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What iIs ERCOT?

A Electric Reliability Council of Texas, Est. 1999

A 90% of the electrical load; 25 million customers

A 46,500 miles of transmission; 650+ generation units

A Overseen by the Public Utilities Council (PUC) and
Texas Legislature, not FERC

A Made up of a diverse group of participants

A ERCOT is an energy market i not a forward
capacity market

A Wind has recently surpassed coal as the #1 energy
source for the market.
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Energy Markets vs. Capacity Markets

Capacity Markets Energy Markets
A Procure energy years in advance based on A Procure energy in a day-ahead market
current and expected demand needs A Utilizes a capacity reserve to maintain the required
A Participants bid into the market in advance to capacity to support the market in near real time
participate A Pricing adjustments occur to entice participants to stay
in the market

So &€ Which 1 s Better?
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2020 Texas (_Zhallenges

Oil and Gas Sector significantly impacted by Saudi Arabia/
Russia oil pricing.
Record low pricing causes production shutdown and supply
overages

COVID-19 impacts energy usage in the commercial sector
PUCT passes Electricity Relief Program
Protects residential energy consumers from
disconnection
Funded through a rider on TDU (transmission and
distribution utilities) $0.33 per MWh




Renewable Transformation
Wind and Solar Continue to Grow as Fuel Sources

2007 17 2020 Wind vs Coal Mix as a % of
Total

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Coal Wind

2020 Fuel Sources as % of Total (Gwh)

Biomass, 146, 0%

Coal, 29,358,
17%

Wwind, 45,499,
26%

Gas, 8,807, 5%

Solar, 3,745, 2%

Other, -5, 0%
Gas-CC, 70,294,
Nuclear, 20,129, 39%

11%

Hydro, 417, 0%


http://www.ercot.com/gridinfo/generation

(0006s)

MWs

Reserve Margin
Keeping ERCOT Efficient and Cost Effective

Reserve Margin = the amount of reserve
capacity ERCOT maintains to keep the grid
safe and operational. It is the difference
between the systems maximum capacity and

the demand at any point in time.

2020 Reserve Margin (12.6%, 9,400 MW) System
Capacity

ERCOTO0s Reserve Margin is far tighter
low without impacting reliability. So far, ERCOT has managed those risks very well
with a series of fAleverso and hea

Hours (0-24)
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Peak Load Continues to Increase
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Peak Load Forecast from 2021 i 2024 are expected to grow by
7.5%.

A

With this increase, ERCOT will rely on almost exclusively new solar and wind
generation build to increase its reserve margin

Many market participants don't expect the projected amount of solar and wind
to be built, resulting in tighter reserve margins than projected in the CDR

Al erts expected to increase and the
response to be used more often.

"ERCOT is prepared to use the tools and procedures that are

In place to maintain system reliability during tight conditions," :‘ﬁ
said ERCOT President and CEO Bill Magness. = o'
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Future of Reserve Margins in Flux

ERCOT Reserve Planning VS. BOA Reserve Margin Forecast
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e ERCOT CDR Planning=—==BOA Projected Reserve

A ERCOTO6s optimistic view of reserve margin is debat by
- ||
A Renewable intermittency, record heat, and delays in renewable infrastructural development are driving =
=
EEEER

a more pessimistic point of view on the future of reserve margins
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ERCOT Peak Demand
The Impact of Record Heat in 2019, COVID in 2020
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Normal Levels During COVID
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2019: Record Breaking
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ERCOTO0S LEVERS

A ERCOTo6s Balancing Levers
A Generators remaining in the market when supply is needed
A Price caps: $9,000/MWh where it's closer to $2,000/MWh in other markets
A Demand Response and Demand Management:
A Demand Response i Ancillary Programs
A Help the grid by quickly and temporarily reducing electrical demand when the grid is
stressed to prevent brownouts and blackouts
A Helps customers by reducing net energy cost and generating revenue
A Programs include LR and ERS.
A Demand Managementi 4CP( Coi nci dent al Peaks) or fnpeak demanc
A Help the grid by reducing peak demand during the hottest and highest demand days
A Helps customers by reducing electricity charges through lowering the capacity charge



Under standi ng EEAOS
How ERCOT Manages Grid Stability

Responsive
Reserves

Levels

Description

ERCOT may call upon consumers to take steps to conserve power by
reducing consumption.

Texas Electricity Conservation Needed
EEA 1 < 2,300 MW ERCOT operatordéds authority to c
ERS 30 can be called at this point.

Conservation Critical; Risk of Rotating Outages

EEA 2 <1750 MW ERCOT escalates to a Power Warning, which allows ERCOT
Phase 1 & 2 ’ operators to dispatch Load Resources providing Responsive Reserve
Service as well as ERS 30 & ERS 10

Rolling blackouts to all areas of ERCOT grid

If capacity shortage is not relieved using voluntary and contractual demand
Fesponse, ERCOT will instruct utilities to rotate power outages to prevent
statewide blackouts.

Conservation Alert < 3,000 MW

RTP: $8.13 - $9000 MW/h

4CP: 1500 M
SOP/CLM:2 0 0 MWOo

Rolling Blackouts

s /. When demand approaches what the grid can supply

within 3,000 MWOs, ERCOT

35,V

SOP PHASE 1

2 : /8 levers are used by ERCOT before they have to call
o A
= / bl ackouts (BOOGS) .
= 4CP
E /
S RTP |
= -

Time :

[ Capacity [ Demand Reserve Margin EEEEN
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Poll Question #1

Are you currently participating in any of the following
ERCOT Demand Response Programs?

A Yes, 4 Coincidental Peaks (4CP)

A Yes, ERS-10 or ERS-30

A Yes, Load Resources (LR)

A Yes, SOP Program

A No, but we have participated in one of these in the past
A No, we have never participated

Al Dondét know



Weighing DR/DM Participation

A Question:
A Is this (2-events) a new normal for ERCOT?
A Answer:
A Reserve Margin is increasing; however, as renewable penetration increases it create more varying
fluctuations in supply. DR is a key asset in growing renewable resources and bringing balance to the grid.

A The ERS program has three periods of participation
A LR is ayear-round program that has 24-hour availability
A LR is the last bastion
A Both programs are standby programs
A This means you are paid for being on standby and required to perform one test per year

ERCOTOs need for demand response

events is still fairly small. A win-win for energy consumers.

16 Power



Demand Response Program Overview

A Three, (4) month participation periods

2/2/2011 5:48:59 Wednesday 1,692- 28 hrs ERS 10 a
A Feb, Jun, Oct
8/4/2011 15:44:31 Thursday 146171 2.4 hrs ERS 10 ]
A Standby
o : ERS 10 ) : .
1/6/2014 7:03:26 Monday 50 min ERS 30 A You earn revenue even if an event is not called
RS 10 A 10-min and 30-min notification programs
8/13/2019 15:25:24 Tuesday 6071 1 hr ERS 30 A Earnings and payments
8/15/2019 15:13:24 Thursday 907 1.5 hrs ERS 30 A Paid within 60 days of the completion of a

participation period
A You can earn between:
A $54k/IMW-year
A You CAN participate with LR as well! -

s o
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Date Start| Start Time

DEY,

Duration
(minutes)

MW
Impacted

Explanation

EECP Step 2, Systemwide Manual

2/26/2008 | 18:49:00 Tuesday | 797 1.3 hrs 1,211 D
eployment
2/2/2011 | 5:24:00 |Wednesday| 515/8.5 hrs FECP Step 2, Systemuide Manual
eployment
8/4/2011 | 14:32:00 | Thursday |2017 33hrs| 863 | F-ALEvel2s, Systemuide Manual
eployment
Al . EEA Level 2A, Systemwide Manual
8/24/2011 | 15:09:00 | Wednesday | 215171 3.6 hrs 634 Deployment. Only Stack #1 deployed.
1/6/2014 | 6:53:00 | Monday | 60- Lhr | 1,083 | F-C7 Step2 Systemwide Manual
eployment
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Demand Response Program Overview

Load Resource Program (LR)
A Program is year-round, 24/7 availability
A Standby
A You earn revenue even if an event is not called
A Must be able to curtail within 10 minutes
A Requires an under-frequency relay (UFR)
A How much do you earn

A $108k/MW-year, without proration

CPower



Scarcity Pricing

Scarcity Pricing Price (MWh)

A Increased price as a result of a scarcity of . un5. $9.06
supply relative to demand $8,000

A Alow reserve and high demand day creates the [ e nta, $7.000
potential for scarcity pricing e _ —

A The Operating Reserve Demand Curve (2014) i;‘iﬁi Jun-12, $4,500

, automatically raises prices in a shortage zggg Feb-11, $2,250

A If you are considering or participating in LR, this 5

scenario is your time to be rewarded

When reserves drop below 2,000 MW, Scarcity Pricing "
will reach $9,000/MWh e
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