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The electric utility system is facing fundamental changes
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In particular, ambitious policies are creating challenges
for safety, reliability, cost and investment risks

Assembly Bill 32: Reduce GHG

Environmental
emissions to 1990 levels by 2020

Once Through Cooling: Retrofit
or repower all generators )

Renewable Energy California Solar Initiative: Install
1940 MW of New Solar by 2017

Section 399.20 Renewable Feed-in-Tariff:

N 25% RPS
Directs procurement of up to 1000 MW of by 12-31-16 “ 33% RPS by 12-31-20
distributed renewables (250 MW bionergy) ‘

Renewable Auction Mechanism: Directs Legend
procurement of up to 1299 MW of renewable
generation (3 to 20 MW in size) ‘ Mandate

20% RPS by 12-31-13

2013 2014 2015 2016 2017 2018 2019 2020

Customers/Cybersecurity | SCE Forecasts Between
| ' Zero Net Energy Goal: ZNE Performance for 4_00_ 2008 EE\_IsEy_ZO_ZO

| All New Single and Multifamily Homes by 2020 I

Tl e e e | | | Zero Net Energy Goal: ZNE Performance for I
NERC CIP Version 5: Stricter |_All New Commercial Construction by 2030
, Controls for Infrastructure Protection =~ — -~~~ -~~~ ===~~~ =~
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Many states across the U.S. are implementing RPS
www.dsireusa.orq / September 2012

. . ME: 30% x 2000
WA: 15% x 2020* - MN: 25% x 2025 T et amesx st \  |NewRE: 109 x 2017
2 P R (2) 20% RE & CHP x 2017 NH: 24.8% x 2025 | ‘.
OR: 25% x 2025 (large utilities)* UL RSk 1 MI: 10% & 1,100 MW MA: 22.1% x 2020
5% - 10% x 2025 (smaller utilities ‘ 4 X 2015* 36 ‘ New RE: 15% x 2020
. T L Y & ‘ : (+1% annually thereafter)
S M Lo o]
[OH: 12.5% x 2024 J§ | CT: 27% x 2020 |
: [PA: ~18% x zoznl&ij::
1 r NJ: 20.38% RE x 2021
G @- 5 ‘ ‘ ]
CA: 33% x 2020 Jbr™ 27 _ 5* ; , + 4.1% solar x 2028
I O: 15% X 2021 o ( [MD: 20% %2022 ()

AZ: 15% x 2025 _J¥3 O 15% x 2015

“Pyu
NM: 20% x 2020 (IOUs)
10% x 2020 (co-ops)

.® TX: 5,880 MW x 2015

~ ¢ o 4

|HI:40%x2030|.

|DE: 25% x 2026* |
[DC: 20% x 2020](§)

NC: 12.5% x 2021 (10Us)
10% x 2018 T ps & munis

U.S. Territories

OEEEASETE  Guam: 25% x 2035
LPOSPI M USVI: 30% x 2025

ﬁ‘?"l
. Renewable portfolio standard "> Minimum solar or customer-sited requirement
. Renewable portfolio goal 3K Extra credit for solar or customer-sited renewables
a Solar water heating eligible + Includes non-renewable alternative resources

Source: Database of State Incentives for Renewables & Efficiency, www.dsireusa.org
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And there are already a number of smart grid projects in flight to
meet policy and changing customer needs

Irvine Smart Grid

Substation _
Demonstration@

| :
Automation 3
() (ARRA funded)
ynchrophasors SmartConnect
- 20 R&D phasors Advan
- 17 substations planned dvanced O

Wide Area Monitoring fM eterin g
Centralized Protection and Controls _ _ _ Infrastructure | |
Remedial Action Distribution ehachapi Wind
Scheme (RAS) MEMEgEmEnt Energy Storage
- 1000 generators in queue System Advanced Project

- 17 existing standal Applications ARRA funded
exis Ei;an alone Common PP - ( )

Cybersecurity
@ Services, DOD
Technical

dvanced Load
Control

Transfer
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Wide Area Monitoring Protection & Control

Protection: Early Warning Systems with Adaptive Protection

Problem: Analysis of recent cascading blackouts has indicated that undesirable relay operations (“false
trips”) are often an important contributing factor in the sequence of events leading to a cascading outage.

+  Cause: Protection systems are calibrated for normal system conditions, and can’t automatically
compensate for outages and other events that weaken or stress the transmission system

*  Result: False trips during normal system conditions are not a significant detriment to reliability, but false
trips during abnormal conditions can exacerbate system vulnerabilities (

* Goal: Find ways to make protective relaying technologies more “adaptive” to changing system conditions

«  Hypothesis: Synchrophasor data can be used to develop advanced protection systems that will detect
system conditions in real time, “supervise” the operation of protective equipment to improve system
security (“Adaptive Relaying”)

* Objective: Develop these advanced protection systems, demonstrate them in an actual utility environment.
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Control: Coordinated Voltage Control in SCE
Transmission Network

«  System Conditions:

— Bulk power substations typically include a number of
transformers with variable taps, as well as reactive support
capability in the form of SVCs, switched capacitors and
reactor banks.

— Transformer under load tap changers (LTC) are used to
control the secondary voltage, while capacitors are switched
to correct power factor during peak loads and switched off
during light loads.

* Objectives:

— Develop algorithms to control the voltage at substation level
using synchrophasor (PMU) data in real time.

— Install controllers at substation level.

— Develop algorithms to supervise voltage control at central
location to prevent hunting among near substations.
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To evaluate the safety and operability of new technologies in a
controlled environment first

o Communications & Distributed Energy
Situational Awareness Lab Computing Lab Power Systems Lab Resources Lab

Substation Automation Lab Distribution Automation Lab Home Area Network Lab

[ Integrated platform for evaluating the safety and operability of smart grid ]
technologies in a controlled environment before being deployed on the grid
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THANK YOU AND WELCOME TO
SOUTHERN CALIFORNIA!




