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What Do Electric Customers
Want?

They Want Power Supplies that are:

* Clean

« Safe and Reliable
e Customizable, and
« Affordable



Utilities Lead the Way
On Solar Power
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Transformation Drivers:
Policy; Markets; Innovation
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Solar PV Costs Continue to Decline

Cost of Solar PV ($/Watt)

Residential PV
Utility-Scale PV

2011 2012 2013 2014

Source: GTM/SEIA Solar Market Insight
Data is the average of quarterly data for each year.



Storage Costs are Declining

Commercial Energy Storage System Price Projection
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Competitive Generation Costs

LAFZARD'S LEVELIZED COST OF ENERGY ANALYSIS —VERSION 9.0

Unsubsidized Levelized Cost of Energy Comparison

Certain Alrernative Energy generation technologies are cost-competitive with conventional generation technologies under some scenarios;
such observation does not take into account potential social and environmental externalities (e.g., social costs of distributed generation,
environmental consequences of certain conventional generadon rtechnologies, etc.) or reliabilitv-related considerations (e.g., transmission
and back-up generation costs associated with certain Alternative Energy technologies)

Solar PV—FRooftop Residential i $184 S300
Solar PV—Rooftop Cél $105 $193
Seolar PV—Community 73 $136

Solar PV—Crystalline Utility-Scale™ s46"" 4 553 570
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INatural Gas Reciprocating Eu.gi.npa ! 63 101
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Nuclear® 397 124" 136
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Zas Combined Cyele $52 578
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L Levelized Coszt ($/MWh)
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Copyright 2015 Lazard.
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INCORPORATING RENEWABLES

INTO THE ELECTRIC GRID:

EXPANDING OPPORTUNITIES FOR SMART
MARKETS AND ENERGY STORAGE

June 2016




DG Integration Challenges

The Duck CurveCalifornia

The Nessie CurveHawaii
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The Electric Distribution
System Is Changing

A Structure and operation of distribution systems must change as new
distributed technologies are deployed.

A Power flow becomes multi directional on distribution systems.
A DG uses grid at all times; Dispatchable systems most valuable.

A DG requires new investments to maintain a safe and reliable grid
infrastructure.
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Renewable Variability Increases
Ancillary Service Need & Cost

Figure 1. System Wide Wind & Solar, lllustrative Day ERCOT
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Renewable Variability
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Customers Want
Individualized Services

WIND ENERGY

ENERGY
ACTIONABLE
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VOS and NM Prices Are NOT Competitive

cents/kWh Minnesota
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For Future Electricity Business Models

The Central Objectives

And Regulatory Policy
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