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Annual U.5. electric-generating capacity additions (2000-2023)
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(HHFr) EIA “Preliminary Monthly Electric Ggenerator Inventory (2023/1)
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«Wind = Solar = Gas = Other*
By fuel type (%)
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Data compiled Jan. 11, 2022.

* Includes hydro, biomass, oil, geothermal and energy storage capacity.

Source: S&P Global Market Intelligence
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U.S. solar PV capacity as of June 1 (2012-2022)
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(H Pr) EIA “Short—Term Energy Outlook” (2022/5) 6
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(H FT) EIA “Preliminary Monthly Electric Ggenerator Inventory (2022/12) 7
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U.S. battery storage capacity (2015-2023) ,-""!‘
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(H Flr) EIA “Preliminary Monthly Electric Ggenerator Inventory (2022/10)
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(2016~2021. %)

Applications of U.5. utility-scale battery storage capacity (2016-2021)
percentage of installed capacity

100%
Respondents may report more than
one application per system.
80%
Selected applications:
frequency regulation
60% price arbitrage
A0% ramping or spinning reserve
excess wind and solar generafion
209 voltage or reactive power support
. system peak shaving
load management
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(HHFT)EIA “Annual Electric Generator Report 2022/6) [ZhIE (FFWEHL) 9
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Installed Capacity (GW)

(HiFT) 2021 State of the Market Report for the ERCOT Electricity Markets(5/2022)
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(HiFfT) 2021 State of the Market Report for the ERCOT Electricity Markets (5/2022)
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Energy by Fuel for 2023
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(HiFT) 2019 State of the Market Report for the ERCOT Electricity Markets (5/2020)



EIRFER YIS D HEFE (2017~21 ERCOT)

Output-Weighted Price
Generation Type 2017 2018 2019 2020 2021
Coal $26.32 $33.31 $43.92 $24.84 $148.06
Combined Cycle $28.45 $35.53 $47.06 $24.60 $207.84
Gas Peakers $50.21 $71.64 $126.16 $60.26 $1,023.09
Gas Steam $43.34 $66.09 $135.16 $41.90 $405.10
Hydro $27.47 $34.40 $42.90 $23.88 $305.15
Nuclear $24.73 $29.00 $35.38 $20.31 $137.71
Power Storage $47.71 $103.19 $154.80 $80.50 $109.29
Private Network $30.05 $34.41 $46.16 $24.08 $176.76
Renewable $23.91 $39.84 $141.09 $35.23 $43.54
Solar $24.34 $35.37 $61.45 $25.49 $75.97
Wind $16.57 $19.26 $20.54 $11.45 $60.53

(K Pfr) 2020+21 State of the Market Report for the ERCOT Electricity Markets (5/2021-22)
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Source: ERCOT Capacity, Demand and Reserves Report, December 2021
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NERC< v 7

Québec
Interconnection

Western Eastern

Interconnection - ' Interconnection
Includes El Paso and V4 ERCOT ™ Includes partions of East Texas
Far West Texas D 4L and the Panhandle region
Interconnection S

NERC :North American Electric Reliability Corporation
LXBREEEHES

(HHFfr) ERCOT : NERC-Interconnection 2



ERCOTODHIE

ERCOT Responsibilities

* System reliability — planning and operations

*  Wholesale market settlement for electricity
production and delivery

* Retail switching process for customer choice

* Open access to transmission

ERCOT: By the Numbers

*  90% of the electric load in Texas is in ERCOT

* 75% of ERCOT’s load is in the competitive
market, including 24 million customers

* Over 550 generating units, providing 77,000

Gulf of - : /
Mexico MW of generating capacity during peak
% Brownsville demand
— * 46,500 miles of high-voltage transmission

ERCOT region

(HPfr) ACAT. the Wholesale Electric Market in ELCOT 2017 22
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ERCOTOTHIZEZS A

(;¥) QSE: Qualified Scheduling Entities
LSE : Load Serving Entities
Resource—Entity:

TSP : Transmission Service Providers
DSP: Distribution Service Providers

(HHFT)ERCOT: ERCOT Market Design
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. _ Reliability Unit Real-Time
Regulation | CRR Auction Commitment Operations
* Marvet Participants + Seaw-Annual & Monthly « Transmsson Securty Analyss ~ Nehwork Security AnSiys
* Quattcatons « CRR Offers ana Sids * Resource commment
- Assets = PTP Options and Obligations + Day-Ahead RUC
Aeancnsncs * Hourly RUC

CRR :Congestion
Reserve Right

“Real-Time

i .Network CRR “Day- [ Reliability | Adj
Regulation ( Modering | Auction | Ahead Unit duesrtir(;\dent Operations |
Market | Commitment

“u Settlement

Monitor Credit = Monitor Performance = Update Outages

Network Day-Ahead | Adjustment
Modeling Market Period Settlement

~ Hounly Market = Energy Offers = CRR Auction
= Trades + Day-Ahead Market

= Energy Offers and Bics
~ 1 Hour Settlement Interval

= Network Operations Moded
Change Regues! (NOMCR) = Ancilary Serwce Offers * Current Operating Plans
= DAM PTP Obigation Bias - Supplemental Ancdiary * Real-Tune Operations
Secvices Market (SASM) — 15 Minute Setbement internval

Market Information System (N\S)

~Acoess Marke! Reports « Submit Market Inputs « Download Information « Review Market Ouiputs « Submmit Markeh npuis « Dosmioes rormaiamn «

(HH ) ERCOT: ERCOT Market Design .



ERCOTDY 7 ILAA LThiS5{m+& (LMP) : 4/15/2014 08:30

Contour Map: Real Time Markot - Locational Marginal Pricing Holp?
Last Updated: Apr 15, 2014 08:30 Download KML: Contours and Points Jf Points Only / Texas Countios

. < S13543
B < $133 32
B < S130.1a
. < $126597
B < S123380
N < $12063
N < S117 486
N < $118.28
B <S111.11
B < $107.53
I < S108 27
S < $101 .50
N « $93.42
« $55 2%
<$3208
«$33.91
«$38573
«$32.%%
-$753%
«$76.22
«$7308S
| < $6587
N < $66.70
N « $6353
P < $60.35
N < $57.19
N < $55.01
< $50 34
N < S47 57
N < $45.50
- $41 32
. < $3315
B < $34 58
B < $31 81

Hover over points 10 view detasds.
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(HPr)ERCOT 26



all-in 1) 7 IL 2 A LA E D HEFZL (ERCOT 18/1~20/12)
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$140 Bl AnNcillary Services $7
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$120 ~¢-Natural Gas Price $6

$100 S5

$80

sS4

Electricity Price (S/MWh)

S60 $3

Natural Gas Price ($/MMBtu)

o QraalilaMies | I ped M-S
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2018 2019 2020
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(Hi Flr) 2020 State of the Market Report for the ERCOT Electricity Markets (5/2021)
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ZHi. 6R5fS/ B D248Y DHiEERAE
-2018/12: 2 CRANERELSEN V/ EREBEINAELHAE
-2021/12: _EFR{EZ9000F L/ MWh-HV 550000 LA T IF
VOLL 7000MW & Y5 F L & ) BRI < \
20N L/ IR ALE (20224F) . 6 X H AN B

Price of Reserves ($/MWh)

0 2000 4000 6000 8000
Available Reserves (MWs)

(GF) #itEd : Value of Reserves: ¥+¥9y7" ($/MWh)
}& 8 : Operating Reserve Demand (MW)
VOLL: the Value of Lost Load( $9000/MWh ) : Cap —$5000(2023/1)
LOLP:the Loss of Load Probability

(HFF)ERCOT
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=4O HEFE (2021/2/8~2/20)

EFE—ViE
76GW (138 ¥%8)
80 gigawatt-hours

Controlled blackouts

b 4

i/ /i Forecasted
3/ idemand

Feb. 8

10 12 14 16 18 Feb. 20
(EFT) EIA (Energy Information Administration)
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ERCOTMRIH )7 V44 LThi5 {8 D HEFE (2021/2/13~21)
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$2400050 £%
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-——Real-Time
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ERCOTMO R EBX{HIE L /KZEDHEFS (GW 2021/2/14~19)

Sunday (2/14) Monday (2/15) Tuesday (2/16) Wednesday (2/17) Thursday (2/18) Friday (2/19)
60 GW Solar

B Wind
50 GW [ Natural Gas
[ Coal
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I Hydro
Il ESR

40 GW

30 GW

20 GW

10 GW

oGw

Version Date: 4/22/2021

(A7) ERCOTMPUCHREE S (4/27/2021) 32
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-Wetherization: & . £ & . 7T AKE

"BHBERELNRBXEOEE Z2BOENIBERNRZRHEORELLEK

-ORDCODEIE : ERRIED 3| T IF$9000—$5000/MWh, 74> F i S {f fE1E
O#f&&stH : PCM (Performance Credit Mechanism)

- 12 : Dispatchable—Energy| ZLSEM L Iy E IR LD - BEFRENI G C T ALY,
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« SB 6(FEBRAITANAFHER)  BRFT{REEdispatchable—generators (77 AN HZE) 10GWD
% . Texas Energy Insurance Program. g4V ERH. FREERE180ENI, BEFN
NAVTERIZIERRESIE,
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IR

« SB 2010(MiGZEHELR) IMMICTHIGZEE A, - IERIZIZRSEHREZPUCATHREL.

PUCIZFE R EZT AT,
« SB 2011 (ThiZ X BE J1EZ4]) : Voluntary Mitigation Plan®t&ET

« SB 2012(PCMaX R : PUCHYEIER I APCM (the Performance Credit Mechanism)

DR MM,
« SB 2013(A>I3BhIE) : T ) yR~ADIERLIEFK D 5R1E

« SB 2014 (BT rDEEHIE) : BT RIVY vhZEHEFR Ldispatchable generation&{1—)b

79T TR,

« SB 2015 (BT REHNDHNHFI) : dispatchable energy50%H1ZZ R TEL. BIREANED

A4a—ILEH5
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