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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/
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@ Scenario: The Challenge of Predicting Cost Exposure ercot%‘

You have Load to serve during Hour 1500:

« 100 MW forecast at the 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 Market



@ Recent Real-Time Prices for the West Load Zone EI'CUtPV‘
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@ Available Forward Prices for Hour 1500 EI'UUtPV‘

Resource Node A West Hub West Load Zone
Bilateral
$45/MWh $50/MWh $60/MWh
Trade
Day-Ahead
y $40/MWh $50/MWh $52/MWh
Market
Real-Time
$35/MWh $45/MWh $55/MWh
Market

Resource @: S
Node A \__/ = == ===
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Tools for Hedging Wholesale Market Costs

Day-Ahead Market

Bilateral Trades

Congestion Revenue Rights
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LSE for Tool Examples EI'CUTF?

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 in hourly MWs

 Real-Time Market settles in 15-minute MWhs

For simplicity, we will

» Calculate all scenarios in hourly MWs

» Assume Real-Time prices and loads are constant for an hour
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Managing Wholesale Market Costs ercot ['?

Costs Tools

Bilateral Trades




Example 1: Baseline Energy Costs

Friendly Power, LLP

Does not hedge for Hour 1200
» Buys all energy in Real-Time Market
* 100 MW load in West Load Zone
« $40 Real-Time Price

ercot=>
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Real-Time Energy Settlement ercot f?

Real-Time Energy Imbalance

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

RTSPP = Real-Time Settlement Point Price

Real-Time
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Real-Time Energy Settlement ercot ['?

Real-Time Energy Imbalance at a Load Zone

DAM Energy Sales
DAM Energy Purchases -+

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

Metered Load

Supplies Obligations

Each Settlement Point

settled separately

Real-Time
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Real-Time Energy Settlement ercot ['?

Real-Time Energy Imbalance at a Resource Node

Metered Generation
+ DAM Energy Sales

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

Trade Energy Sales
Trade Energy Purchases

Supplies Obligations

Each Settlement Point

settled separately

Real-Time
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Real-Time Energy Settlement ercot ['?

Real-Time Energy Imbalance at a Hub

DAM Energy Purchases DAM Energy Sales

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

Supplies Obligations

Each Settlement Point

settled separately

Real-Time

20



Example 1: Baseline Energy Costs

Real-Time Energy Imbalance at the West Load Zone

DAM Energy Sales
DAM Energy Purchases +

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

Metered Load

=(-1) [[ ] = [ ]] % $40/MWh

ercot=>
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@ Discussion: Other Options for Buying Energy

Real-Time Energy Imbalance offers ideas

= (-1) SUPPLIES?

ercot=>

Metered Load % RTSPP

... but what are the Potential Risks

22



Price Matrix for Hour 1200 (Wednesday)
Resource Node A West Hub West Load Zone
Bilateral
$50/MWh $55/MWh $60/MWh
Trade
Day-Ahead
y $45/MWh $47/MWh $50/MWh
Market
Real-Time
$30/MWh $35/MWh $40/MWh
Market

Resource @:
Node A

ercot=>
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Managing Wholesale Market Costs ercot ['?

Costs Tools




Day-Ahead Market Transactions

Network
Model

DAM

Types of Bids:

* Energy Bid
« PTP Obligation Bid

25



Energy Bids erCUtPV\

Day-Ahead Market Energy Bid

- Proposal to buy energy in DAM

« Submitted at any Settlement Point

$ / MWh

Financial credit in Real-Time Market

Real-Time
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Day-Ahead Market Energy Settlement ercot ['?

Charge for awarded Energy Bid

= Awarded MW * DASPP

Payment for awarded Energy Offer

= (1) * Awarded MW * DASPP

‘y DASPP = Day-Ahead Settlement Point Price

DAM
27



Example 2: Hedging Energy Costs with DAM

Friendly Power, LLP

DAM Energy Award for Hour 1200
« 100 MW award in West Load Zone
« 100 MW load in West Load Zone

ercot=>

Charge = 100 MW * $50/MWh

= $5000 per hour

28



Example 2: Hedging Energy Costs with DAM

Real-Time Energy Imbalance at the West Load Zone

DAM Energy Sales
DAM Energy Purchases +

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

Metered Load

=(-1) [[ ] = [ ]] % $40/MWh

ercot=>
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Example 2: Scorecard ercot Py‘

Type of Settlement m

Day-Ahead
h 5000.00
Market DAM Energy Purchase
Real-Time .
- I
Market Real-Time Energy Imbalance “

NET Cost $5000.00

30



Managing Wholesale Market Costs ercot ['?

Bilateral Trades




Bilateral Trades

Decentralized Forward Market

« QSE-to-QSE transactions
» Transfers settlement responsibility

« Buyer and seller must confirm

Bilateral Trade

32



Example 3: Hedging Energy Costs with Trade

Friendly Power, LLP

Energy Trade for Hour 1200
« 100 MW trade at West Hub
« 100 MW load in West Load Zone

ercot=>

Cost =100 MW * $55/MWh
= $5500 per hour
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Example 3: Hedging Energy Costs with Trade

Real-Time Energy Imbalance at the West Hub

DAM Energy Purchases DAM Energy Sales

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

=(-1) [[ ] = [ ]] * $35/MWh

ercot=>
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Example 3: Hedging Energy Costs with Trade

Real-Time Energy Imbalance at the West Load Zone

DAM Energy Sales
DAM Energy Purchases +

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

Metered Load

=(-1) [[ ] = [ ]] % $40/MWh

ercot=>
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Example 3: Hedging Energy Costs with Trade

Net Real-Time Energy Imbalance

100 MW

RT Prices:

$35

100 MW

Trade ~g Load
— % 9

$40

Payment at Hub

Charge at Load Zone

Net Amount

ercot=>
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Example 3: Scorecard ercot 1}7‘

Type of Settlement m

Day-Ahead
h N/A
Real-Time :
_ .00
Market Real-Time Energy Imbalance $500

Net ERCOT Settlement $500.00

ENEIEY Cost to LSE for Energy Traded $5500.00
Trade

NET Cost $6000.00
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Managing Wholesale Market Costs ercot %‘

Tools

| >< Day-Ahead Market




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

Ul

39



Day-Ahead Market Transactions

Network
Model

DAM

Types of Bids:

* Energy Bid
« PTP Obligation Bid

40



Day-Ahead Market Point-to-Point Obligation Bid

Submitted between any two Settlement Points

Real-Time

Source Sink

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

Bid

41



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

Day-Ahead Market Point-to-Point Obligations

Source %

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 BrCUtPV‘
Real-Time Settlement
100 MW 100 MW
Trade ~ Load
100 MW
RT Prices: $35 $40
Payment at Hub Charge at Load Zone | Payment for PTP Obligation Net Amount

44



Example 4: Scorecard ercot 1}7‘

____ Tweofsetemew | Rewt
S
Real-Time
Ve

Net ERCOT Settlement $300.00

EEIE Cost to LSE for Energy Traded $5500.00
Trade

NET Cost $5800.00

45



Managing Wholesale Market Costs ercot ['?




Hedging Congestion Costs Longer Term

/ Congestion \

Revenue Rights

~ Monthly Financial instruments

 Purchased at Auction Price

» Settled at DAM price spread

47



Hedging Congestion Costs Longer Term

/ Congestion \

Revenue Rights Two types of instruments

Point-to-Point Obligation

Payment or Charge in DAM

Point-to-Point Option

Payment only in DAM

48



Acquiring Congestion Revenue Rights

CRR Auction Transactions

Awards

Network CRR
jodel Auction

49



Acquiring Congestion Revenue Rights

CRR Auctions take place twice per month:
* Monthly Auction
* Long-Term Auction Sequence (LTAS) /ERcoTY

« Six-month timeframe (Jan - June or July - Dec)
« Six Sequences (3 years)
* One Auction per month

Jan- JuIy Jan- JuIy-

June Dec June Dec
JuIy Jan- JuIy- Jan-
Dec June Dec June

50



@ Discussion: CRR Time-of-Use Blocks

Friendly Power buys CRRs in Monthly Auction

Which Time-of-Use Block?

Mon Tues Wed Thurs Fri
Off-Peak (0100 — 0600)

Peak Weekday (0700 — 2200)

Off-Peak (2300 — 0000)

Sat Sun

Peak Weekend
(0700 — 2200)

91



Updated Price Matrix for Hour 1200 (Wednesday)

ercot=>

Resource Node A West Hub West Load Zone
Bilateral
$50/MWh $55/MWh $60/MWh
Trade
Day-Ahead
Ay-Anea $45/MWh $47/MWh $50/MWh
Market
Real-Time
I $30/MWh $35/MWh $40/MWh
Market
Peak Weekday PTP Option Auction Price
West Hub to West Load Zone $2/MWh
Resource Node A to West Load Zone $3/MWh

52



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

Source - ‘ ’ - Sink
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 BI'[,‘UtPV‘

Day-Ahead Market Settlement

Source % »' , @ Sink
100 MW

DAM Prices: $47 $50

Sink minus Source Price Payment for CRR

95



Example 5: Hedging Real-Time Congestion with CRR

Real-Time Settlement

100 MW

RT Prices:

$35

100 MW

Trade ~g Load
— % @

$40

Payment at Hub

Charge at Load Zone

Net Amount

ercot=>
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é Example 5: Scorecard

Type of Settlement Result

O X3 ¥AUleiile]sM Charge for Awarded PTP Option $200.00

DAM Energy Purchase N/A

Day-Ahead

Market Payment for PTP Option -$300.00

Charge for DAM PTP Obligation N/A

Real-Time Real-Time Energy Imbalance $500.00

Market Payment for DAM PTP Obligation N/A

Net ERCOT Settlement $400.00

Cost to LSE for Energy Traded $5500.00

NET Cost $5900.00




Q Discussion: Congestion Hedging — The Big Picture

\_

4 Congestion )
Revenue Rights

VAN

DO

S

W

CRR Auction

)

Day-Ahead Market

O

O

4 Point-to-Point )
Obligations

@'g'@

Real-Time

ercot=>
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Managing Wholesale Market Costs ercot %‘

Tools

| >< Day-Ahead Market




Example 6: Hedging Real-Time Congestion with CRR & 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: Hedging Real-Time Congestion with CRR & DAM

CRR Auction Settlement

100 MW

Cost =100 MW * $2/MWh

= $200 for Hour 1200

ercot=>

61



Example 6: Hedging Real-Time Congestion with CRR & DAM

Day-Ahead Market Settlement

Source % - ' o @ Sink
100 MW

DAM Prices: $47

$50

Payment for CRR

Charge for PTP Obligation

Net Amount

ercot=>
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Example 6: Hedging Real-Time Congestion with CRR & DAM BrCUtPV‘
Real-Time Settlement
100 MW 100 MW
Trade ~ Load
100 MW
RT Prices: $35 $40
Payment at Hub Charge at Load Zone | Payment for PTP Obligation Net Amount

63



é Example 6: Scorecard

Type of Settlement Result

O X3 ¥AUleiile]sM Charge for Awarded PTP Option $200.00

DAM Energy Purchase N/A

Day-Ahead

Market Payment for PTP Option -$300.00

Charge for DAM PTP Obligation $300.00

Real-Time Real-Time Energy Imbalance $500.00
Market Payment for DAM PTP Obligation -$500.00

Net ERCOT Settlement $200.00

Cost to LSE for Energy Traded $5500.00

NET Cost $5700.00




Managing Wholesale Market Costs 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=>
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Example 7: Hedging Day-Ahead Congestion with CRR

CRR Auction Settlement

Resource @__ m _
Node A
100 MW

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

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

ercot=>
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Example 7: Hedging Day-Ahead Congestion with CRR

Day-Ahead Market Settlement

Resource @__ m _
Node A

DAM Prices: $45

100 MW E

$50

Energy Charge at Load Zone

Payment for PTP Option

Net Amount

ercot=>
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Example 7: Hedging Day-Ahead Congestion with CRR

Real-Time Energy Imbalance at the West Load Zone

DAM Energy Purchases
= (-1) -

Trade Energy Purchases

o |(

J-

DAM Energy Sales
+

Trade Energy Sales % RTSPP
+

Metered Load

] * $40/MWh

ercot=>
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é Example 7: Scorecard

Type of Settlement Result

O X3 ¥AUleiile]sM Charge for Awarded PTP Option $300.00

DAM Energy Purchase $5000.00

Day-Ahead

Market Payment for PTP Option -$500.00

Charge for DAM PTP Obligation N/A

Real-Time Real-Time Energy Imbalance $0.00

Market Payment for DAM PTP Obligation N/A

Net ERCOT Settlement $4800.00

Cost to LSE for Energy Traded N/A

NET Cost $4800.00




Managing Wholesale Market Costs ercot ['?

Bilateral Trades

Ancillary Services




Ancillary Service Obligations

ERCOT allocates the AS Plan as
Advisory AS Obligations (by 0600)

Hourly Quantities

Regulation Up
Regulation Down
Responsive Reserve
Contingency Reserve
Non-Spinning Reserve

e

DAM

72



Ancillary Service Obligations

QSE chooses how to fulfill before DAM

Self-Arrange ERCOT Procurement

% And/Or

Bilateral Trade

Final AS Obligations are posted with DAM results

73



Ancillary Service Obligation Costs (by hour)

QSE pays their Final AS Obligation in Day-Ahead Settlement
* Reduced by Self-Arranged Quantity DA AS AMT =

 Charged at Day-Ahead AS Price (Final Obligation — Self-Arranged) *
Day-Ahead AS Price

Final AS Obligations are updated in Real-Time Settlement

* New Obligation = Actual Load Ratio Share
RT AS AMT =

« Reconciled to Day-Ahead AS Charge (New Obligation — Self-Arranged) *

Day-Ahead AS Price -
DA AS AMT

74



Example 8: Hedging Ancillary Service Costs with Trade

Friendly Power, LLP

Self-Arranges 10 MW of Responsive
Reserve for Hour 1200

* 16 MW Final Obligation for Responsive Reserve
« $12 Day-Ahead Responsive Reserve Price

* 15 MW New Obligation for Responsive Reserve

ercot=>
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Example 8: Hedging Ancillary Service Costs with Trade ercot 1}7‘

Friendly Power’s Ancillary Service Settlement

DA AS AMT = (Final Obligation — Self-Arranged) * Day-Ahead AS Price
DA AS AMT = ( ) * =

RT AS AMT = (New Obligation — Self-Arranged) * Day-Ahead AS Price —
DA AS AMT

RT AS AMT = ( )*

76



Managing Wholesale Market Costs ercot %‘

Tools

| >< Day-Ahead Market

Ancillary Services




Ancillary Service Only Offers

Financial Ancillary Service Transaction

Type of Service Offer
* Provides AS Price Hedging Regulation Up
: : Regulation Down
« Paid Day-Ahead AS Price = —
« Charged Real-Time AS Price Contingency Reserve

Non-Spinning Reserve

« Any QSE can participate

Net AS Obligation Costs
Charged Day-Ahead AS Price

Y .

Paid Day-Ahead AS Price Only
Charged Real-Time AS Price Offer

78



Q Discussion: Right price for AS Only Offers & Self-Arrangement? ercot PV‘

May AS Average (by hour)
$7.00

$6.00

$5.00

$4.00
=s=Day-Ahead
$3.00 =s=Real-Time

$2.00

$1.00

$0.00

HE18 HE19 HE20 HE21 HE22 HE23
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@ Take Home Scenario Workbook

Devise a “best” strategy (on your own):

 Link to Workbook: Load Serving Entities 201

 Start with the “Example Prices” tab

 Minimize cost to serve 100 MW forecast
« Study Prices
 Choose Financial Instruments

» Check strategy using the “Divergent Prices” tab
« Study Updated Prices
« Adjust Financial Instruments?

Resource
Node A

80


https://www.ercot.com/services/training/courses/details?name=Load-Serving-Entities-201#materials

Additional Resources ercot 1}7‘

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

Course Recommendations
https://www.ercot.com/services/training/recommendations

Market Education Contact
Training@ercot.com

ERCOT Client Services Contact
Clientservices@ercot.com

ERCOT Mailing Lists
http://lists.ercot.com/
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http://www.ercot.com/services/training/
https://www.ercot.com/services/training/recommendations
mailto:Training@ercot.com
mailto:Clientservices@ercot.com
http://lists.ercot.com/

Got Feedback? ercot %‘

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