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Our industry will
change more in the

next 10 years than it
has in the last 100




Signposts of Transformative Change

Exelon Network Services Provider Strategic Planning SCE Rate Challenge & OpX
ConEd RFI for Demand Management PG&E Electric Vehicle Direct Current Fast Charging

NY REV Proceeding ~ SMUD Smart Grid Roadmap

Duquesne Light Utility of the Future — Strategic Planning
Consumers Energy Smart Thermostat Pilot Program ConEd DSIP/NY REV Support

Georgia Power Value of Solar National Grid DSIP/NY REV Support

EEI National Conierence

CAISO Battery Storage Strategy and Roadmap

NYSERDA Strategic DER Planning Minnesota e21 Proceeding
PG&E Distributed Resource Plan NYPA Storage Roadmap

San Francisco & LA Cty CCA Analysis and Implementation
DTE IRP SCE Preferred Resources Pilot
SCE All Resource RFO  pG&E EE Proceeding Comments —EE/IDSM/DRP (2016)

Hawaiian Electric DER Integration and Grid Modernization Planning and Implementation
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Will Change Bring Collision or Convergence?

Collision H Convergence

e The act of joining
together as one

e Violent, forcible
contact between
two or more
things

e Opposition or
conflict between
two or more
people or things

e Concurrence of
opinions or results
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Evolution of Utility Relationship with Customers

Mobile
Automobile Banks Supermarkets Telecom Insurance
68%
47%

Best-rated 15% 14%
company 2%
Weakest- -
rated -18% -21% -20%
company

-33%

Net Promoter Score for Different Industries

Utilities

20%

-65%

Source: Bain NPS studies; Bain analysis

RATEPAYER

Universal Service

CONSUMER
DSM Impact on System

CUSTOMER

Business Mindset

PROMOTER
Loyalty = Profitability

PROSUMER
Part of Utility System
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Big Data + Analytics + Engagement + Connected

Digital Era
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Source: Smart Grid News
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technology
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Dawn of Distributed Energy Resource Era

As Industry Scales, Prices Fall
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Source: Solar Electric industries Association
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DER Necessitates a Modernized Plug & Play Grid

Sensing and Power
System Measurement

Next Generation
Advanced Power System

Components Technology

SMART GRID Smart appli
A vision for the future — a network Can shut off in response to Demand
of integrated microgrids that can frequency fluctuations. {7 Use can be shifted to off-

% 1 JJ peak times to save money.

monitor and heal itself

Solar panels

Execute special protection g Detect fluctuations and \
schemes in microseconds. \& disturbances, and can signal - (@
for areas to be isolated.

Storage 25
Energy generated at off-
peaktimes could be stored
in batterles for later use.

)
Central power
plant

Energy from small generators
and solar parels can reduce.
overall demand on the grid. > plant

Advanced Diagnostic
and Responsive Control
Methodologies

Improved Interfaces and

Seamless, Real-Time
Decision Support

Source: National Energy Technology Laboratory, “A Systems View of the Modern Grid, 2007

High
Speed,
Two
Way,
Fully

Integrated,
Open
Architecture
Com.
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business model




DER Erodes Traditional Utility Business Model

EEl’s
Depiction LOST REVENUE
of “Vicious

Cycle from
Disruptive RATE INCREASE BEHAVIOR

REQUIRED
Forces”

CUSTOMER
ASSESSMENT

Adapted from: Disruptive Challenges: Financial Implications and Strategic Responses to a Changing Retail Energy Business, EEl, January 2013
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DER Drives Evolution of a New Role for Utilities

Stage 3:
Customer Distributed Markets
Adopti
bption Multi-party Who
Very High Transactions .
< B DER Adoption & Market Pro V,de S
S Operations
L DER Integration Ut - I ,t
= ility
[ o
g Moderate to High DER ln'tegrat.ion , ,
Level of DER & Optimization; Services In
Stage 1: Adoption Dist. Platform Development .
Grid Modernization a H’gh DER
Low A X ?
. b
DER Adoption Smart Grid Investments DI;:;t::on F u ture e

Aging Infrastructure Refresh

Time

Source: Distribution Systems in a High Distributed Resources Future, Paul De Martini and Lorenzo Kristov, October 2015
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convergence
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Transforming Collision into Convergence
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Industry
Innovation

Intersection

Convergence
Reveals Itself at
the Intersection

of Industry
Innovation and
Transformation




Three Strangers You Need to Meet
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e America's electric
utilities—which
provide the
critical
infrastructure
that enables all
other
infrastructures --
are at the
beginning of a
profound but
quiet
transformation.

Lisa Wood
Edison Foundation

Distributed Energy

Digital & Distributed Grid

e With respect to
the power grid,
software is eating
it from the edge,
as distributed
energy resources
of both energy
supply and
demand are
bringing the grid
from its cable TV
past into its
Internet future.

Nancy Pfund
DBL Partners

Grid Operations

Individualized Customer Services

e This evolving DER

landscape offers
companies ... a
rare opportunity
to redefine what
it means to be an
electric utility in
the 21st century,
and to transform
our industry and
our relationship
with our
customers.

Pedro Pizarro
SCE

Promoters/Prosumers

Source: Edison Foundation Institute for Electric Innovation, “Key Trends Driving Change in the Electric Power Industry”, December 2015
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