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Welcome to the California ISO

Today’s Presenters:
Rodney Jackson Heidi Carder
Senior Client Trainer Lead Client Trainer

November 17, 2021
Presentation fo begin 9:05 am PDT

Please open your chat pod

The information contained in these materials is provided for general information only and does not constitute legal or regulatory advice. The ultimate
responsibility for complying with the ISO FERC Tariff and other applicable laws, rules or regulations lies with you. In no event shall the ISO or its employees
be liable to you or anyone else for any decision made or action taken in reliance on the information in these materials.
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AGENDA

&

« |SO Foundations
— Roles, Structure and Coordination

 Functions

— Planning, Markets, Reliability

* Participation
— Policies & Initiatives, Stakeholder Process, ISO web
tools, Training
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Housekeeping

Make sure to If you have a If you want to
keep yourself guestion, you ask a question
muted unless may either ask or comment,
you have a over the you can
guestion phone or In virtually “raise
the chat your hand” in
WebEXx
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Before we get started...

{ View copy of presentation with helpful
links on our Learning Center page

More detailed information can be found in our
computer-based training courses

{ View other previously recorded training sessions

See reference section at the end of this presentation for helpful links
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North American energy regions share the goal of
maintaining reliability and market efficiency

/' ’

S New England

,,;/ New York ISO

{‘\, ‘ ‘\‘\—:
PIM
Southwest - Interconnection
Power Poo|
California
ISO

For more information visitthe ~ P&"

ISO/RTO Council website
Electric Reliability

Council of Texas
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The 1SO Is a nonprofit, public benefit corporation

Our responsibilities are to...

_ Maintain grid
¢ > reliability ::;’;’::::s':““"°““'
o < dee o
g T Facilitate infrastructure
g 8 Pemig  Run the
O on
o Support state and federa
c
<>) o policy goals Market
= Drive Coordinate the bulk
riv .
novation IECTTIC pOWer system
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The ISO Is also a Balancing Authority (BA)

The Western Interconnection is made up of
nearly 40 Balancing Authority Areas (BAAS)

For more information about other BAAS, visit the WECC website

Each BA is responsible for:

 reliably planning and operating an
area of the high voltage grid

* instantaneously matching
generation with load inside its
borders

* meeting import and export
obligations

% California ISO ISO PUBLIC — © 2021 CAISO 7
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The I1SO Is a grid operator and market operator

s Orid operator market operator

maintains reliability by: supports reliability by providing:

+  balancing supply and demand « alarger operational footprint

* cost minimization to balance supply

« operating transmission system within
and demand

limits
« non-discriminatory grid access to
supply and demand

« ensuring grid is secure in case of a

contingency event
« price transparency reflective of

« orchestrating restoration in case of -
system conditions

a system outage
« compensation for grid services

% California ISO ISO PUBLIC — © 2021 CAISO 8
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The ISO is a Reliability Coordinator

RC West:

« monitors the interconnected power grids in the West for
compliance with federal and regional standards

e determines measures to prevent or mitigate system
emergencies in day-ahead or real-time operations

ajor tncidents:

 |leads system restoration followilgie’

==

\'b_b

Serving over 40 balancing authorities
and transmission operators
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The ISO adheres to strict oversight

Regulated by the Federal Energy Regulatory Commission
FERC « Regulates the interstate transmission of electricity, natural gas
and oll
Compliant with the North American Electric Reliability Corp
NERC « Regulates the North American grid through the adoption and
enforcement of reliability standards
Members of the Western Electricity Coordinating Council
WECC « Coordinates bulk electric system reliability in the geographic
area known as the Western Interconnection
% California ISO ISO PUBLIC — © 2021 CAISO 10
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The groups you will interact with

& Campus Operations

Program & Application I

.I

| |

| |

I Power Systems Technology ~ Calfornia Aﬁi?hm S S Management I I

I Power Systems Technology Market Analysis Infrastructure Contracts~ Operations Services, I I

I Operations and Forecasting & Management Comgliance and Analysis I

I NALE :r:::{aﬁm | mm"quf Operations Plamiing mm I Legal Federal Affairs Total Rewards :
. I

: mmw e I Regulatory Regional Affairs I

| S e | — :

I Transmission I )

— e —_— I
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ISO coordinates with state agencies

ﬁr Resources Board
« Greenhouse gas regulations

/{ergy Commission and Legislature
Renewable Portfolio Standard

* Energy Policies (Senate & Assembly bills)

Water Resources Control Board

Once-through cooling

ublic Utilities Commission
Resource Adequacy

« Generation Procurement
* Integrated Resource Plan

% California ISO ISO PUBLIC — © 2021 CAISO 12
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The robust stakeholder process allows for customer
engagement with the 1SO

This process represents the typical process,
and often stages of the process run in parallel

POLICY AND PLAN DEVELOPMENT TARIFF DEVELOPMENT IMPLEMENTATION

@ Planning Documents BPM Revisions Market Simulation m

Stakeholder input is essential to ISO planning
processes and for the success of new initiatives
from policy development to implementation.

‘3 California ISO ISO PUBLIC — © 2021 CAISO 13
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Rules, guidelines and instructions define market and
reliability processes

Reliability and Rules and
safety stakeholder
requirements guides

Step-by-step
Instructions

Federal and ISO Tariff and Operating
Regulatory Business Procedures
Standards Practice

Manuals
&3 Colifornio ISO ISO PUBLIC — © 2021 CAISO 14
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What are the ISO’s primary functions?

Infrastru
Plan tions

CAISO is registered with NERC as a Balancing Authority, Transmission
Operator, Transmission Service Provider, Planning Coordinator, Market
Operator, and Reliability Coordinator.

e California ISO ISO PUBLIC — © 2021 CAISO 15
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What is our focus?

Planning
Coordinating and consolidating
transmission needs of the ISO BAA
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Transmission planning is a comprehensive evaluation
that requires coordination

|dentification of regional grid reliability

requirements and projects that bring economic
benefits to consumers

% California ISO ISO PUBLIC — © 2021 CAISO 17
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Annual Transmission Planning Process

January

Phase 1

Develop detailed
study plan

&> California ISO

April

Phase 2

Perform sequential Phase 3
technical studies &

publish
comprehensive plan

Procurement

ﬂ

ISO Board for approval of
transmission plan

ISO PUBLIC —© 2021 CAISO




Generation interconnection coordination brings new
resources to the grid

A structured process to help
resources interconnect to the

grid

;‘a' California ISO ISO PUBLIC — © 2021 CAISO 19
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Interconnection process map

Transmission-level I1SO ’E Iso
1L

resource interconnection in
(using ISO procedures) request
port o “.L:zem) usty
(using utility procedures) request
I(:u?;:l:ll,illso/uﬁlity procinnd] Permitting, engineering, procurement, construction
Adhering
_ _ to the
« Submit a request to interconnect deadlines

IS key!

« Participate in an interconnection study
« Complete interconnection agreements
* Follow new resource implementation process

* Begin participating in the market

% California ISO ISO PUBLIC — © 2021 CAISO 20
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What is our focus?

Markets
Acting as a marketplace for wholesale power
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Adequate resources for a full day’s operations are
procured, confirmed and optimized by two markets to
ensure reliability

Day-Ahead market Real-Time market

« Ensures, a day in advance resources are * Hour ahead scheduling to enable
available and deliverable in real-time import/export MWs
« Allow parties with bilateral agreements to « Allows variable energy resources to
schedule contracted supply/demand and submit energy forecasts and economic
offload excess supply as energy or bids closer to financially-binding interval to
Ancillary Services increase bid accuracy
« Secure pricing « Liquidates financial only bids
» Dispatches energy to meet instantaneous
demand
“‘3, California ISO ISO PUBLIC — © 2021 CAISO 22

e



Physical energy Is the electricity needed to meet the

needs of the balancing authority area

Procured outside of

the ISO markets, but
submitted to the ISO
through bidding and
scheduling

&> California 1ISO

Bilateral
contracts

Utility-
owned
~generation |

ISO

-ﬂ-g

ISO PUBLIC —© 2021 CAISO

Energy

demand

Load
forecast

Allow us to know
how much energy
will be needed in
real-time to meet
load requirements
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Market timelines: day-ahead, real-time and post market

S ol Gl o o el el ol el o el el el el ol ol ol el el ol ol e

Day-ahead market (DAM)

T -7 days 10:00 13:00

market results

r-_-_-_—_-_-_

i
i
Publish i
ublis i
i
I

T — e — — — — — — — — — p— — e e w— v — p—

Triggers real-time market

Real-time market (RTM)

T-1 after 13:00 T-75min Beginning at midpoint of
each 5min period

L > Post
market

* Hour-ahead scheduling process
* Fifteen minute market
* Real-time dispatch

% California ISO ISO PUBLIC — © 2021 CAISO o4
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The day-ahead market determines the amount of
enerqgy that will be purchased for each hour.

One hour /S,upply bids

N\
N\

Market

clearing |_ — — — o o o o e e e e - = X
price for
energy /
Energy /
$/MWh /

MW

wmand bids

Total cleared demand

% California ISO ISO PUBLIC — © 2021 CAISO o5
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The market also procures capacity (Ancillary Services) to
meet reliability requirements

Reqgulation

up Constant adjustments under 1ISO
control through automatic

Regulation generation control (AGC)
down

Regulating
Reserves

Spinning e
. reserve Sgpplythat IS either |
Contingency synchronized or not synchronized

to the grid and can provide

Reserves -eninnNi
Non-spinning energy within 10 minutes

reserve

% California ISO ISO PUBLIC — © 2021 CAISO 26
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The 1SO procures ancillary services and additional
capacity for the ISO BAA in day-ahead to meet reliability
requirements

Regulating reserves

* based on procurement targets set by ISO to meet WECC
standards

Contingency reserves

 based on procurement targets set by WECC

Residual Unit Commitment
» to meet the ISO system-wide and regional forecasts

‘3 California ISO ISO PUBLIC — © 2021 CAISO 27
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Residual unit commitment is used to meet the ISO’s
energy forecast

ISO forecast of
actual demand

Supply bids

e

N\

A

S G
>}

/[

/ . RUC

/ iq—r

MW t

Total cleared demand
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Residual unit commitment

Capacity
procurement
from additional
day-ahead
supply for real-
time

A method of
ensuring
reliability of the
grid

Awarded

Selects from
resource
adequacy and
other capacity
bids

resources must
submit an
energy bid in
the real-time
NEICGIS

% California ISO ISO PUBLIC — © 2021 CAISO 29
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Market Power Mitigation

%ompetition among

suppliers to serve the

load

Each hour the ISO tests all the bids for

market power. If a supplier potentially has
market power, their bid will be “mitigated”’.

No competition =
Market power

‘3 California ISO ISO PUBLIC — © 2021 CAISO 30
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Grid operators need a plan for operating the next day
to ensure reliability

« The California ISO uses its day-ahead
market to create a reliability plan. As a result,
resources are committed to provide:

— Supply to meet the demand that cleared In
the market

— Supply to meet the ISO demand forecast

— Ancillary services to meet the reliability
reguirements

‘\‘31 California ISO ISO PUBLIC — © 2021 CAISO 31




ECONOMIC BIDS AND SELF
SCHEDULES

‘3 CaliforniclISO I1soPuBLIC ~©2021 CAISO
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Energy bids provide an economic signal indicating a
participant’s willingness to supply or purchase energy

SUPPLY BID DEMAND BID

Energy Bid Energy Bid

500 600 0 100 200 300 400 500
MW Values MW Values

generators and imports loads and exports
The higher the price, The lower the price, the
the more they will supply more they will buy
% California ISO ISO PUBLIC — © 2021 CAISO 33
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Self schedules are also known as “price takers”

SUPPLY SELF SCHEDULE DEMAND SELF SCHEDULE

Informs the ISO that the
SCS is willing to buy a
certain quantity of supply,
regardless of the price, to
serve its load

Informs the ISO that the
SC is willing to run its

generator regardless of
the price

S
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_ _ Day-Ahead clears supply
Economic bids and self schedules RUEEERERER Mol s

Real-Time clears supply
Demand self-schedules

against ISO load forecast.

| | Supply bids

e

SICIN Self-schedules are
$MWh placed at the /
beginning of

economic curves

Supply selfl-sc edules

—\/

MW

N

Demand bids

/

Total cleared demand
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How does the market decide which resources to

commit?

Bids_L_]L_]L_]L_]L_]

[ . m #’ﬁ

Other cost considerations:

« Start-up cost (one time)

* Minimum load cost (hourly)

« Energy bid curve above minimum load ($/MWh)

% California ISO ISO PUBLIC — © 2021 CAISO 36
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Other inputs of the Day-Ahead market

Network

Outages model

Day-Ahead
Market

Optimization

Transmission
limits

Resource
parameters

% California ISO ISO PUBLIC — © 2021 CAISO 37
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Market timelines: Day-Ahead, Real-Time and post market

Day-ahead market (DAM)

T -7 days 10:00 13:00

Publish

market results

Triggers Real-Time market

=
|
I Real-time market (RTM) "
T-1 after 13:00 T-75min Beginning at midpoint of l
] each 5min period l
! [
I > I Post
market
[ 1
|
* Hour-ahead scheduling process ‘
| * Fifteen minute market l
* Real-time dispatch
IS ESE == = S NS ESE SN IS ESSE ESE S ESE S S S = - - ‘
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Real-Time market processes

75 minutes
before each

trade hour  Bids and hourly base 1 l’ lv l’

schedules submitted

4.5 hours 75 minutes 15 minutes 5 minutes
: prior to ahead of ahead of
ahead
trade hour energy flow energy flow
+ Forecast conditions * Start-up/shut
reviewed and any down/transition
additional power instructions sent via
] 5 Minute Market needed committed Automated Dispatch
System (ADS)
« Real-time market closes
» Base schedules & bids + Prices set and
submitted power dispatched
5 Minute Market The market is forward looking, evaluating market

conditions for multiple time horizons (intervals) and
producing the most accurate data to aid in market
optimization and decision making for System
Operators to maintain a reliable bulk electric system

‘3 California ISO ISO PUBLIC — © 2021 CAISO 39
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Real-time market hourly processes

Hourly

* Hour-ahead scheduling
process (HASP) is embedded in
RTUC as the first of the 4 runs

Submit schedules 75 minutes before each hour

RTMD/ED
Every

15 mins

STUC is looking
RTCD/ *RTUC/FMM/RTPD out 4 5 hours
Contingency MPM

As needed

Determined by System
Operators based on
system conditions

Market Power Mitigation (MPM)

Short Term Unit Commitment (STUC)
Feal-time Unit Commitment (RTUC)
Real-fime Pre-Dispatch (RTFD)
Fifteen Minute Market (FMM)
Real-ime Economic Dispatch (RTED)
Real-ime Dispatch (RTD) °
Realime Contingency Dispatch (RTCD) Every 5 mlns
Contingency — EIM Only

Real-ime Manual Dispatch (RTMD)

Exceptional Dispatch (ED) — EIM Only

‘3 California ISO ISO PUBLIC — © 2021 CAISO 40
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What is our focus?

Reliability
Balancing generation and load to meet energy
needs in the ISO BAA

‘3 California ISO ISO PUBLIC — © 2021 CAISO a1
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System Operations supports grid reliability

Control room personnel

« Highly skilled, cross-trained
System Operators with specific
responsibilities

“3 California ISO

Two separate control centers

« Redundant energy
management, market
software, and hardware
systems

 Diversified, secure
communications networks

ISO PUBLIC — © 2021 CAISO 42




System reliability requires a constant and instantaneous
match between supply and demand

Inter-Regional
Interchange

Sales Purchases

Power

Losses
Supply

Demand

Frequency

Decrease ‘ Increase

_______________________________________

_______________________________________
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Entities can participate through market products and
reliability services

Energy Reliability

_ Ancillary services:
Physical supply and demand Instantaneous

Contingency reserve

Virtual supply and demand _ _ _
Residual unit commitment

K

Congestion Revenue Rights
Reliability Coordination

Financial
M Flexible ramping product

Inter-SC trades

KK

-3 California 1ISO ISO PUBLIC — © 2021 CAISO 44
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Participation with the ISO depends on the service to

be provided E
TLoad Seln Entitie.sT
Dm} Response

/ Providers

Local Utility

& Cdlifornia ISO

ISO PUBLIC —© 2021 CAISO



SC certification process requirements

m L\ f; policie

Training | Financial | Testing Policies

% California ISO ISO PUBLIC — © 2021 CAISO




The Western EIM is a real-time only market

PacifiCorp

Electric
1S0 Balancing "1“ Energy Imbalance
Avthority Area BAN Market
Day-ahead & A Re-iime_ Market Only v

Real-time Market

oYy

California ISO

% Project

Market Operator o
B Coifetp:i': SO Electric

EIM entity

I Active perticipant

B Plonned EIM entry 2021
B Planned EIM entry 2022
B Plonned EIM entry 2023

‘3 California ISO ISO PUBLIC - © 2021 C 47
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Energy Imbalance Market key points

Separate balancing authority areas

o= Em m Em o =

balancing |

| authority |

et

@' I : balancing
balancing : a '
authority l LJ

I balancing -|

B
@/.J" ' i)\

—————

lowest cost
energy o -
1 - ' = 1 balancing authonly.
—————— 15O I |
I boluncmg authonly ! I )

Entities are still responsible for running their own BAAs
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Market process timelines: post market

Day-ahead market (DAM)

>
T - 7 days 10:00 13:00
Triggers real-time market
Real-time market (RTM)
T-1 after 13:00 T-75min Beginning at midpoint of
each 5min period -— - . .
' |
1 Post ]
market
| [
L NN == === - 4
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Let’s look at a day in the life of a participating resource

=)@

Market Optimization
and Reliable Operation

Market Participants take
- positions

% California ISO ISO PUBLIC — © 2021 CAISO 50
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Settlements are broken down by applicable markets

Example of 1 hour interval

Additional real-
time award

Incremental award
in the FMM

Initial day-ahead
award/Base
schedules

Day-ahead

:05 10 15 20 25 :30 35 40 45 :50 55 :00
Settlement interval

‘3 California ISO ISO PUBLIC — © 2021 CAISO 51
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Meter data is collected and processed for settlements

Settlement Quality Meter Data
(SQMD) is used for hillable
quantities to represent the energy
generated or consumed during a

settlement interval

& / . .
Revenue quality /" Validation '} Estimation

meter data

Meter data musf bhe
correct for accurate

Settlement settlements
guality meter
data

Settlements

‘3 California ISO ISO PUBLIC — © 2021 CAISO 52
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The settlement cycle processes market activity to
produce payments and charges

G

N

Publishing of
settlement
statements, invoices
and payment advices

Inputs from day- Calculations of
ahead and real-time formulas and
markets and meter settlement rules

‘3 California ISO ISO PUBLIC — © 2021 CAISO




Timelines are critical to settling the market efficiently

Invoices & payment Every Every
advices WELREEGE, Tuesday

Invoices and Payments due by 10am
Payment Advices for and disbursements made
trading dates Mon thru Sun by 2pm

Settlement B
Initial Last required

(s26)( 7088 P e . et
28 Disputes due 228 Dispuites due Disputes due

!
>000 0

Meter data

Market price corrections
P T = Trade Date

B = Business Days
M = Months

‘3 California ISO ISO PUBLIC — © 2021 CAISO 54

e



H

FOR MORE INFORMATION..

gC” alSO  ISOPUBLIC-© 2021 CAISO




Visit the www.caiso.com for information and resources

The California 150 is maonitoring COVID-18 developmeants, and is taking prosctive steps to protect staff, customers, community, and the electric grid. Leam mors.

Calendar  Todmy's Oulook  Recmnl Documents  Daily Brisfing  Coreers  Cortact Us

& Cadlifornia ISO [sean 5]
Resource Tabs Frmw=—— el

ABOUT US PARTICIPATE STAY INFORMED PLANNING MARKET & OPERATIONS RULES 150 EN ESFANOL

-

Bringing grid
conditions
to your fingertips with
the 0

joday’s Outlook As oF 12:00 05/2002021

v 2 d d
21,558 mw 26,646 mw 17,572 mw 82%

Current demand Forzcasted peak Current renewables Renewables serving load

e
Calendar News Releases Recent Documents Motices

THURSDAY, 05/20/2021 = |‘C al e n d ar

Latest Reports

2021

Summer Loads &
Resources Assessment
is now available,

read mare ==

Today’'s Outlook

ICal 530 AM-2:30PM % Board of Governors Telaconferenca Mesting (Exacutiva Sassion)

ICal 10:1SAM - 11:00AM % Markst Upaate

ICal 200 PM-200PM &7 Summer 2021 Relsaes - Markst Simutstion

ICal 200 PM-500PM % Wastern EIM Govemancs Review Committes Mesting (Gansral Ssealon)

FRIDAY. 05i21/2021 |
ICal 12:004M - 11:53 P @ Comments due - Draft 2022 Policy Inltistives Catalog

ICal &00AK - 10:00 AW &7 Market Survelllance Commities Mesting [Executive Seazlon)

ICal 10:00AM - 230 P % Market Survelllancs Committes Mesting (Gensral Seeslon) |

Ical 1000 AM - 12:00 PAM &9 Generator Interconnection - Cluster 14 Revleed Study Procees and
Timaline

MONDAY, 05i24/2021
ICal 1100 AM - 12:00 PM
ICal 200 PM - 3:00 PM

2021 Calitornia 130 Summear Loads and Resources Azgssamant
Summer 2021 Relaass - Markst simulation

TUESDAY, 0825:2021

[ OLACK LINKS STAY INFORMED IRELATED WEBSITES STAY CONNECTED

Boertt Mertz. Werrings and Emengency Modfications Market Porticipant Portal n n u D a

Business Practios Marusls Dy Bricfing onss
Carvers e Western EM

i o l _Related Websites

IRC W=t Portzd
"

Information

-
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http://www.caiso.com/

Find helpful EIM resources on the Western EIM
website

Calendar | Notifications | Contact Us | caiso.com

WESTERN ENERGY IMBALANCE MARKET

The Energy Imbalance Market is a real-time wholesale
energy trading market that enables participants anywhere
in the West to buy and sell energy when needed. EIM has

generated nearly $175 million in benefits.

Get started

The latest benefits
now >>

report is now
available >>

-;-*--\’-\ Frequently asked News 3 Notifications »»>
» .,'t__‘ 4 questions >> See the tatest deveiopments in the EIM
- % o= Find the answers to the most L Qc, W
- = frequently asked EIM PR Susscrbe »>
- questons -— Keep up to date on meetings, procedure and system changes. stakeholder

nitatves, and more

Copyrignt © 2017 Californts Independent System Operator. All rights reserved.
0SS = Glossary Ytemap Privacy Terms of we

https://www.westerneim.com
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https://www.westerneim.com/

Find more information about RC West under the Stay
Informed tab on the ISO website

Questions?
For more information on RC West
services, email us at: RCWest@caiso.com

http://www.caiso.com/informed/Pages/RCWest/Default.aspx

‘3 California ISO ISO PUBLIC — © 2021 CAISO 58
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http://www.caiso.com/informed/Pages/RCWest/Default.aspx

I

After the presentation, check out these links to hear
from an Operator and a Market Operator about a “day
in the life” from our Control Room.

California ISO Day in The Life - Grid Operations
https://www.youtube.com/watch?v=LG9culahqg-M

California ISO Day in The Life - Market Operations
https://youtu.be/439RVXaP4SM

£‘11 C0|ifornio |SO ISO PUBLIC — © 2021 CAISO



https://www.youtube.com/watch?v=LG9cu1ahq-M
https://youtu.be/439RVXaP4SM

Open Access Same-time Information System (OASIS)
provides public access to a variety of transmission
system data

& California ISO . OASIS «» @22

ATLAS REFEREMCE REPORT DEFIMITION FRICEE  TRAMSMISSION SYSTEM DEMAND EMERGY  AMCILLARY SERMICES CONGESTION REVEMUE RIGHTS PUBLIC BIDS

Standards Information

MWorth American Energy Standards Board (MAESB)
150 Business Practice Manuals

Available Transfer Capability Information

System Help

Faor interface technical specifications, product relesse plans and
other supporting documents go to:

System Technical Information

http://oasis.caiso.com/mrioasis/logon.do

For RT Interval 02:55 - LMP for SP15=%28.0404 NP15=%28.86688 ZP26=%28.0803

S conecTE QUICK LINKS
CASIS Hama Sysiem Operatng Messagss LMP Price Condour Maps Trading Hub Real-Tima Prices Historzal ACE
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Today’s Outlook provides users with a broad view of
supply and demand conditions impacting the ISO

Today’s Qutlook

Grid status

@ Normal

Supply and renewables

@

38,905 mw

Current demand

Current supply 2= or 2020

http://www.caiso.com/TodaysOutlook/Pages/default.aspx

Today's Qutlock @ Supply

Grid status

Current and forecasted demand s =200

Capacity status

38,803 MW
Current demand

“Available capacity varies due to oulages, congestion
and emergencies. View il outage reports.

4 0772018 -

47,000

Demand w Prices

d

5,877 mw

Current renewables

@ Renewables
15.1% (5.877 MW)

@ Natural gas
42.5% (16,585 MW)

@ Large hydro
12.3% (4,787 MW)
@ Imports
24.2% (0,465 MW)

@ Nuclear
5.8% (2,267 MW

@ coal

0.1% (20 M)
® Other
0.0% (0 MW)

@ Normal

I 47,132 MW
Available capaeity*

42159 MW
Forecasted peak

Prices Emissions

Leam more about aclive alerts, wamings and emergencies

official data in OASIS

v v

47,132 mw 38,905 mw
Available capacity” Current demand
| A
50,270 mw 42179 mw
Historical peak Today's peak
(Jul 24, 2006) (17:35)

Demand trend

Emissions

Learn more about active alerts, wamings and emergencies

5 =25
0 mw 3,691 mw

Current solar Current wind

Current renewables «= or 2050

@ Solar
0.0% (0 MW)

Wind
62.2% (3,801 MWV)
Geothermal
16.6% (975 MW)

Biomass.
6.5% (383 MW)
© Biogas
3.5% (228 MW
Small hydro
10.2% (500 MW)

Batteries
0.0% (2 M)

Options ~

A5 0F 20:50 0TMT7/2018

Today’s Outlook Demand
Grid status e Normal
A5 0OF 20:50 07TM7/2018
e map

A5 OF 20:50 07/17/2018

Supply @ Emissions

Leam more about active alerts, wamings and emergencies

View official prices in O/

42,159 mw

Forecasted peak
OREGON

e
43,031 mw

Tomorrow's
forecasted peak

Data ~

2o 2 2 A NS (serving ISO load)
.
38,775 mw 12,166 m1CO:h

Current demand Current CO; emissions

salifornia 1SQ supports the state’s clean air policies by integrating clean,

7/17/2018
Hour: 20-21  Interval: 0
Marginal Energy Cost: $91.67302

& &

0.314 mTCO/MWh 24%
Current CO, emissions rate Reduction in CO; emissions

Zero carben resources such as wind and solar. This page shows the:

‘s in reducing power plant emissions. CO; emissions data is n approximation. View how GO is caleulsted

rrent CO; per resource

s produced when a fuel is combusted to tum generator turbines.
solar, batteries, hydro and nuclear operate without emissions.

@ Imports

35.4% (4,303 MTCO, ]
® Natural gas

62.0% (7,542 mTCOsh]
® Biogas

1.0% (122 mTCOh)
® Biomass

1.4% (174 mTCOH)
@ Geothermal

0.1% (8 mTCOSM)

@ Coal
019 (18 mTCOM)

&> California 1ISO

ISO PUBL

CQ; trend

Emissions typically rise when traditional resources are nesded, such as
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http://www.caiso.com/TodaysOutlook/Pages/default.aspx

Business Practice Manuals (BPMs) provide detailed
rules, procedures and examples

« Market participants are encouraged to participate in our
Proposed Revision Request (PRR) process

Update BPM

BP g" ’;‘j @ SUBMIT PRR
up at Proposed Revision Request (PRR) submitted to the 1SO

POST FINAL DECISION a

Update u

Q COMMENTS PERIOD
Upon 1SO acceptance, PRR becomes public and
10-business day comment period starts

Q STAKEHOLDER MEETING
PRR details and comments reviewed and discussed

¢) RECOMMENDATION
ISO recommendation issued on PRR

BPM

Q’u&

 Visit the ISO calendar to find monthly meeting dates to
discuss PRRs

9 COMMENTS ON RECOMMENDATION
10-business day comment period open on recommendation

O STAKEHOLDER MEETING ON RECOMMENDATION
PRR recommendation and comments reviewed

http://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx
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http://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx

Sign up for the Daily Briefing to get a once-a-day
summary email of what is happening at the ISO

About Us

Participate

Stay Informed
Board and Commitiees
Stakeholder Processes
Release Planning
Clean, Green Grid
Managing Oversupply
Regional Collaboration
Energy Imbalance Market
Reliability Coordinator
Regional Solutions

Daily Briefing
Alert Warning Emergency
Notices

Meetings and Events
Recent Documents
Bulletins Reports and Studies
Papers and Propesals
Regulatory Filings and Orders
Planning
Market & Operations
Rules

ISO En Espafiol

nload 1ISO Tocl'cy
ile app

&> California ISO

Home = Stay Informed = Subscriptions and notifications

Subscriptions and notifications

We send out important notifications regarding ISO operations and markets, alerts and
emergencies, and upcoming events

Daily Briefing
Keep up to date on meetings, procedure and system changes, stakeholder initiatives and other important
A information about SO operations and markets with a daily email summarizing the day's market notices.

News releases
Get the latest on the ISC, the decisions of our Board of Governors, and breaking developments in the
energy industry.

Hiaiters Energy Matters newsletter

Stay informed of developments in energy that will impact your community and business. Many changes
are coming to California’s ensrgy landscape as the electricity grid evolves.

Flex Alerts

AFlex Alert is a call for consumers to voluntarily conserve electricity when there is a predicted shortage of
energy supply, especially if the grid operator needs to dip into reserves to cover demand. When
consumers reduce electricity use at critical times, it can prevent more dire emergency measures,
including pessible power outages.

[ Subscribe to any of the above ]

Follow us http://www.caiso.com/dailybriefing/Pages/default.aspx

Download 15O Today mobile app Subscribe to the feeds you want
D « View system conditions and pricing m « IMarket notices

= See market notices as they post « News releases
« Receive Flex Alerts « Stakeholder initiatives
« Alerts, warnings and emergency netifications « Alerts, warnings and emergency notifications
Follow us on Twitter Follow us on Facebook

u « Corporate n « Corporate
» Market notices « Flex Alert
= Flex Alerts

Watch us on YouTube
= Informational videos
» Meeting clips

« Training

Alerts, warnings and emergency notices

Find out when operating reserves or fransmission capacity limitations threaten our ability to safely and reliably operate the
arid. Receive notifications through our app or RSS.

Click here to access notices.

System operating messages

The ISO control room issues messages that describe current operational conditions on the grid and in the market. Access
these notices on OA SIS under Quick Links.

ISO PUBLIC —© 2021 CAISO
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http://www.caiso.com/dailybriefing/Pages/default.aspx

Check out our news webpage to find up-to-date

iInformation
Energy M o
“I‘;’gy atters = Regional Energy
ewsletter § Market
Recent News o © i
Releases -§ E ‘/ P “““e?lc
8= Planning
Alerts, Warnings & "é’ Innovation,
Emergencies £ technologies &
Helpful Links - strategies
Media Hotline: 888-516-NEWS (6397)
http://www.caiso.com/about/Pages/News/default.aspx «  Email: ISOMedia@caiso.com
& Cdlifornia ISO ISO PUBLIC - © 2021 CAISO o4
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http://www.caiso.com/about/Pages/News/default.aspx

ISO has created a dedicated developer site to
enhance customer service

« Comprehensive website for IT developers
— consolidates the technical documentation needed to access non-

public ISO systems
&> California ISO Developer

Developer resources developer.caiso.com

Welcome to the ISO's site for developers to interface with our technical systems
and services. This site provides detailed descriptions of current and emerging
Application Programming Interfaces (APIs), acceptable use, connectivity, sample

code, and frequently asked questions.

' Sign up today!

Follow this page to keep track of browsers supported for ISO applications:
https://developerint.oa.caiso.com/pages/supported-browsers.aspx

% California ISO ISO PUBLIC — © 2021 CAISO 65
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Visit our Learning Center to find online resources and
comprehensive training programs

http://www.cai

0.com/participate/Pages/LearningCenter/default.aspx

P

& California 1ISO [Seaen.

PLANMING MARKET & OPERATIONS RULES

STAY INFORMED IS0 EN ESPARIOL

ABOUT US PARTICIPATE

Home > Participate > Leaming center

Learning center Training calendar

The California ISO is committed to providing our customers with a broad menu of
high-quality training courses on the SO market functionality, as well as individual
market applications. These courses are organized into leaming tracks that are
designed to be an industry resource for market participants and the general public
to learn about electric grids and markets, and the ISO’s role in the electricity

New modules

Energy Storage and Distributed Energy Resources 3B
Presentation

ADS Ul Replacement Training Part 1

system. Presentation | Video
- . Elack Start Settlement
@ Wideo tour of the learning center Guide
Existing Day-Ahead Market Overview
Presentation

Learning tracks
Click on a leaming track to register for classes. Cur courses are intended for market participants and the
general public.

Commitment Costs & Default Energy Bid Enhancements
Presentation | Video

If, after reading the course descriptions. you are unable to
find a course that meets your organization's needs, the
training and readiness group can customize a training
curriculum to meet your needs. For customized training,
email us at CustomerReadiness@caiso.com

Markets and operations

Leamn about the day-shead and reakiime markets and operations that
enable participants to engage the 1S0.

Westem Energy Imbalance Market
Explore topics pertaining fo the real-ime energy imbalance market that o
¥ enables participants to buy and sell energy when needed.

Settlements and metering
Courses for setlements and billing functions. Timelines for meter data

o
AT
submission, payment of invoices, and the process for submitting disputes.

COI'IgESTjDI'I revenue I'-K‘]htS
Owerview of the creation, allocation and auction of congestion revenue rights.
and associated processes.

" Reference
Resources designed fo help users interact with the IS0, navigate our
wehbsite, and request applications.

Computer-based fraining
Quick access fo the library of computer-based training courses for all
~arning fracks.

&> California ISO

Check out
our CBTs!

Visit our training calendar to

sign up for training courses

‘ Markets and operations

150 Orientation

Day-Ahead Overview

Real-Time Overview

Master File Process

Emergency Response and Abnormal Operations

Outages

Outage Management System [OMS) cortdicate and sccess io OMS nesded
Automated Dispatch System [(ADS)

Metering Owerview

Interchange & e-Tagging 150 Market Awards

BB settiements and Metering

RC Customer Settlements
Energy Settlements Validation
Sentlements Validation Practice

Commitment Costs.
Settlements foundational concepts (EIM)

Metering overview

Settlements process

Wiew

View

View

Wiew

Wiew

Wiew

View

Wi

Wiew

Wiew
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The following links were referenced in the presentation

4, 66

5

7,10

11

12

13

14

16-20

ISO Learning Center
ISO/RTO Council
FERC, NERC and WECC

RC West

Department of Market Monitoring
Reports

CA Air Resources Board

CA Energy Commission

Water Resources Control Board
CA Public Utilities Commission
Renewable Portfolio Standard

Stakeholder Initiatives

ISO Tariff
Business Practice Manuals
Operating Procedures

Release Planning

&> California 1ISO

http://www.caiso.com/participate/Pages/LearningCenter/default.aspx

https://isorto.org/

www.ferc.com, www.nerc.com, www.wecc.biz

http://www.caiso.com/informed/Pages/RCWest/Default.aspx

http://www.caiso.com/market/Pages/ReportsBulletins/Default.aspx

http://www.ca.gov/Agencies/Air-Resources-Board
http://www.enerqgy.ca.gov/
https://www.waterboards.ca.qov/
https://www.waterboards.ca.qov/
http://www.enerqgy.ca.qgov/portfolio/

https://stakeholdercenter.caiso.com/Stakeholderlnitiatives

http://www.caiso.com/rules/Pages/Reqgulatory/Default.aspx
http://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx
http://www.caiso.com/rules/Pages/OperatingProcedures/Default.aspx

http://www.caiso.com/informed/Pages/ReleasePlanning/Default.aspx
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http://www.caiso.com/participate/Pages/LearningCenter/default.aspx
https://isorto.org/
http://www.ferc.com/
http://www.nerc.com/
http://www.wecc.biz/
http://www.caiso.com/informed/Pages/RCWest/Default.aspx
http://www.caiso.com/market/Pages/ReportsBulletins/Default.aspx
http://www.ca.gov/Agencies/Air-Resources-Board
http://www.energy.ca.gov/
https://www.waterboards.ca.gov/
https://www.waterboards.ca.gov/
http://www.energy.ca.gov/portfolio/
https://stakeholdercenter.caiso.com/StakeholderInitiatives
http://www.caiso.com/rules/Pages/Regulatory/Default.aspx
http://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx
http://www.caiso.com/rules/Pages/OperatingProcedures/Default.aspx
http://www.caiso.com/informed/Pages/ReleasePlanning/Default.aspx

The following links were referenced in the presentation

21-40

41-43

44

45-46

47-48

49-54

Markets
BPM for Market Operations
Market Processes

Reliability Requirements

Ancillary Services
Congestion Revenue Rights
Convergence Bidding

SC Certification

Energy Imbalance Market

Settlements

Metering and Telemetry

BPM for Settlements & Billing
Payment Calendar

Charge Code Matrix

Grid Management Charge

&> California 1ISO

http://www.caiso.com/market/Pages/MarketProcesses.aspx

https://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Market%200perations

http://www.caiso.com/market/Pages/MarketProcesses.aspx

http://www.caiso.com/planning/Pages/ReliabilityRequirements/Default.aspx

http://www.caiso.com/participate/Pages/MarketProducts/Default.aspx

http://www.caiso.com/participate/Pages/BecomeSchedulingCoordinator/Default.aspx

https://www.westerneim.com/pages/default.aspx

http://www.caiso.com/market/Pages/Settlements/Default.aspx

http://www.caiso.com/market/Pages/MeteringTelemetry/Default.aspx

http://www.caiso.com/Documents/ISOMarketChargeCodesMatrix.xls

http://www.caiso.com/informed/Pages/StakeholderProcesses/Budget-

GridManagementCharge.aspx
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http://www.caiso.com/market/Pages/MarketProcesses.aspx
https://bpmcm.caiso.com/Pages/BPMDetails.aspx?BPM=Market%20Operations
http://www.caiso.com/market/Pages/MarketProcesses.aspx
http://www.caiso.com/planning/Pages/ReliabilityRequirements/Default.aspx
http://www.caiso.com/participate/Pages/MarketProducts/Default.aspx
http://www.caiso.com/participate/Pages/BecomeSchedulingCoordinator/Default.aspx
https://www.westerneim.com/pages/default.aspx
http://www.caiso.com/market/Pages/Settlements/Default.aspx
http://www.caiso.com/market/Pages/MeteringTelemetry/Default.aspx
http://www.caiso.com/Documents/ISOMarketChargeCodesMatrix.xls
http://www.caiso.com/informed/Pages/StakeholderProcesses/Budget-GridManagementCharge.aspx

Find helpful links to the Transmission Planning Process
and Generator Interconnection Process below

Transmission Planning Process
Business Practice Manual for Transmission Planning Process
http://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx

Transmission planning page
http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx

Generator Interconnection Process
Business Practice Manual for Generator Interconnection Deliverability and Allocation
Procedures
http://lwww.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx

ISO generator interconnection web pages
http://www.caiso.com/participate/Pages/ResourcelnterconnectionGuide/default.aspx

Resource Interconnection Fair presentations
http://www.caiso.com/informed/Pages/MeetingsEvents/PublicForums/Default.aspx

Questions: IRInfo@caiso.com
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http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx
http://www.caiso.com/rules/Pages/BusinessPracticeManuals/Default.aspx
http://www.caiso.com/participate/Pages/ResourceInterconnectionGuide/default.aspx
http://www.caiso.com/informed/Pages/MeetingsEvents/PublicForums/Default.aspx
mailto:IRInfo@caiso.com

We'd like to hear from you

For more detailed information on anything presented, please visit our website at:
wWWwWw.caiso.com

Questions or suggestions for future trainings? Email us at:
CustomerReadiness@caiso.com

For general ISO and energy questions, please submit questions to the ISO Contact Us page at
http://www.caiso.com/Pages/ContactUs.aspx

e California ISO ISO PUBLIC — © 2021 CAISO 70

e



