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Agenda

In this training, we will

* Review the FERC 831 initiative and the different
phases of the project
* Review the key points of FERC 831 Phase 2

» Discuss the detalls and timing regarding the
FERC 831 market simulation

« Complete an overview of each of the three
FERC 831 market simulation scenarios

« Discuss questions we have received from
customers on the market sim scenarios and the
corresponding answers

* View the new Energy Bid Celiling table in SIBR
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FERC 831 Implementation Timeline

2/17/2021:. CAISO files emergency provision with FERC to
allow for after-the-fact cost recovery on incremental energy
costs above the $1000/MWh bid cap

Split Implementation into Two Phases:

3/20/2021: CAISO implements FERC Order 831 Phase 1
“‘compliance” provisions

6/15/2021: CAISO plans to implement FERC Order 831
Phase 2 “enhancements” provisions with additional
functionality (this training)
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FERC 831 ENHANCEMENTS
(PHASE 2) OVERVIEW
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FERC 831 Phase 2: Key Points Q/

« Implements various sets of market penalty parameters
that will be effective depending on market conditions

* Implements price screening methodology for virtual bids,
demand bids, and non-resource-specific system
resource (import and export) bids that are more than
$1000/MWh

— Establishes the Maximum Import Bid Price (MIBP)

— Differentiation between RA and non-RA Non-Resource Specific
System Resource Import Bids

View the FERC 831 on the CAISO.com

Learning Center
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http://www.caiso.com/Documents/Presentation-FERC-Order-831-Import-Bidding-Market-Parameters-Training-Apr-28-2021.pdf
https://youtu.be/cOvt0il0yJQ

MARKET SIMULATION
SCENARIOS OVERVIEW
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Market Simulation Scenarios Overview

* Purpose: showcase FERC 831 Phase 2 functionality
(variable energy bid cap depending on certain
conditions)

» Two specific conditions that will raise the bid cap above
$1000/MWh:

— There is a cost verified bid submitted above
$1000/MWh (Scenarios 1 & 2)

— The maximum import bid price parameter (MIBP) is
calculated above $1000/MWh (Scenario 3)

» Note: More about how the MIBP is calculated can be found in
the FERC 831 training on the caiso.com learning center
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http://www.caiso.com/participate/Pages/LearningCenter/default.aspx
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Market Simulation Scenarios Additional Detall

* Goal of scenarios is for market participants to familiarize
themselves with the FERC 831 Phase 2 functionality that
will be implemented in mid-June

« Structured market simulation for FERC 831 will occur
May 25th — June 9th

« CAISO will set up data in the Map Stage environment in
order for conditions to be met so participants can
observe how bids above $1000/MWh will be treated for
different resource types

« This market sim will be for both the day-ahead market
and the real-time market
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FERC 831 Market Sim Scenarios Location

FERC 831 Market Simulation Scenarios can be found on
the Release Planning page on CAISO.com

CIRSIYY S0 i WEsm Inueea
ENENgy rEsources

FERLC Crder 831 - Import bidding
and market parameters

Flexible ramping product
refinemenis

Hybrid rezources

Market enhancements for summer
2021 readiness

Real-ime settlement review
Resource adequacy enhancements

Variable operations and
maintenance cost review

&> California ISO

(-:;:} Western EIM NorthWestern Energy
(}:} Western EIM Public Service Company of New Mexico
(-}:} Western EIM Turlock Irmigation District

Summer 2021
TE) Market Simulation Plan - Summer 2021 Release

5| Market Simulation Settlements Calendar - Summer |
(-E} Summer 2021 release market simulation communic
(-}:} Draft settlement technical documents ' \
E} FERC order 831 - pricing parameters, import hld N dlidation
% Video - FERC Order 231 Import Bidding Markx." A5 - Apr 28, 2021
'@ Presentation - FERC Order 831 Import Bidding b 2t Parameters - Apr 28, 2021
'@ Market Simulation Structured Scenarios - FERC order 831 4132021 15:17
'@ Business Requirements Specification v1.2 - FERC 831 Import Bidding and Market
Parameters 410172021 13:39
() Master File documents
(-}:} Resource adeqguacy enhancements track 1
(* Summer 2021 readiness

e 43072021 10:21
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http://www.caiso.com/informed/Pages/ReleasePlanning/Default.aspx

EE— -

% California ISO

FERC 831 Market Sim Scenario #1




S
FERC 831 Market Sim Scenario #1 Overview

« Submitting a manual reference level change request in
CIDI that results in a cost-verified energy bid above
$1000/MWh

— Reminder: manual reference level requests apply for
all hours of the trading day

« Manual reference level change request process was
Implemented as part of the CCDEBE Initiative

— You can find more about how to submit a manual
reference level change request on the CAISO.com
Learning Center or in the Market Instruments BPM
Attachment O.1.3
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http://www.caiso.com/Documents/Presentation-CommitmentCosts-DefaultEnergyBidEnhancements.pdf
http://www.caiso.com/participate/Pages/LearningCenter/default.aspx

FERC 831 Market Sim Scenario #1 Process

1. Submit manual reference level change request via
CIDI ticket before 8am

— This step is optional during market simulation
— You can submit a ticket in CIDI and the CAISO team will process
for market sim

» Please note: “For FERC 831 Market Simulation, Non-
Production” in the subject line and select the Map Stage

environment.

2. Once approved, revised DEB will be used in CAISO
systems the new value will be listed in the CMRI
Default Energy Bid Curves report
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FERC 831 Market Sim Scenario #1 Process (cont.)

3. You can now submit energy bids and make bid
adjustments up to the revised DEB value in SIBR for
all hours of the DAM and RTM trading day

4. Validate settlement statements with applicable
energy costs
— May take up to a week to receive settlement statement

ISO PUBLIC — © 2021 CAISO

% California ISO



Market Sim Scenario #1 Questions - #1

Is necessary for SCs to submit additional
energy bids in SIBR if they are already

submitting the manual request via CIDI Ticket
portal?

Yes, this allows SCs to fully test this
scenario and observe how resource-
specific resource bids are handled in SIBR
after a manual request is submitted.
Generally, the SC is responsible for
submitting bids even after the CAISO
processes a manual request.
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Market Sim Scenario #1 Questions - #2

What resources will be used to test the FERC

831 functionality?

The CAISO plans to submit a manual
request for at least one resource-specific
generating resource as a baseline for a
ﬂ cost verified bid. The specific resource will
4 be one from an SCID that is not
participating in the market simulation.

A
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Questions
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FERC 831 Market Sim Scenario #2 Overview

e Submitting a bid above $1000/MWh via an automated
reference level change request in SIBR

— Reminder: automated reference level requests only
apply to specific hour(s)

Description Testing with Automated Reference Level Change Request as the cost-
verified bid above 51,000/MWh

IS0 Actions CAISO will upload high natural gas prices and set some parameters for
non-gas resources to set Reasonableness Threshold DEBs at 52000.
CAISO may also need to submit some automated adjustments in SIBR if
none submitted by market participants. CAISO will indicate to
participants when they can start submitting bids to test the functionality
in SIBR and for which hours, based on when the systems process the
high-price inputs.

w2 TEIM Maketd TSl et B s and g r R
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FERC 831 Market Sim Scenario #2 Process

1. Go into SIBR and complete an automated
adjustment to increase DEB above $1000MWh
— CAISO will upload high prices to set parameters up
— Use the Energy Adjustment functionality in the SIBR Ul

2. Submit energy bid above $1000/MWh

3. Validate settlement statements with applicable
energy costs
— May take up to a week to receive settlement statement
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Market Sim Scenario #2 Questions - #1

At what price will the CAISO upload the natural
gas prices as mentioned in the ISO actions of

scenario 2? And is this for the Day-Ahead or
Real-Time market?

The goal here is to upload a gas price that
IS sufficiently high enough to raise
Reasonableness Threshold DEBs to
$2000. With an approximate unit heat rate
of 10 MMBtu/MWh, the price would have
to be around or above $200/MMBtu. The
CAISO plans to run this scenario for both
DAM and RTM.
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Market Sim Scenario #2 Questions - #2

Can CAISO provide the Trade Date and trading
hour ahead of time so the SCs can be more

prepared to test this functionality? Is it
possible for the SC to submit bids for all hours
when testing scenario 2?

The CAISO will set up conditions for this
scenario for more than one hour (see slide
#32 for specifics). Also, we'd prefer that
SCs limit the number of hours they submit
cost-verified bids above $1000/MWh
because it will reduce the opportunities for
other SCs to test this functionality
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FERC 831 Market Sim Scenario #3 Overview

« CAISO will set conditions so that MIBP will be above
$1000/MWh for a specified set of hours

— Other conditions will be limited (i.e. no other cost
verified bids above $1000/MWh) so just this scenario
can be tested

Description Testing with Maximum Import Bid Price greater than 51,000/MWh

ISO Actions CAISO will set the MIBP at $2000 for some hours for DAM ;

CAISO will set the MIBP at $2000 for some hours for RTM .

CAISO will ensure that no other conditions are set to allow any cost-
verified bids > 51000 to isolate conditions. CAISO will indicate to
participants when they can start submitting bids to test functionality in
SIBR, based on when the MIBP calculation is processed.

PR TV e e N T RV T e T T
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FERC 831 Market Sim Scenario #3 Process

1. Submit energy bid in SIBR above $1000/MWh

2. Validate settlement statements with applicable
energy costs
1. May take up to a week to receive settlement statement
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Market Sim Scenario #2 Questions - #1

Will the CAISO publish the on-peak index
values for both the DAM and RT that it captures

to use to calculate the MIBP for each market?

Due to contractual limitations with the
// vendor, the CAISO is unable to post the
\v Index values used in the MIBP calculation.
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Market Sim Scenario #2 Questions - #2

How many hours will the CAISO set the MIBP at
$2000/MWh during market sim for both DAM

and RTM?

The CAISO will set up conditions for this
/-, scenario for more than one hour (see slide
{ o #32 for specifics).
\\
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Market Sim Scenario #2 Questions - #3

Will the CAISO publish the calculated MIBP for

each hour or only the shaping factor?

As mentioned previously, the CAISO is
unable to post the MIBP publically.
However, the shaping factor will be posted
on OASIS. This report, combined with a
data subscription to the index vendor
(Intercontinental Exchange, or ICE),
should allow participants to construct a
close approximation of the MIBP
calculated by the CAISO.
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Market Sim Scenario #2 Questions - #4

If CAISO will be publishing an OASIS report
showing the shaping factor for each trade date,

when will that be published relative to each
operating day?

The CAISO expects to publish the shaping
factor report on OASIS by approximately
9AM for the DAM shaping factor, and by
approximately 10PM for the RTM shaping
factor.
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DAM Hourly Energy Price Shaping Report - OASIS
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Hourly Energy Price Shaping Factor
% 1 -9 of bM ]

Market 4 OprDate 4 HED1 HE0Z  HE03 HED4 HEDS HEDG HEO7 HEDS HE09 HE10 HE11 HE12 HE13
05M072021 -0.02000

HE14 HE15 HE16 HE17 HE18 HE19 HE20 HE21 HE22 HEZ23 HEZ24 HE25

DAM 05/11/2021 -0.06667 -0.02000 -0.02000 -0.02000 -0.02000 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02182 -0.02000 -0.02000
DAM 0571272021 0.0040% 0.00427 000427 000395 000443 000541 000764 000721 000516 000332 000133 000053 000013 0.00000 000003 0.00052 000041 000468 000677 000873 000662 000747 000612 0.00613
DAM 05/1372021 0.30069 030332 031306 032936 040391 048846 052215 050650 031367 023251 0.13726 0.07563 0.05261 0.02389 0.01372 0.06035 0.06232 0.32032 0.47919 058572 0.44164 048588 0.51930 0.50627
DAM 051472021 0.37093 0.33814 034648 034149 037093 0486740 051414 049420 030266 023262 0137268 0.04576 001373 0.00009 000183 0.03242 001359 025488 043893 055259 042982 049368 050627 0.47616
DAM 05/15/2021 0.21742 0.20040 020253 0.20253 022152 027776 027406 025351 0.16268 012583 0.07437 0.03333 0.01754 0.00005 0.00099 0.01783 0.00950 0.14193 0.24257 030011 023293 025817 0.29438 0.28436
DAM 0571672021 0.22152 0.21210 021049 021519 024994 028481 033920 0313490 0.20886 0.17627 0.15313 0.05380 000949 0.00044

0.00127 0.02116 0.04310 020868 032127 040451 035244 032514 029114 027215
0.00099 0.01655 0.03371 0.16322 0.25129 031640 0.27567 025432 029114 027215
0.00099 0.01655 0.03371 0.16322 0.25129 031640 027567 025432 029114 027215

DAM 051772021 0.22152 0.21210 0.21049 0.21519 024994 0.28481 026531 024520 0.16337 013767 0.11977 0.04208 0.00743 0.00035
DAM 0571872021 0.22152 0.21210 0.21049 021519 024994 028431 0.26531 024520 0.16337 0.13787 0.11977 0.04208 0.00743 0.00035

Report Generated: 05/18/2021 16:42:20
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RTM Hourly Energy Price Shaping Report - OASIS

& Hourly Energy Price Shaping Fac' X + Q
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OASIS MAPTest

Hourly Energy Price Shaping Factor
- 1.8 ot b P o

Market 4~ OprDate & HEO01 HE02 HE03 HE04 HEO5 HEO6 HEO7 HEOE HE09 HE10 HEN HE12 HE1} HE14 HE15 HE16 HE17 HE18 HE19 HE20 HE21 HE22 HE23 HE24 HE2S

05M1/2021
RTM 05/1272021 0.17957 0.18114 0.15696 0.19669 0.24121 0.29171 0.28244 027398 0.16967 0.12577 0.07426 0.04001 0.02846 0.01292 0.00742 0.03264 0.03371 0.17327 0.25921 0.31683 0.23889 0.26282 0.31013 0.30234
RTM 05/13/2021 0.37093 0.33914 0.34648 0.34140 037093 0.48740 0.51414 049420 030268 023262 013728 0.04576 0.01373 0.00009 0.00183 0.03242 0.01350 0.25488 043893 055250 042082 0.49368 0.50627 047616
RTM 05/1472021 0.36407 0.33556 0.33914 0.33914 037093 0.46514 0.50665 0.46867 0.30075 0.23262 0.13749 0.06161 0.03242 0.00009 0.00183 0.03206 0.01757 0.26239 0.44844 0.55481 043062 0.47727 0.49294 047616
RTM 05/15/2021 0.22152 0.21210 0.2104% 0.21519 0.24094 0.28431 0.26531 024520 0.16337 013787 0.11977 0.04208 0.00743 0.00035 0.00099 0.01655 0.03371 0.16322 025120 031640 027567 025432 029114 027215
RTM 05/18/2021 0.22152 0.21210 0.21049 0.21519 0.24994 0.28431 0.33020 031349 0.20886 0.17627 0.15313 0.05380 0.00949 0.00044 0.00127 0.02116 0.04310 0.20868 0.32127 0.40451 0.35244 032514 029114 0.27215
RTM 05/17/2021 0.22152 0.21210 0.2104% 0.21519 0.24094 0.28431 0.26531 024520 0.16337 013787 0.11977 0.04208 0.00743 0.00035 0.00099 0.01655 0.03371 0.16322 025120 031640 027567 025432 029114 027215
RTM 05/18/2021 0.22152 0.21210 0.21049 0.21519 0.24994 028431 0.26531 0.24520 0.16337 0.13787 0.11977 0.04208 0.00743 0.00035 0.00099 0.01655 0.03371 0.16322 0.25120 0.31640 0.27567 0.25432 029114 0.27215

Report Generated: 05/18/2021 16:43:34
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Schedule by Tie Report- OASIS
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Questions
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Market Sim Scenarios Timing

* Question: How will  know which hours | can submit
bids over $1000/MWh during market sim?

— Scenario 1: all hours for DAM and RTM
— Scenario 2: HE14-15 for DAM, 14-15 + 19-20 for RTM
— Scenario 3: HE19-20 for DAM, 19-20 + 21-22 for RTM

* Question: Can CAISO provide the trade dates on
which each scenario needs to be tested?

— Scenario 1: TD 5/25, DAM and RTM
— Scenario 2: TD 5/26, DAM and RTM
— Scenario 3: TD 5/27, DAM and RTM
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Additional Questions - #1

Will the CAISO publish the hours in which a
Resource Specific Resource has submitted a

bid above $1,000/MWh and that bid has been
cost-verified in either/both the DA and RT? If
so, when?

No, the CAISO is not currently planning to
publish this. However, SCs will be able to
determine in which specific hours the
variable price ceiling has been raised to
$2000/MWh as a new tabular report that
will list the bid ceiling value for all hours of
the trade date and market.
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SIBR Energy Bid Ceiling Table
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Dete: (057142021 |3 [ Appy | [ Reset |
~ Messages ~ Energy bid ceiling
b VTHEE K4 1 -0 » MO PR -E-1=0=)
Hour  Rule# Level Message P Hour* Day-Ahead Real-Time Timestamp
h B0032 6 DAM Bid Ceiling has changed set 32021 10 Mh 1000 1000 051132021 11:38
02h 60032 6 DAM Bid Ceiling has changed set ' o 05132021 10: 02h 1000 1000 05132021 11:38
03h 10077 6 RT CEILING Initialized. . 05132021 10: 03h 2000 2000 05132021 11:38
03h 60032 6 DAM Bid Ceiling has changed set 05/13/2021 0% 04h 2000 2000 05/13/2021 11:38
04h 10077 6 RT CEILING Initialized. D 'a 05132021 10: 05h 2000 2000 05132021 11:38
04h 60032 6 DAM Bid Ceiling has changed set » . . 05/13/2021 09: 06h 1000 1000 05132021 11:38
05h 10077 6 RT CEILING Initialized. 05132021 10: 07Th 1000 1000 05132021 11:38
05h 60032 6 DAM Bid Ceiling has changed set 'a a 05/13/2021 0% 08h 1000 1000 05/13/2021 11:38
06h B0032 6 DAM Bid Ceiling has changed set . L/ C/ . 05132021 10: 09h 1000 1000 05132021 11:38
07h 60032 6 DAM Bid Ceiling has changed set 05132021 10: 10k 2000 2000 05132021 11:38
05h 60032 6 DAM Bid Ceiling has changed set L J L) 05132021 10: 11h 2000 2000 05132021 11:38
08h 60032 6 DAM Bid Ceiling has changed set » 0571372021 10: 12h 2000 2000 05/13/2021 11:38
10h 10077 6 RT CEILING Initialized. 05/13/2021 10: 13h 2000 2000 05132021 11:33
10h 60032 6 DAM Bid Ceiling has changed set 05/13/2021 0&:: 14h 2000 2000 05132021 11:38
11h 10077 6 RT CEILING Initialized. 05132021 10: 15h 2000 2000 05132021 11:38
11h 60032 6 DAM Bid Ceiling has changed set to 2000. 0571372021 0§ 16h 2000 2000 05/13/2021 11:38
12h 10077 6 RT CEILING Initialized. 05132021 10: 17h 2000 2000 05132021 11:38
12h 60032 6 DAM Bid Ceiling has changed set to 2000 05/13/2021 0&:: 18h 2000 2000 05132021 11:38
13h 10077 6 RT CEILING Initialized. 05132021 10: 19h 1000 1000 05132021 11:38
13h 60032 6 DAM Bid Ceiling has changed set to 2000. 0571372021 0§ 20h 1000 1000 05/13/2021 11:38
14h 10077 6 RT CEILING Initialized. 05132021 10: 21h 1000 1000 05132021 11:38
14h 60032 6 DAM Bid Ceiling has changed set to 2000 05/13/2021 0&:: 22h 1000 1000 05132021 11:38
15h 10077 6 RT CEILING Initialized. 05132021 10: 23h 1000 1000 05132021 11:38
15h 60032 6 DAM Bid Ceiling has changed set to 2000. 0571372021 0§ 24h 1000 1000 05/13/2021 11:38
16h 10077 6 RT CEILING Initialized. 05132021 10:
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SIBR Energy Bid Ceiling Table

Messages - MAPTEST SIBR 193:1 3.

~ Energy bid ceiling

Table will get refreshed
periodically (i.e. when a

o o : -
s participant submits cost verified
05h >

o bid above $1000/MWh and the

07h

= change will reflect on the table)
08h

10h

10h

11h 10077 6 RT CEILING Initialized.

11h 60032 ] DAM Bid Ceiling has changed set to 2000.

12h 10077 6 RT CEILING Initialized.

12h 60032 6 DAM Bid Ceiling has changed set to 2000

13h 10077 6 RT CEILING Initialized.

13h 60032 ] DAM Bid Ceiling has changed set to 2000.

14h 10077 6 RT CEILING Initialized.

14h 60032 6 DAM Bid Ceiling has changed set to 2000

15h 10077 6 RT CEILING Initialized.

13h 60032 ] DAM Bid Ceiling has changed set to 2000.

16h 10077 6 RT CEILING Initialized.

Timestamp
0571372021 10:3
05/13/2021 10:3
05/13/2021 10:
05/13/2021 0%
05/13/2021 10:
05/13/2021 09:
05/13/2021 10:
05/13/2021 0%
0571372021 10:3

05/ 1 o
0571372021 10
051372021 053
051372021 10:
051372021 053
051372021 10:
051372021 053
051372021 10:
051372021 053
051372021 10:
051372021 053
051372021 10:
051372021 053
051372021 10:
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nYEHSED

Hour* Day-Ahead Real-Time Timestamp

01h
02h
03h
0dh
05h
06h
07h
03h
08h
10h

1000
1000
2000
2000
2000
1000
1000
1000
1000
2000
2000
2000
2000
2000
2000
2000
2000
2000
1000
1000
1000
1000
1000
1000

1000
1000
2000
2000
2000
1000
1000
1000
1000
2000
2000
2000
2000
2000
2000
2000
2000
2000
1000
1000
1000
1000
1000
1000

051372021 11:38
05132021 11:38
051372021 11:38
057132021 11:38
05132021 11:38
05132021 11:38
051372021 11:38
057132021 11:38
05132021 11:38
05132021 11:38
051372021 11:38
057132021 11:38
051132021 11:33
05132021 11:38
051372021 11:38
057132021 11:38
05132021 11:38
05132021 11:38
051372021 11:38
057132021 11:38
05132021 11:38
05132021 11:38
051372021 11:38
057132021 11:38
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I
Additional Questions - #2

Will the CAISO be publishing the daily penalty

parameter value in a separate report?

No, the CAISO is not currently planning to
publish the daily penalty parameter
values. The DAM will run with the
$2000/MWh penalty prices whenever the
SIBR DA variable ceiling price is
ﬂ $2000/MWh for any hour in that day. The
RTM will run with the $2000/MWh penalty
price whenever an hour in the market time
horizon had a $2000/MWh variable ceiling
price in that SIBR real-time hourly market.
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Please take time to fill out our training
evaluation!

For more detailed information on anything presented or to view these
materials, please visit the help page of the EIM Portal.

Or send an email to:
CustomerReadiness@caiso.com
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Acronyms

BAA Balancing Authority Area

BPM Business Practice Manual

BRS Business Requirements Specification

CAISO California Independent System Operator

CCDEBE Commitment Costs and Default Energy Bid Enhancements
CIDI Customer Inquiry, Dispute, and Information System
DAM Day-Ahead Market

DEB Default Energy Bid

EIM Energy Imbalance Market

FERC Federal Energy Regulatory Commission

IFM Integrated Forward Market

MIBP Maximum Import Bid Price
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Acronyms

MLC Minimum Load Cost

NGR Non-Generating Resource

NRS Non-Resource Specific

Pmin Minimum Load

RA Resource Adequacy

RSR Resource Specific Resource

RUC Residual Unit Commitment

SC Scheduling Coordinator

SIBR Scheduling Infrastructure and Business Rules Application
SMEC System Marginal Cost of Energy

RTM Real-Time Market
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