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Welcome! ercot>
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Legal ercot>

PROTOCOL DISCLAIMER

This presentation provides a general overview of the Texas
Nodal Market and is not intended to be a substitute for the
ERCOT Protocols, as amended from time to time. If any
conflict exists between this presentation and the ERCOT
Protocols, the ERCOT Protocols shall control in all respects.

For more information, please visit:
http://www.ercot.com/mktrules/nprotocols/



http://www.ercot.com/mktrules/nprotocols/

Course Format ercot>

Scenarios



Course Topics ercot>

Topics in this course include:

1 1 Introduction

2 | Market Products for Hedging Costs

3 1 Credit Overview

4 | Using Market Products for Hedging Costs

5 1 A Few Other Risks and Rewards
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LSE Market Relationships ercot>
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@ Scenario: The Challenge of Predicting Cost Exposure ercot>

You have Load to serve during Hour 1500:
« 100 MW forecast at West Load Zone
* Pricing data provided
 Recent Real-Time prices
« Available forward prices

You must choose:
* Buy one of the forward prices
* Buy in Real-Time
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@ Available Forward Prices for Hour 1500

ercot>

Resource Node A West Hub West Load Zone
Bilateral
$45/MWh $50/MWh $60/MWh
Trade
Day-Ahead
/ $40/MWh $50/MWh $52/MWh
Market
Resource -==" S
Node A @' -------------------- el

Load Zone

13



Market Products for Hedging Wholesale
Market Costs



Tools for Hedging Wholesale Market Costs ercot>

Day Ahead Market

* Energy
« Congestion
« Capacity

Bilateral Trades
* Energy

» Capacity
 Ancillary Service

Congestion Revenue Rights

« Congestion




LSE for Tool Examples ercot>

Introducing ...

Friendly Power, LLP

Business Goals

* Provide reliable electric
service at a competitive rate

 Manage cost exposure
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Settlement Convention for Tool Examples ercot>

Comparing Forward & Real-time transactions

« Day-Ahead Market & Trades transact hourly MWSs

« Real-Time settles 15-minute MWhs

For simplicity, we will

 Calculate all scenarios in hourly MWs

« Assume Real-Time prices and loads are
constant for an hour

17



Managing Wholesale Market Costs

Congestion

C.9
I m Bilateral Trades
Capacity i
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Ancillary Services ®u®
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Example 1: Baseline Energy Costs

Friendly Power, LLP

Does not hedge for Hour 1200
100 MW load in West Load Zone
* Buys all energy in Real-Time

« Real-Time Price = $40

ercot>
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Real-Time Energy Settlement

Real-Time Energy Imbalance

=(-1) SUPPLIES — | OBLIGATIONS | | % RTSPP

RTSPP = Real-Time Settlement Point Price

20



Real-Time Energy Settlement

Real-Time Energy Imbalance at Load Zone

= (-1)

DAM Energy Purchases
+

Trade Energy Purchases

DAM Energy Sales
+

Trade Energy Sales % RTSPP
+

Metered Load

Each Settlement Point
settled separately

21



Real-Time Energy Settlement

Real-Time Energy Imbalance at Resource Node

Metered Generation

+ DAM Energy Sales
=(-1) DAM Energy Purchases | + % RTSPP

+ Trade Energy Sales
Trade Energy Purchases

Each Settlement Point
settled separately

22



Real-Time Energy Settlement

Real-Time Energy Imbalance at Hub

DAM Energy Purchases DAM Energy Sales
=(-1) + — + % RTSPP
Trade Energy Purchases Trade Energy Sales

Each Settlement Point
settled separately

23



Example 1. Baseline Energy Cost

Real-Time Energy Imbalance at West Load Zone

DAM Energy Sales
DAM Energy Purchases -+

= (-1) + == | Trade Energy Sales
Trade Energy Purchases -+

Metered Load

<% RTSPP

(-1) [ ]—[ ] * $40/MWh




@ Discussion: Other Options for Buying Energy? ercot%‘

Real-Time Energy Imbalance offers ideas

=(-1) SUPPLIES? Metered Load % RTSPP

... but what are the Potential Risks?
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Price Matrix for Hour 1200 ercot>
Resource Node A West Hub West Load Zone
Bilateral
atetd $50/MWh $55/MWh $60/MWh
Trade
Day-Ahead
ay-nnea $45/MWh $47/MWh $50/MWh
Market
Real-Time $30/MWh $35/MWh $40/MWh

Resource
Node A

26



Managing Wholesale Market Costs ercot>

Tools

Energy : : | Day-Ahead Market

Congestion

C.9
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Ancillary Services




Day-Ahead Market ercots

Timing

DAM Operating Day

10:00 13:30 00:00

28



Day-Ahead Market Transactions

>
Network
Model DAM

Types of Bids:

« Energy Bid
« PTP Obligation Bid

AS



Energy Bids ercot>

Day-Ahead Market Energy Bid

« Proposal to buy energy in DAM

« Submitted at any Settlement Point

$/ MWh

MW

Financial credit in Real-Time

Real-Time

30



Day-Ahead Market Energy Settlement

Charge for awarded Energy Bid

= Awarded MWs * DASPP

Payment for awarded Energy Offer

= (-1) * Awarded MWs * DASPP

DASPP = Day-Ahead Settlement Point Price
31



Example 2: Hedging Energy Costs with DAM

Friendly Power, LLP

DAM Award for Hour 1200
« 100 MW Energy Purchase

« West Load Zone

Charge = 100 MW * $50/MWh

= $5000 per hour

ercot>
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Example 2: Hedging Energy Costs with DAM

Real-Time Energy Imbalance at West Load Zone

DAM Energy Sales
DAM Energy Purchases -+

=(-1) + — | Trade Energy Sales
Trade Energy Purchases -+

Metered Load

<% RTSPP

(-1) [ ]—[ ] * $40/MWh




Example 2: Scorecard ercot>

Type of Settlement

Day-Ahead
Market DAM Energy Purchase $5000.00
Real-Time Real-Time Energy Imbalance

NET Cost $5000.00
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Managing Wholesale Market Costs ercot>

Energy

Congestion [
i
Capacity - 5

Ancillary Services




Bilateral Trades

Decentralized Forward Market

* QSE-to-QSE transactions
» Transfers settlement responsibility

« Buyer and seller must confirm

Bilateral Trade

36



LSEs and Trades ercot>

Wholesale .
Settlement Oversight

Settlement




Example 3: Hedging Energy Costs with Trade

Friendly Power, LLP

Energy Trade for Hour 1200
« 100 MW Energy Purchase

* For delivery to West Hub

Cost =100 MW * $55/MWh

= $5500 per hour

ercot>
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Example 3: Hedging Energy Costs with Trade

Real-Time Energy Imbalance at West Hub

DAM Energy Purchases DAM Energy Sales
= (-1) + — + % RTSPP
Trade Energy Purchases Trade Energy Sales

(-1) [ ]—[ ] * $35/MWh




Example 3: Hedging Energy Costs with Trade

Real-Time Energy Imbalance at West Load Zone

DAM Energy Sales
DAM Energy Purchases -+

= (-1) + == | Trade Energy Sales
Trade Energy Purchases -+

Metered Load

<% RTSPP

(-1) [ ]—[ ] * $40/MWh




Example 3: Hedging Energy Costs with Trade EFCOT%‘
Net Real-Time Energy Imbalance

100 MW 100 MW

Trade Load
Purchase

West
=~ "\ LoadZone

RT Prices: $35 $40

Payment at Hub Charge at Load Zone Net Amount

41



Example 3: Scorecard ercot>

Type of Settlement
DEVAA[TTe
Market
Real-Time Real-Time Energy Imbalance $500.00
Net ERCOT Settlement $500.00

SREICAIEGICE Cost to LSE for Energy Traded $5500.00
NET Cost $6000.00

42



Managing Wholesale Market Costs ercot>

Tools

Energy : : | Day-Ahead Market

Congestion

C.9
Capacity é

Ancillary Services




Day-Ahead Market Point-to-Point Obligations

/ Point-to-Point\

Obligations

Hourly Financial instruments

« Purchased at DAM price spread

 Settled at Real-Time price spread

44



Day-Ahead Market Transactions

>
Network
Model DAM

Types of Bids:

« Energy Bid
« PTP Obligation Bid

45



Submitted between any two Settlement Points

Source Sink Bid
West Hub West Load Zone

Resource Node A West Load Zone

Resource Node A West Hub

West Hub Resource Node A

Payment or charge in Real-Time!

Real-Time

46



Example 4: Hedging Real-Time Congestion with DAM

Friendly Power, LLP

100 MW Transactions for Hour 1200

« DAM PTP Obligations
West Hub to West Load Zone

« Trade Energy Purchase at West Hub

ercot>

a7



Example 4: Hedging Real-Time Congestion with DAM

Day-Ahead Market Point-to-Point Obligations

West
Source Load Zone / gjpk
100 MW
DAM Prices: | $47 $50
RT Prices: $35 $40
Settlement Sink minus Source Price PTP Obligation Amount
DAM

RT

ercot>
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Example 4: Hedging Real-Time Congestion with DAM ercot>

Real-Time Settlement

100 MW 100 MW
Trade Load
Purchase West
= = "\ Load Zone
100 MW
RT Prices: $35 $40
Payment at Charge at Payment for PTP Net

Hub Load Zone Obligation Amount

49



Example 4: Scorecard ercot>

Type of Settlement

DEVAA[TTe

Market Charge for DAM PTP Obligations $300.00

: Real-Time Energy Imbalance $500.00
Real-Time —

Payment for DAM PTP Obligation -$500.00

Net ERCOT Settlement $300.00
SREICAIEGICE Cost to LSE for Energy Traded $5500.00

NET Cost $5800.00
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Managing Wholesale Market Costs

Energy

Congestion

C.9
Capacity é
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Hedging Congestion Costs Longer Term

4 Congestion A Monthly Financial instruments
Revenue Rights

 Purchased at Auction Price

» Settled at DAM price spread

T « Two Types

 Point-to-Point Options

 Point-to-Point Obligations

52



Acquiring Congestion Revenue Rights

CRR Auction Transactions

Awards

Prices

Network
Model

Auction

53



Acquiring Congestion Revenue Rights

CRR Auctions occur twice per month

Monthly Auction
Long-Term Auction Sequence \
* SiX successive auctions D

e Six-month windows
* One window each month

Year 2 Year 3

Year 1
NENE July NENE July-
June Dec June Dec

),

July Jan- July- Jan-
Dec June Dec June

54



Q Discussion: CRR Time of Use Blocks ercot>

Friendly Power bids to buy CRRs
In Monthly Auction

Which Time of Use Block?

Mon Tues Wed Thurs Fri Sat Sun

Off-Peak (0100 — 0600)

Peak Weekend
(0700 — 2200)

Peak Weekday (0700 — 2200)

Off-Peak (2300 — 0000)

55



Example 5: Price Matrix for Hour 1200 EI'C'OtPV“
Resource Node A West Hub West Load Zone
Bilateral
atetd $50/MWh $55/MWh $60/MWh
Trade
Day-Ahead
ay-anea $45/MWh $47/MWh $50/MWh
Market
Real-Time $30/MWh $35/MWh $40/MWh

Peak Weekday PTP Option

Auction Price

West Hub to West Load Zone

$2/MWh

Resource Node A to West Load Zone

$3/MWh
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Example 5: Hedging Real-Time Congestion with CRR

Friendly Power, LLP

100 MW Transactions for Hour 1200

« Peak Weekday PTP Options
West Hub to West Load Zone

« Trade Energy Purchase at West Hub

ercot>
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Example 5: Hedging Real-Time Congestion with CRR

CRR Auction Settlement

st
Source Load Zone / gjqk

100 MW

Cost =100 MW * $2/MWh
= $200 for Hour 1200

Note: ERCOT will charge CRR buyer for
all hours in Time-Of-Use block

ercot>
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Example 5: Hedging Real-Time Congestion with CRR

Day-Ahead Market Settlement

Source ‘,

100 MW

DAM Prices: $47

West
Load Zone Sink

$50

Sink minus Source Price

Payment for CRR

ercot>
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Example 5: Hedging Real-Time Congestion with CRR EI'C'OtPV“
Real-Time Settlement
100 MW 100 MW
Trade Load
Purchase West
= "\ Load Zone
RT Prices: $35 $40
Payment at Hub Charge at Load Zone Net Amount

60



Example 5: Scorecard ercot>

Type of Settlement
CRR Auction Charge for Awarded PTP Option $200
Day-Ahead Payment for PTP Option -$300
Real-Time Energy Imbalance $500
Real-Time

Net ERCOT Settlement $400
SR VAICGIEE Cost to LSE for Energy Traded $5500

NET Cost $5900
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Q Discussion: Congestion Costs Hedging — The Big picture EI'COt%‘

(" Congestion
Revenue Rights

VAN

\_ o

~N

CERRCD

v

O

CRR Auction

O
O

Day-Ahead Market

O

4 Point-to-Point )
Obligations

@'ﬁ'

Real-Time

O
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Managing Wholesale Market Costs ercot>

Tools
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Example 6: Real-Time Congestion with CRR and DAM

Friendly Power, LLP

100 MW Transactions for Hour 1200

Peak Weekday PTP Options
West Hub to West Load Zone

DAM PTP Obligations
West Hub to West Load Zone

Trade Energy Purchase at West Hub

ercot>
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Example 6: Real-Time Congestion with CRR and DAM

CRR Auction Settlement

st
Source Load Zone / gjqk

100 MW

Cost = 100 MW * $2/MWh
= $200 for Hour 1200

ercot>
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Example 6: Real-Time Congestion with CRR and DAM ercot%‘
Day-Ahead Settlement
100 MW
WES
Source Load Zone / gjpk

100 MW

DAM Prices: | $47 $50

Payment for CRR Charge for PTP Obligation Net Amount
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Example 6: Real-Time Congestion with CRR and DAM ercot%‘

Real-Time Settlement

100 MW 100 MW
Trade Load
Purchase West
= = "\ Load Zone
100 MW
RT Prices: $35 $40
Payment at Charge at Payment for PTP Net

Hub Load Zone Obligation Amount

67



Example 6: Scorecard ercot>

Type of Settlement
CRR Auction Charge for Awarded PTP Option $200
REUAlEET Payment for PTP Option -$300

Market y P
Charge for DAM PTP Obligations $300
: Real-Time Energy Imbalance $500
Real-Time —

Payment for DAM PTP Obligation -$500

Net ERCOT Settlement $200
SR VAICGIEE Cost to LSE for Energy Traded $5500

NET Cost $5700
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Managing Wholesale Market Costs

Energy
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C.9
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ercot>




Example 7: Hedging Day-Ahead Congestion with CRR

Friendly Power, LLP

100 MW Transactions for Hour 1200

 Peak Weekday PTP Options
Resource Node to West Load Zone

 DAM Energy Purchase at West Load Zone

ercot>

70



Example 7: Hedging Day-Ahead Congestion with CRR

CRR Auction Settlement

Resource _ -~ West
Node A Load Zone

100 MW

Cost = 100 MW * $3/MWh
= $300 for Hour 1200

Don’t forget: ERCOT will charge CRR buyer for
all hours in Time-Of-Use block

ercot>

71



Example 7: Hedging Day-Ahead Congestion with CRR EFCUt%‘
Day-Ahead Settlement
Resource S S West
Node A Load Zone
100 MW
DAM Prices: | $45 $50
Energy Charge at Load Zone | Payment for PTP Option | Net Amount

72



Example 7: Hedging Day-Ahead Congestion with CRR

Real-Time Energy Imbalance at West Load Zone

DAM Energy Sales
DAM Energy Purchases -+

=(-1) + — | Trade Energy Sales
Trade Energy Purchases -+

Metered Load

<% RTSPP

(-1) [ ]—[ ] * $40/MWh




Example 7: Scorecard ercot>

Type of Settlement
CRR Auction Charge for Awarded PTP Option $300
DAM Energy Purchase $5000
S arker
Market Payment for PTP Option $500
Real-Time Energy Imbalance m
Real-Time

Net ERCOT Settlement $4800

NET Cost $4800
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Managing Wholesale Market Costs ercot>

Energy Day-Ahead Market

Congestion [ —
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C.9
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Reliability Unit Commitment (RUC)

Resource
Commitments

Current ﬁ
Operating Plans

Forecasted #
Conditions

Nothing

Network

Model j

76



Capacity Costs for RUC-Committed Resources

QSE is guaranteed to recover operating costs of Resource

>| ercot

Capacit
If energy revenue

IS Insufficient

Short
Charge

Make-Whole
Payments

77



Capacity Short Charge

Assessed to QSEs with Capacity Shortfall

Capacity
Obligations

Capacity
Shortfall

Capacity
Supplies

/8



Capacity Short Charge

Potential Capacity Obligations for
Friendly Power, LLC

Load

Capacity Energy Trade Sales

Obligations Capacity Trade Sales

DAM Energy Sales
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Capacity Short Charge

Capacity Supplies available to
Friendly Power, LLC

DAM Energy Purchases
Energy Trade Purchases

Capacity Trade Purchases

Capacity
Supplies
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Managing Wholesale Market Costs ercot>

Energy

Congestion

C .9
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Ancillary Service Needs

AS
Capacity

Available
for
Energy
Dispatch

Total
System

Capacity

Regulation Service A

Responsive Reserve > Quantities may
 Contingency Reserve vary by hour
| Non-Spin Reserve |

PUBLIC

O
'i Ancillary Service Plan

Posted by 0600 Day-Ahead
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Ancillary Service Obligations

ERCOT allocates Ancillary Service Plan

83



Ancillary Service Obligations

QSE chooses how to fulfill

Self-Arrange Allow ERCQOT to procure

N\

Bilateral Trade

... but must choose before DAM

84



Ancillary Service Costs

Each QSE pays a share of the total cost
for each Ancillary Service by hour

* Initially in Day-Ahead Market
AS Cost

» Trued-up in Real-Time

Charge = AS Price % [[QSE Obligation] o [Self-Arranged Qty]]

Where ... ERCOT Total AS Cost
AS Price =

MW procured by ERCOT

85



Example 8: Self-Arranging Ancillary Services with Trades ~ €rcot

Friendly Power, LLP

Self-arranges 30 MW of
Responsive Reserve for Hour 1200

* Responsive Reserve Obligation was 36 MW
« ERCOT procures 1200 MW Responsive Reserve
« Total Responsive Reserve Cost = $14,400

86



Example 8: Self-Arranging Ancillary Services with Trades ~ €rcot

Friendly Power’s Ancillary Service Settlement

Responsive
Reserve Price —

= zeverse s (38w ) = (30 Mw )]
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@ Discussion: Right price for Ancillary Service Trade? ercot%‘

Monthly RRS Average (by hour)
$900.00

$800.00 /

$700.00 /

$600.00 1

$500.00 /

$400.00 /

$300.00 / &\
$200.00 / \
$100.00

v -

$0.00 === 5
1 2 3 4 5 6 7 8 9 1011121314151617 1819 20 21 22 23 24

Apr-19 -==Aug-19 Dec-19
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Credit Overview



@ Discussion: Why Credit?

ercot>

Market
Charges

Market
Payments

90



Total Potential Exposure (TPE)

Sources
« Settlement Charges from ERCOT
e Future Exposure from CRRs

Total
Potential

Exposure
(TPE)
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Credit and Financial Security

Minimum Requirement for Participation

Total
Financial Potential

(TPE)
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Available Credit ercots

Financial Financial Security

Security Minimum beyond minimum
makes credit
available for

Total
Potential
Exposure

(TPE)

market activities
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The Counter-Party and Available Credit

Posts Financial
Security with ERCOT

CRR Day-Ahead
Auction Market
Credit Limit Credit Limit
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Credit in CRR Auction ercot>

Transaction

Credit Requirement
PTP Option Bid Volume * Bid Price
PTP Obligation Bid Volume * (Bid Price + Path-Specific Adders)

Network CRR
Model Auction
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Credit in Day-Ahead Market

Transaction Credit Requirement
Energy Bid Volume * Bid Price

PTP Obligation Bid Volume * (Bid Price + Historical RT exposure)

Network
Model

96



Special Allowance for DAM PTP Obligation Bids ercot>

For a given hour in DAM . ..

CRR Settles for CRR
Account Holder

A

4

\
Source e e Sink
J

\

Y

QSE submits PTP
Obligation Bid

Credit  — (\in[Bid MW, CRR MW]) * 10% of Bid Price
Requirement
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Using Market Products for Hedging Costs



@ Scenario: Finding the “Best” Strategy

1. Break into teams
2. Devise strategy

« Study recent average pricing
Information for Hour 1300

« Minimize cost to serve 100 MW Load
at West Load Zone

- ~
resuee (Y 7 wes
"""""" Load Zone
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@ Scenario: Price Matrix for Hour 1300 EI'C'OtPV“
Resource Node A West Hub West Load Zone
Bilateral
| $50/MWh $55/MWh $60/MWh
Trade
Day-Ahead
> $35/MWh $43/MWh $50/MWh
Market
Real-Time $25/MWh $35/MWh $40/MWh

Peak Weekday PTP Option

Auction Price

West Hub to West Load Zone

$2/MWh

Resource Node A to West Load Zone

$3/MWh

100



A Few Other Risks and Rewards



Derations of CRRs ercots

CRR payments may be derated if:
« CRR MWs exceed transmission limits
« Payment expected
« Sink is Resource Node

WER
Load Zone

Resource @: ~
Node A """--- -------
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CRR Auction Revenue Distribution

Load Ratio

Auction
Revenues

Distribution occurs
once each month
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CRR Settlement in Day-Ahead Market ercot>

CRR
ilancing
count
- @2
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CRR Shortfall in Day-Ahead Market

Short-Paid for
Some Hours

Congestion
Rent

-

CRR
ilancing
count
- 2
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CRR Balancing Account Clearance

Shortfall Ratio
Share
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Course Wrap-Up



ercot% About ERCOT  Services

Committees and Groups

Market Rules

Market Information

Grid Information

Market Participants

Home » Services » Training > Course Recommendations

Course Recommendations

=+ Foundational Market Courses

— Wholesale Market Courses

Load Serving Entities 201 | ILT | WBT
Wholesale Markets 201 | WBT

Wholesale Market Operations: Day-Ahead | ILT
Wholesale Market Operations: Real-Time | ILT

Congestion Revenue Rights | ILT | WBT

+ Retail Market Courses
-+ Resource Courses

-+ Settlement and Financial Courses




Additional Resources ercot>

ERCOT Client Services
Clientservices@ercot.com

ERCOT Mailing Lists
http://lists.ercot.com/

ERCOT Nodal Market Protocols
http://www.ercot.com/mktrules/nprotocols/

ERCOT Training
http://www.ercot.com/services/training/

Market Education Contact
Training@ercot.com

109


mailto:Clientservices@ercot.com
http://lists.ercot.com/
http://www.ercot.com/mktrules/nprotocols/
http://www.ercot.com/services/training/
mailto:Training@ercot.com

Got Feedback? ercot>

Scan this QR code to take the course survey!
https://www.surveymonkey.com/r/ERCOTILT
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