Power Authority Tz 0 8,025 7,808 2,745 18,578
Long Island Power Authority > 9,611 8,221 0 319 18,151
Direct Energy Business ZenfeiAlE 0 9,826 4,491 0 14,317
Niagara Mohawk Power Corp. w7k 9,158 2,945 933 6 13,042
g A 29,303 | 38,603 | 13,318 | 3,072 | 84,296

£X : www.eia.gov , State Electricity Profiles(New York) hittp:/www.eia.gov/electricity/state/newyork/index.cfm

ZEX : US. Energy Information Administration, Form EIA-861, "Annual Electric Power Industry Report.”

4.3.3 ESCO(Energy Service Company) AFGAl 33}
FAL ouA] Mu)2 ARIF H|FAE UAMH|A Ao g RS
Zh B AR AR thEle] NY PSCollA] oA Au|2=SAE AH|z7}
A ¢ QesE HJHE AT
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A O] AlZ%x
T QI EER T

1. AGA% 8"

NYISO= New York F¢| Z=rdgAaPdg 93t NYISO= AvAld
dofabA] e glow, A7 ESCO AFEAE NYISO Erfd A
ol Ha MW ol de] A Tiete] HF oAbl I =l
AHAE 7H4L A8 B8 deasnl(Ed+aehos 4% LBMP
(Locational Based Marginal Price), MW & ©d 2702 H $ 4 FAM]|
(NTAC), TAIRH102~30) dvlE fAmlSs AARE Fub¢ 24 HE
(Reserve & Regulation), MW & T Q5?1 NYISO % B]-&, APde4
olaigt 2l Foll thek Uplift 85, MVAr & ©dgwo2 Fiue Al
H| & H]87]|Fo g AFEE Black-Start H]& 5032 A=)},

NYISO AP7HAS a553% 85 4z ofs) @ ik 714 Al
(Uniform Clearing Price Auction)®2]0 2 At NY FoA 9= A
AP oldAl A, AeRd BERAME A, A, AFE Al
(Financial Hedging Market), =Q%Hs A]Fo] 3= Q). oyx] Al
AA A 98wzt s AHAES B8l AdE =W, YA 2%= A
ARE AEAEE B8 AR ol Foixitt R Aol AREE 98% F
oAX 50%= FEASE FaARE B Ak AFE S el

AB-$9 HFEAMH|2 A (Ancillary Service Market)& Z} Xz tf=
A ALE= oMY 7Es F5sh] Sl HAHEoR duEs gHs]

Qe =star glo, duy At Fubge 24 Aol 9l

i

8) NYISO, Understanding the Market
(http://www.nyiso.com/public/about_nyiso/understanding the_markets/index.jsp)
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7] ASFeE A7 Ss)
ol #s NYISOoN= &FA =S &3
of IRt HiHE WAlE
Response)= Aol st 4= Qlw==

AT AP f58e ST AP 2E48e =ol7] 98 T8
APgolet, FR4 Ak Ak} 7P AR FAEM, TCCE HEdd +8
Ato] 2|97t LBMP 2}l-& AlFetAY Algis ARG o 2, Virtual Market2

=]
A HEADE AAB] S8 eFsk, A1

0
fu
a
oo
o
fd
20,
£ o

2. o] A%

2.1 SIE&XA|ZH(DAM: Day Ahead Market)

SFEAASS X3 e o wAsh, wd,) 8 59 &,
2]FAIK(External Contracts) 5= &3l 7HES AAS NYISO+= w2 AlFH
Jzholl AN wEFY 1170 797 vl 7he] JIFAQASO-NE, PIM, 4],
2Etg| @) dis] ARPER SFAAY 7HES AR shEAAE 71
of 53 WS = T v AA QI AR o RS A 7] )
ol AATAIEDE QPHQI 7HAS whEoldit), elete] SREHAES A
Foztz stodm AAIAPEY] Y8S SR (hedge)d F+ AEE ZofFT

TETY FHAlUAEE-2 NYISOZL 8 dUAE F5st7] s A&
gfjof sh= 7]EH][goltt, o] 7]EH|-E-2 NYISOoA| At 7]& EAidola A4
e, Zeolgta BEle olfe &4, &4, Wakagjl, dAdEa]l 59 714
| g k2] ol AltEE e ol7] wlitelth NYISOE 7| EAo=

E-529] Marcyoll & 345kV Marcy W49 BAS €sta Qiok

! 7

o
jinss
N

o

O

2

=

_30_



a8 12

NYISO HHAE Heff =

Day-Ahead Bids
Schedules and
Load Forecasls — i Forecasts
Transaction BID/POST
Schedules > System
Energy Bids —
v
Security
Constrainad
+ + + Unit Commitment
{sCuC)
il LSE GENCO
Exchange
Posting of Committed
Direct 1S0 Customers Day-Ahead e  Day-Ahead
Schedules Schedule
4
Real-Time Real-Tima
LSE GENCO Bids and Commitment
Proposed Transactions (RTC)
Base Points
o Generators
Posting Updated far q
Real-Time Schedules
Real-Tima
Sattement Statemants D{;ﬁ%ﬁh
ol paricipantz Committed Day -Ahead
Schedules plus

LBMP's Base Points  Accepled Real -Time

Pasting of and Telemetry Schadules
LBMP Results <
Billing -
and =
Accaunting
4

=
=

A : NYISO Day-Ahead Scheduling Manual (M11), p.2-3 NYISO Bid-to-Bill Process (2017

- 31

. 6.29)




718 Edsfof sfaL, ”LX%V] Sk ol led oRe

o
AN A= A}%Ok st} whE mldg TR PgdeSe ok

2.2 1A|ZHHA|ZH(HAM: Hour Ahead Market)

IAREAAGL BRAAPE o] F9] W Algel digh =4S "@dsich 1
AN dEA ol BEle, sHRAAISelA AgE ouR A
of WEell gt AAIRE FHTe zpelo] 3] d¥HS wEthE ouE 7HA
I 9ok A AARE 758 Aol dFS wizdsla, AARE 45877}
2| A= FAF}

olgfgt AL IFHAFLZRE ] duUx| WHES UFER, AFIH
A A QeAME HE-S ABSAY A EE A
oltt, AHFFAR= WAL AR FHE A AN 2AE
oM o B NUAE FUE ARTM ( DAM)O| FFA Gl &L 3}
Yol Hoh, vk wHARIAL AAZhe] FAE ARG SEHAAE 2
oM o He duAE FYE HRIM ) DAM) AFFFAE dIAF

i Iy

F ol AdAIAN SFEAAGANA B AUAMWIS A 7] A
R MERLE/MY, AUAFAELED FE W Ao AT o SR
e 7t AYFRA 2 WA el s FRGAoR AN

2yt

fl
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AR 7HAE NYISOZE ABE WA W oA AR Y] 24
sho] R 5% o= ANED, e 17) AT ) Alel o

8 13 NYISOS| MHHHAY EE

0000
D1
0500 «—— Day-Ahead Market Closes
0800 <+—— NY S Load Forecast Posted
1100 «—— Day-Ahead Schedules Posted
1400 4—— CLR Derate and NOX Operation Requed
1600 ~ Day-Ahead Interchange Transactions Chec k-Out
2200 «+—— MNERC E-Tags Required
0ooo
D
75 min
= H-2 <«— ReakTime Market Closes
I H-1 +— Digpatch Hour Interchange Schedules Pogted
+ )
45 min, T
7-Day
D-1= Day-Ahead Forecast
oooo Dol D = Dispatch Day Period
H-1= Hour-Ahead
D+2 H = Dispatch Hour
D+3
D+4
D+5
D+6 !

Z* : NYISO Day-Ahead Scheduling Manual (M11), p.2-4 NYISO Bid-to-Bill Process (2017. 6.29)
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SCDE 7P AAAew auAe] AAt 27 AT Al ol
8 2ug culde naely) o Wag duAs AAHow ek @
A wele 285 98l SR 1A A e A

3. BEA <k (BC: Bilateral Contracts)
sofREAAe] R Ads ettt Fuljzp Alole] ARAICRS B3
o]FozIt}t, o]AL HAE 714 ofgor EH7IE Fetel| sl o]de] AAt

=5 Ahavhs Aloks w4 NYISOS] =AM = HAl dE

J3 14 FSFO MAAANE SR A2 v

Zx : NYISO
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4. %A A (Capacity Market)

NYISO= 471481 HeEsad st i3k saatde] 7H8 +
A glgk ATt glow olF 8 &S ATt AviArdARel
ShAIH V\/\}‘ﬁx}(LSE)L ofFahgo] FolA|aL, AP Aupdel ok A4t
WS ARt &5 saket TiRRE AL o] X

SAAE Aoko] WAHE= AGER HA Fad §5Fo| 2
Ha= A8ee7F d3E New York City9?} Long Island A9, I8]al 785
7IA o2 AEgtt, NYSRCOA AARE oug 559 22w 7]Fd gt
= Al HiFe] e TS FHEP] S8 BiAAAKISEE 4w
|FS EFUFE APl Foete] ey &5 SEAEEANIA, SCR 5
Ao Aokl S8 2EETh 20159 SERE 2017'd 49 7HA] New
York City #|je] vl 7142 ths Z9ld)

oxl
)
=
N
18

Price ($/kw-mth)

$6
4
I I I )
Illlll -I.II- 0
, " - —ZInternal Capacity
il [ UnOffered/Unsold
- B & -8 -l— ——)Exported
i - —=Extemmal Capacity
ﬁ Emm SCRs

m Internal Capacity

- B8 - 7 y ) I Spot Price
=== Forecast Peak Load
—8— [CAP Requirement

M(J|J|A|[S|OIN|D|J|F|M|AM(J|J|(A|S|OIN|D|J|F|M|A
Summer 2015 Winter 2015-2016 Summer 2016 Winter 2016-2017

8
I
]
| —

.
4
i

2 g s
[Tl
]
T

Capacity (GW)

UCAP Requirement

ZX : NYISO, 2016 State of Market Report, p.A-165, “UCAP Sales and Prices in NYCA (2017. 5)
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gdg gk 32} FA|(Winter 2015/2016, Summer 2016, Winter 2016-2017
Capacity Period)2 il ¥ 9] Awi= Azfeict, Zufrd2 Capability
Period Auction, Monthly Auction, ICAP Spot Market Auction 5 37}A] HE|=

Adst, £08-S fEsb] sl FA FolhES st Fanks

5. EZA48] 2~ (AS: Ancillary Service)

HEAu|as dgaey, A9AE9] 38 g1, A7|Fd 3 3 A9
APgelxe] dge dHARE el FeHQl AH|Zolnt, NYISOOA &A
9 T BAM|ae 90, o3, A, AA7Ts sol Sick

=Gou g Aujae oA Kk vy Sdne] age] AHE|A]
T ISO7} #AIgle] e A=

1A AN ABReE AFs] 8 Bad deun e S

Ll
2
ol
i)
N
s
t
B[l
ol
ﬂ?
>
>
o}
14
o
o
;1:11(

oS
2
o

F7HR FEAEES AFToEN Hake AdstA] ik Eolo] Alatd] ti§
& F IeE F=v

Fott AH|AE AR FI54E OHZE SABIEE AA)ZHE whAds)
= Batel wbddEe] zpol2 A& o g goFe AL Wit A% Fus
walel] di-g3hy] flsl HAVIELe EES LAY JegEls 278 A H
=), o3 SZ4H WS 1509 AFL = J= AAVENA FiHE
o2 WS dFA "ot AHA Avlae AEAEY A B AlgE
71l gejd WMl AlFHYS FAE] S8 FEE ook s FadY
4 fgoug Fg Au|aE gt
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HA7E 7)Fste] R AYS FFE 7 Uk o3 s8e 2t
A71E0l sl 1SOE BAS d A4 doh. ths ™A BEAHE AR
AA7le AR, 20169 WEAE|E s120) 20159 Re 4% G2l
T18 16 Regulation MH|A T+
- Rei‘::':"(;;&;"“y Regulation Expenses ( Million$) $25
DA RT DA Cap. Movement RT Shortage Total $20

Charges Charges Rebates
2015 | §9.23 $8.96 $18.0 $5.3 -80.6 £22.7 515

2016 | $8.34 $8.51 $16.4 $5.6 $0.5 §21.4
. $10
°
$4 50

HRT Shortage Rebates @ Movement Charges BDA Capacity (‘hargcs
B Day-Ahead Price < Real-Time Price

$3
$2
| iiiiiiiiiiiiiiiiiiiii
$0

J\F\M\HM JJ AS o|x|n J
2015

Regulation Price (3/MWh)

Million §

|F M/ A M| J J\A\S\O\N\D
2016

EX : NYISO, 2016 State of Market Report, p.A-27 “Regulation Prices and Expenses”

743 AHE AYA|=ol= TCC(Transmission Congestion Contracts: <
AEzAAH7} gtk TCCE #gEe] Fullalel duzlrt £ Exoz olst
2 wE gue AT 5 WA ke zﬂwz Seetolt, TCC FofARe <)

Aol BAe ol 2rjskn SWU AT AlFel slEshs ToC oSS
Hjskel= Aotk AwjolA AA=E TCCE AAs= o A}
(Optimal Power Flow: OPF) Zg2713o] ARS8t}

o 0

i,



[e)

T

Million §

20161 TCC AfAtollAl AE=e B8 20157 A9 Hlsgh
Akt 9l AHE B Favt £ ASHde 7HH0] i o7
|

Al71ell= 7hA o] ozl

510

=510

$140 2015 2016
s120 ] |DAM Cong. Rcven.ues (1) §540 5438 || Lo Congestion Revenue
DAM Cong. Shortfalls (2) $37 $100
. B DAM Congestion Shortfall
$100 Payments to TCC Holders $577  $538
— (1)+2) B Balancing Congestion Shortfall
$80 Balancing Cong. Shortfalls $19 519
$60
540
- ﬂ H ﬂ H H Hﬂ H n
$0 l—- D T T— T T T T T T T D
-$20

2015

JFmamlalslals]o|n]|D

J[FiMmalm|ls]|s]a s/o/ND

2016

Million §

]

End
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M %529 Y 4z

L.

1. 3% 74

NYISO7} #&sle= 115kv oY FHd=2 Hol= 20149 7 F
11,085.9 m}dolt}, 115kv $AA27} 6153.1 vtdg AA|9] 550 A5t
AQom, 138kV7} 746.2RFUR 6.8%, 345kV7ZF 284597t 25.7%, S00kV7ZF
5.301, 150kve} 500kv7ZE 90mbUE 0.8%E FAIBFAL QIth9 20001 o]F
20159 74A] 71 A" AR 85 2315MwHR 10 7Y w2 A

o1 765kV FHMEE B3l F R QYL FEF Selom, FEF Y &

—

(2] : miles)

115kv 138kV 230kV 345kV 500KV | 765KV [ 15KV | kv | Al
s KBV | NS | VB (X' VR | AIE | 7B | 7k | DC | DC
60878 | 653 | 3734 | 3728 | 10703 | 202 | BH3 | 2406 | 53 | 149 | 24 | 66 | 11,0869
9% |06% | 34% | 34% | 97% [02%| 285% | 22% | 00% | 14% |02% |06% | 100.0%

ZEX : NYISO, 2015 Gold Book Load & Capacity Data, p.113, ‘Mileage of Existing Transmission Fagilities’

NYISO+= NERCS] AlZ|e7]Eel weh S-S 9gith. NERCAlel A
AE| =717l NPCCF New York State Reliability Council(NY SRC)S] TFA|IE Wkl
ATk 2003.8.14 PIEEF A HHAIL A MEE TEL ApRH R Fe)
= AFo|Q oy, Energy Policy Act of 20059 ]3] ERO(2006)AF4 2 & NERC
TAZE oFAREe]l Y AEAlEe ST AT wek 1170

zoneQ 2 WAl oflyA] 7hAL SRR AARE AP os ARt S

9) 2015 Gold Book Load & Capacity Data, p.113, 'Mileage of Existing Transmission Facilities'
10) Power Trends 2015 Right sizing the Grid, p.5, 'Power Trends 2015 - By the Numbers'
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5 g3 dg HE EAd wel 37 F9(New York City, Long Island,

New York State Wide)o. 2 Y5il Z} F+999¥ ICAP & &3}l Ut}

J8l 18 NYISOS| 11X EFMZ
NYISO Saunders, Chateauguay
" . Moads PGS oy
Transmission e = 3%
Piatebiagh ,
230 kV and Above R
SEntral East Pl L
2015 Interface . Ve Total East
s A Interface
Cawegn Adirondack! -
Complex Ch's;es Leke #

Mhile I
Semersel Sithe Ptk

I
! o
Oswegg, Scrba i —
!
fagara Sta. 80 1 ® Bear Syam|
. _ v Voinay Clay March P + H 2,
.l
Her
]

-~ 31 T New

Pannell Edic g AR
Robinson Re. Elbridge’
Stolle Re.
ayel

Oakdala

[—® Berkshire

S ~-PLEASANT VALLEY

Dunkirk

Hillside

Frost Bridge
¥ New Haven

E. Towanda

Legend:

Total East
785 Ry *—s Interface
500 kv s |  WHomer Wrp
City . wick = .
M45kY o = z

0kV o .

DC Cable # L] New Bridge

E. Garden Gity -
Sayreville. NJ —, Cable
ZX : NYISO, Clean Power Plan Assessment F|na| Report, 2016 12, p20
& FU IREEAAESE 1980 o]l HAHEHSIAL, FY FAME

o] 85%7F 1980\ o]l AME] =L 9lo] =Fstd FHNEE B
Aoz P3h= Aol Fask do] HIArh 7& F Hak 30% FE7t New
York City 2ol "l oA HF =8
oko] WAL o}, 9Tl AT =938} FHo] &F 301 B2k 4,700
o] M7l wAEofol & Aor W ot

A9y A IIAN Transmission  Owner)Eo] FHoJdle] STARS  (New

York State Transmission Assessment and Reliability Study) 7]& HHAIE
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S 2993tar gJrt. 2010 P E STARS 1TH] ZRAEQME A 9=
2 S LOLE <55 REA7)7] Sl F7E= d8sh 483

3Folom, 2012\ STARS 2¢HA] Z2AEQX &= =359 T2 wx| 2
A8 kAol Fro] wet FUHHoR S Es BAsk] A8l P A

AHolm Age ofe Felshair

2. A=

ICAP(Installed Capacity: “2H|-8&%)- AH]oH|gls FHslr] 93 &9
A shuE AviAdAblAl ARilo] EFEshe Aol HrjdHed dAgn
&9 oMES tgk e 89S ARkt Aok, AAIAA - Fakgt
(Gazs) e BEARS B FHES oRE Yass Aweld

NVISOS A% e 9 Bad Ardel 20g FI5] A6 Bl
ARl 1CAPE ABIES S 2leh. oleldt Ax o 2de 7} W)
iAol ol 4 T AT Reel dvelde Tde Flge i g
o AT, 7 BNAATL NSO ATHES el we gae
UCAP(Unforced Capacity) Z21380 2 AAEC} ICAPE € O A=

_—

2

L o, AvjAlgARE Fof vk 8RS wid I7kA| gEfof &
QS AA Hot,

AP 71EL 10de] g o] BAEE= e FESE LOLE 0.19/
dS A83kal 9Jo ™, IRM(Installed Reserve Margin) 24 7|5 Al o=
S SRS ARAES AATTAN 17 BAES 7l Fah i
S5 A= =hdsl(NY SROZF IRM= vl AAgshal glom, 20149 12€ 5
ol 2015/20169 A8-L 93 IRMES 17%=2 A3t HE RM 7)5

NYISOE A9 Q3 ICAP 5<% A3t} 12

11) STARS Technical Working Group, STARS Phase II Study Report, 2012.4, p.2
12) NYISO, Locational Minimum Installed Capacity Requirements Report, 2015.1
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7| 9ot e

1. AR A 7|35 S

2015930 Fee Lk A g w94 AN 8 3 oA
g (New York State Energy Plan)oll wjebr] Alz|A R 21L& X|&EH o2
gl Ykar etk 2015 State Energy Planel] w2l 19901 thH] 203013 7}
A 2AZFA 40% A3k, 20309704 FERRIET S0%E A AUAE &
3l FEskH, ouAl a&s AEH R JiAs) vkl Qo

NYISO Aol F&Fs 71Xl U= oA 71A] S8 Al EE il o

S 9T Feshu e Ho} Bk

e e =
F48F
Clean Air Actel] <Js) . _
eyl 712 Rz RE o April 2015 €]
< o o 2 7)sell 719k fray
MATS or easts Al ilgxﬁL%l :@v 17t 201749 7] Hg | L000 MW
28715 R Ao A] HlE3} | National Ambient Air 2015432E]
= EslET} ZA2K8HE | Quality  Standardsol] Yl
s _ o | 20173 59 7k
CSAPR | o Witz A4t Tep EoAe a5 X? %z 59 7HA] 27,600 MW
A AHs 38 I 2AE] % B
201432] RGGI Cap 5 -
} Cap= 7HA3}7]
W] ofrksheka o2 CO2E 20204 | 5% 0 e
RAGL | wgotag AlRohe) |71 old 25 | D 93 20927600 MY
Z47H91 million tons) n=
7185 ERzle] coz -
Ty - CO2 HlEFS 2005 | ® Aol
| WEd Awe e vy | 002 EEE 00| ITE AR o000 Mw
A5 A4 = - ©
FAYET HEE 9 | FANET Tl satel &) a2ko)
BTA Clean Water Act® $I8t | & 98 38 44 ;g /ﬂ; ) ZHO7_]E 18,400 MW
¥4 FE A Z W7 AS T "
Utility Hdefuje] ke by /718kE | #6 oil 202083 HA
NC | ams g 34 vigAe) v A | #4 oil 2004 s | 250 MY
O MATS : Mer and Air Toxics Standards O CSAPR : Cross State Air Pollution Rule
cury
O RGAI : Regional Greenhouse Gas Initiative 0 CPP @ Clean Power Plan
0 BTA : Best Technology 0 NYC : RFO Phase Out
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NYISOo|X= o] 744 SqtA1eh AAA ouA] Hgrgdle we o
7HA AL FRE] Urkal vk, AR BEgdstE sk Aleid
< FsrRaL glon, dEHQl Aot A AUAAEE, HEE T

AR, AR, v AGeRmFE Y AY £ $)F FaRke FoAAE
o] TuAlFo] Hod 4 Y= A=ZA IS FHE

NYISOoA = 200678 Z&ukde] s HEA AFY(variable energy
resource) 2412l 5A4E QlAlstal AEHQ] Tl HEshd  #Anbd
(under-generation) M|9E|S Z-835}#] ko m 2008@HEHE= AL o
AL E o FYA 28AS FHAZIZ] fal =83t 2009d5H
Pd7lol sl BAEAS Alsshke T =8 Ve Stk olEe =
2005\ 48MW I FEPibd Au]8RR2 20176l 1,827MWE Sofkk
HubdaEe 20059 101GWhelld 2017\d 3,943GWh=E 71kt
FEFe wpAd RS 4" FEjel 871 Floll A X" (Behind the

JH=E 72 7 At 201610 5L 3EE NREL Sandia 74 X
Ao w2 F87F ol AAE g &Fo] wlm HAY 61%el] &
ghoha wRSklek NYISO] Ao m=w w85 ol oF 785Mwe] B¢
Fol Ax|=o] lom, 753MW7t wj Ml AAEIL, NYISO AlFels 3t
ofalx] &1 gtk HZolE Brookhaven =¥ At 32MW  FRQ
Grid-scale®] EjYd TAI7F Q9= ok 2017d 3€¥olls= 3570 HYF
ZZAES 3 88IMWe| &7Fo] FrhE Algoln, M| EeF2 7 SMWIA]
98MW TrEe|t}, 2017 ofFHFE NYISOolA = vjidwde] AAIE e g+
TE7F Tl AXE HFEdS T - Sttt ArRie R T FAIA
o 2-&st7] A2t

NYISOE #AARS 93] A (DERS A= &-83ta or, Ttk

i

_1
olN

off
L)
mE
2

oz

i JXE iy JIN'
ru

off

it

I ARE AEshr] f1g gt Xﬂ £ st k1)

_43_



a2l 9 AH|-Z2HMW) 2HM 2HGWh)

& g™ AMH| 38,576 (100%) 137,532 (100%)
2 2,578 136

Dual Fuel (Gas/Qil) 18,211 52,450
S 3788 7787

A Ef 1,017 1,493

FE PN 5,402 26,511

T 4315 24577

Qb= 1,406 464

== 1,446 3,943

7|EF AMIHA 413 1,361

ZX : NYISO Power trends 2016(AE[22H, 2017(&XM &)

20179 o534 VIR F 38,777MWe] Au|&F F 7EAT) 3,588MW, L
A 249MW, 7F2&L Y 18,520MW, Mgk 1,011IMW, ¢Ake 5375MW, AlA)
Ao 7, 7760MWE A8t Qlet AR FellA o] 1,407MW,
ZEbd 4251MW, ZEdbA 1740MW, e} AlAA whA o] 378MWE 2}
J3kaL lem, 20168 ] 165MW7F F7FeFSTt 14)

p
of

3}17dH &= (United State Environmental Protection Agency : USEPA)2] SOx,
NOx, CO2 Wl&% 1A Aol wa} NYISOo|A= 2000858 Zvld = A1 o
ADS Agate] o 2016d%d= 20000 thH] SAFEE(SOx)S 98% 7HA|
J

kst AR (NOx)-2 87%7F AFEQLaL, CO2v 43%7kA] Holxint,

/ = H Hl < H o =H2014 0
2015 2014 HAL HUE(%)
SO 22 29 -/ —24.1%
NOX 35 40 -5 —-12.5%
CO. 32,731 34,072 -1,341 -3.9%
Al 32,788 34,141 -1,353 —4.0%

ZX : EIA, New York Electricity Profile (http://www.eia.gov/electricity/annual/html/epa_09_05.html)

14) NYISO 2017 Load & Capacity Data “Gold Book”, p.29
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FaggAEE iﬂlx}i solF muldest ol ofF %2 wolt el

o MRS HAAR 2u|Eoe] Apale] AE k]

NYISO & o Feu A BFY REd wel Hores B
Bl ) skl Ab oFg Felel 2] Sesw xea
Emergency Demand Response Program, Special Case Resource program)©]
SIck, o] Zzade A % 4 R /el Aol ke ek
o= ApA Folshs Zzagolrt

i)
=
jon
¢}

J8 19 NYISO 20179 &= =t &35t Al DR

D SPECIAL CASE RESOURCES
(MW BY NYISO ZONE)
SUMMER 2017
PROJECTED CAPABILITY:
1,192 MW
UPSTATE
74 38 o1
B E F
302 117
A B C
54 DOWNSTATE
G
7
25 —Amt
I — =
372 —~ =—— 50
J K

ZX : NYISO, Power Trend 2017, p.20 Demand Response: Summer 2017 Capability
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201011 DR Z=27330f| 359379] 1170 Fofsllom, 1,266, 7MW 8
& G792 Jehyglen], o] = 20169 d=H Hd 92 3.9%0 3
o= Folth, 20179 oEE FHu| HSFA| Special Case Resourceo]]
1,192MW, Emergency DREZ I o= 75SMWE &E 31 Qo)

a9 Vi) AP 4885 2312 Day Ahead Demand Response
Program (DADRP)¥} Demand Side Ancilliary Service Program(DSASP)©] 1o,
DADRP= &FF7 oA APl 719} o] Bals A5aks dzsto] A
Ao r Agik= Za oot} wgl A FiRo] 8Pt s B
ArRE AP FeldEaEs ket R B Fue 24 A2
st AL 7PHo® AgHh=  Demand  Side  Ancillary  Service

2~ o) = o] 3}1\1:]._15)

Program(DSASP) & & 479 88 ¢

Lo

15) NYISO, Power Trend 2015, p.20
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2o o

1. Smart Grid

Sl 2ol 1T EE 7]y Bibakde] 4t Fol ti3str] figh
WNes AHASA A8 oesA A=E G55 FIATI7] S8 AvtEa
Yeg =4l HAoh

2010.69 FAfell ofshd oUAARE B Bl Z=go] "Hopd v =l
A7) AREARS] 88%+= smart device(FHTHA|, 2247 = A71EA] $E
AR &7 okar sklth. G FAle] Thse AHEAIY AntErY
HEe 2008 @A 87F2] 10%elA4 2009 17%2 S7FE At

TEF AU U] AHo|EGREF)dl AnfEIRES
B8] 9 AAAIE s fasidlal, ArtEaees s O 7]
ZHAE 852 Wear, A7ARl lold AEel 28 £L5 W, @ A9
ATEGA7E Aad] 9 ARE fGA detd 5 A ete] AEeet a4
Fd A1, @ A 2] el B AR g =us F
= 33t

2009 @] NYISO2} £AAIGA= DOEEZXFE Smart Grid Investment

Grant Z2713)| ulg} $37.4WMuke] 252 A Yutol Phasor Measurement

o

t

Network®} Capacitor XS A3ttt 2rlEag]|= AR Dynamic
Thermal Circuit Ratings A}$], Smart Energy Corridor(Long Island) A},
Smart Grid Demonstrating AFS QA 33352 U,

AEAE 2ufEag|E 7]&S H8Fol| Wt Energy Policy Act(2005)
o oJaf FERC7} AEAG AbolH b Al 37 5083 37 AR S
T3l NERCE F7IIUESE fla] Ao|HPHARERF S wHEo]

2008.19¥ 9l FERC %91 S3th.
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FAY At A AHAES pPMUSE 2 HAVes =91y

i | Alsds A8l = & A =3l
NYISO®l| 2013 MEA AAE FH4E DOEY AnjEdg|E Fx} Zg
HAE A& wol pMUS 22 HAT FXES 8T 7 A A=A
DOE®] 2=zl Aho= 2009 2007] m]vteld pMU )7} 2014\ o=
1,7007] oo 2 3 S7FsEStE. PMU HEHIE Ut ISOA Y3} A = o]
FRAY AeeY BIHE Hoh A etk & A =HAS 2014
NYISOolX 2l #AAElE 2dste] 2-JehA], PMU UEQAE T3 A
L A7t 7hssh e TSIk 2FskaL Qo wEFelM ArtEY

® Con Edison®] w7 ddjis}

® Con Edison®] AvtETZE Sl Heto] Fote e84 SH Wt
o 8700 PMU Y EHZ T2

oNYPAY FlEEANRY] ALY 24 2 PrhAlzu w9

O NYISO Alqt #ANE -5

® NYSEG Advanced Compressed Air Energy Storage Plant

® AES Energy Storage®] ESS A= 2 £

2. FIAA A=

2010.1¢¥ NYISO= 13 A9 AgA-edAet A AgAd €4
A Tk FAAHH G s 3 dHAE B8 T MR o
A7HS 98 F9A Broader Regional Market' #|%=Z FERCO]| <9l {3}
3L, FERCE 2010.7€) Uplift B8 AT B8 A7HAA Ul F $362
ek, NYISO A $1939wh2h @A) 1A A @elE 1583 45 5& o
A= vHteE 2o R I8kt

FAANF Axe] gHL they o] Ay 4+ Ut}

©
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o WA 7V 54 : 7 ARt B Bgo] 2o Aoz A Hdo|
7Festes A
O Aok Al Hx ¢ AHAEZE 7H el we AdE AlEs] 2T
2A A A8 Azt
o AHAR Wz AFLIAN EgBe 5
O & FF A - 82 =l dYxfel 7vtete] Hat
NYISOOA FAAZAE B Z2agdoz FI=HYAY 31 F9
TGS v At
# Broader Regional Markets Issue Status
1 | Market-to-Market Coordination-PJM COMPLETE
2 | Interface Pricing COMPLETE
3 | 15-minute scheduling with PJM COMPLETE
4 | Coordinated Transaction Scheduling (CTS) with PJM COMPLETE
5 | Coordinated Transaction Scheduling (CTS) with ISO-NE COMPLETE
6 | Asymmetric Capability Year Impact on Inter-Area Capacity Sales COMPLETE
7 | Goordination of Regional Day Ahead Electric Market Timing with Gas Day COMPLETE
8 | Michigan-Ontario PAR Cost Allocation COMPLETE
9 | Five-minute Transaction Scheduling with Hydro Quebec PENDING
10 | 15-Minute Transaction Scheduling with Ontario PENDING
11 | Evaluation of Energy Market Offer Cap ONGOING
12 | Reserves Participation in Adjacent Regional Markets PENDING
13 | Congestion Rent Shortfalls Resulting From External Transmission Outages | PENDING
14 | Elimination of Rate Pancaking PENDING
15 | Capacity Imports from Ontario COMPLETE
16 | Buy-Through of Congestion PENDING
17 | Reciprocal Capacity Wheeling with New England PENDING
Z2] 1 NYISO, Broader Regional Markets Report Broader Regional Markets Report, 2017.6
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NYISO2} ¢9A]E PJM, ISO-NE, Midcontinent ISO, Ontario IESO, Hydro
= = PN A9y HR Hg
< TulEkA] Al I2AIYe] AHe AHes FE 5 o] Bk AAHI
APAFS 298 F J2 Aotk 20149 NYISOE PJMI AAIZE A3

45 St AT SHdME AdY R8s TAE F Ue
158 AleF FFek(Interregional Transaction Coordination)S +%3Fe] 201519
= ouink oA 2dowr D7k H|E-S RS o= oM,

ISO-NE A= owlwl gajox] gk dej7bx] v)8-5 A AoR o4

3. NYISO #8 Issue ¥ 3]

A2 AYAF £YBHL 2047 olF2 Y 2 WS Am Yok o

WAl Al wet A pAA ws) o] folAar gloem, amdldl o

Fom 71eA, ABA, AAHe fASE s WA AUAE £
B0l Be e} olFoixm glom, AFeel Bade U Fvieku
o]
AL

2]
A, AAYAIA] AFde] Srfel Oz ]Ig
NYISOO= w=ssbel wbasdu] @ $xdu]o)
e A st @A Aol whE Aled ¥
St sEH o2 thEalof sk HAE FaL St
20106 & 7|Eo R ms A AR He e 20delH, w8AY
Bt TS 36 dS 7IH8aL QlolA, =5 i) Hx|eh Alat ddu] e

24, AA AL BFEAA g TR AARALe] A&How F
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7kt e FAolct,

NYISO A9 H&H A9l Long Island, New York City, Lower
Hudson Valley Aol AA| 4=Q9] 352] 2 o]ifo] WhAsh= whH whzg
Fe 50% A=rE XS ok webd FeeAgoRe] AYdESS S
TR 2ol F83 Aot} wEAY 19f FHHNRS 80% o]
1980 o]Hell A=Y o, thek 4,700 circuit-milese] FAMZEo] IFZ
30 Qto] wA|Fojol & AoR oifstar glom, wAMEL digF 25
billiong2|7} A" Rog FHsta 9t

34 H S (United State Environmental Protection Agency : USEPA)2]
SOx, NOx, CO2 HiE=F 1A AZlell we}t NYISOolM = 2000958 =rjxd s
A AAS H8ste] ko 2016l 2000 tH] 3MbelE(SOx) S
98% 7HA] A7ralgdeh. AAaakeE(NOx)-S 87%7F HARFEAAL, CO2= 43%7HA]
w1},

TEFE B &3] vlE Aol swAlE Wol A=l
2017 AR Au)geke 7221 AMWE 201613 tH] 93 3MW7F Z7)&k
FAlolH, JA| du|gF F 30% J=E 2XAstaL itk A 2L AlAAA

Y B AR o8 E AEHOT FUIE AR o dH)

4z

N

.
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1. NYISO Web-site
http://www.nyiso.com (power trends, Gold book. )

2. New York State Public Service Commission web-site

http://www_dps.ny.gov/

3. ISO/RTO Council web-site
http://www. isorto, org

4, New York State Reliability Council, L.L.C web-site
http://www.nysrc, org

5. FERC(Federal Energy Regulatory Commission: STHURFAIS]) Web-site

http://www _ferc. gov

[©)

. EIA(Energe Information Administration: IRl AAE =) Web-site
http://www,eia, gov (A%, Au]&=F 5 A5 7

7. NERC(North American Electric Reliability Corporation: 57422123 2]3]) Web-site

http://www, nerc.com

8. NPCC(Northeast Power Coordinating Council: E-5F 1824 |3]) Web-site
http://www npcc, org

9. Photomac Economics (AAFA] HaA ZHd7]8) Web-site

h'['[DS: // WWW, potomaceconomics, com

10. http://www._ sandia.gov/

11.National Renewable Energy Laboratory (RZJAJSUA] 9I44) Web-site
https://www.nrel, gov/
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