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" |ncrease grid reliability, visibility, and efficiency

= Enable diverse resource participation in ISO markets

= Provide enhanced physical and cyber security
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Advanced Forecasting
Synchrophasors
Advanced Applications

Cyber Security

Enabling Demand Response, Storage, and Distributed Energy
Resources
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Advanced
Forecasting Vision:

Industry leader in
advanced forecasting
accounting for
variability introduced by
renewable generation
and incentive based
programs, minimizing
forecast error for
optimal unit
commitment and
dispatch.

2010

20m

Wind intra-
hour ramp
prediction

| study

Develop
intra-hour
solar
forecasting

utilizin
Skytracier

techniques

Establish
forecasting

| research

environment

Advanced Forecasting

2012 2013 2014 2015

Pilot wind

intra-hour Implement wind intra-hour ramp prediction tool with continuous improvement

forecasting

Pilot solar

intra-hour Implement solar intra-hour ramp prediction tool with confinuous improvement

forecasting

Work with
stakeholders

| Distributed PV 15 install
| penetration measurement

study for

devices

recommended
measurement Collect

points

Implement

distributed

PV measurements
and develop
distributed PV

forecast

Model pac ‘

of DR, PEV &

incentive

intra-hour m— P0G

forecast for

load

Generate
Forecast learning

o opfimizer  qlgorithm

Cost-effective model with

forecasting

all components

accuracy study to forecast

Implement
learning
algorithm model
fo produce
oplimization
forecast

2016

2017

2018

2019

2020
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Synchrophasor
Vision:

Fully implemented
phasor measurement
network for the 1ISO
and inter-connected
regional entities
supporting grid
visualization,
situational awareness,
phasor-based control
actions and operator
decision support.

Synchrophasors

Refine ISO PMU
data policy

Support connection
to NASPInet

Intergration with WISP program infrastructure

Complete product evolution
Migrate from non-standard profocols to
85

Train operators for phasor

Develop and implement alerts




Advanced Grid

Applications Vision:

Industry leader in
advanced grid
monitoring, wide area
control, and decision
support applications
providing grid
transparency,
efficiency, and
reliability.

Advanced Grid Applications

2010 20m 2012 2013 2014 2015

Predictive AGC study
Pilot and implement predictive AGC

| Pilot dyn.
thermal line
ratings, apps,
and sensors

Implement a broad installation of devices &
apps for dyn. line rating (utility coordinated)

Pilot automated
decision support

ISimulqte Pilot local Simulcted‘ Pilot

igfglligent intelligent  System-wide

2016

Implement aufomated decision support

i sysiﬁm-wide
g intelligent g intelligent
agents ‘ Sges ‘ agenfs ‘ agents

2020

Pilot automated wide area control response ™ Implement automated wide area control response 1o transient

to transient stability issues and contingency _  stability issues and contingency

Implement VSA/DSA and visualization Ioo!s)

Intergrate advanced applications with the market simulator

—
Intergration phasor data
into state estimator

Implement voliage support in
optimization algorithm

Train the operators on advanced applications

Scope approach
for deep situational
awareness

(dlist level)
Track industry development and advanced application adoption

\/
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Cyber Security
Vision:

Standards compliant
cyber security policy
and resulting
infrastructure that
automatically identifies,
visualizes, and
resolves threats and
vulnerabilities.

2010

Cyber Security

201 2012 2013 2014 2015

Evaluate DNP3 (secure
authentication), IEC 62351

and IEEE 1686 standards

Implement secure protocols where appropriate

Review and adopt
risk based standards
and practices

Investigate automated
compliance mgmt
products for use in
control systems

Cyber security gap analysis

Implement infrastructure cyber security
| situational awareness dashboard

Implement centralized federated
authentication management

Implement automated audit of
applications and configurations

2016

2017

2018

2019

2020
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Enabling Demand
Response, Storage, and
Distributed Energy
Resources Vision:

Deployed infrastructure
built on national business
and interface standards
that provide the flexibility
to support demand
response, advanced
storage and distributed
energy resource
applications.

Enabling Demand Response, Storage and Distributed Energy Resources

2010 201 2012 2013 2014 2015 2016 2017 2018 2019

Develop approuc

for translatin Pl|0|' and research efforts for devices
and other |nFchmchon to directly react fo grid condition
into grid condition indicators (price to device)

indicator

2020
Implement grid conditions indicators (price to device)

lement pub/
E[or LMP and
grld condition
indicator

Implement applicable
components of DR
standard (NAESB
and OASIS)

s

Acnve|y pcrhclpore in
harmonized (national)
DR standards
deve|opmenl

Pilot storage technology for regulation and
other capabilities

Pilot demand response technology for
regulation and other capabilities

Implement enterprise model
management system (EMMS)

Research and pilot new [EC 61850 based standards
for interface communications

— .
Implement DNP secure authenticalion specification P
Implement web services for remaining candidate interfaces P

Investigate Pilot
telemetry and  telemetry and

communication communication

technology technology
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http://www.caiso.com/green/greensmartgrid.html

Advanced Synchrophasors Advanced Grid Enabling Demand Response, Cyber
Forecasting Applications Storage and Distributed Security
Energy Resources
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