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] Grid Of The “Not Too Distant” Future

Distributed Energy
Resources Market
Energy Trading/Sharing/Economic Optimization ‘

Grid Services from Smart Systems ’ . .
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management
and Back-up
Storage
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commercial
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J  Friends With Benefits
" lvaecomponent | Demon |

Benefits to the Utility Grid —

Benefits to CCA Customers —
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WECC Bulk Power System Benefits

System Energy Price

Wholesale Energy

Resource Adequacy

Flexible Capacity

Wholesale Ancillary Services

RPS Generation & Interconnection Costs
Transmission Capacity

Transmission Congestion + Losses
Wholesale Market Charges

Subtransmission, Substation & Feeder Capacity
Distribution Losses

Distribution Power Quality + Reactive Power

Distribution Reliability + Resiliency

Distribution Safety

Customer Choice

Emissions (CO2, Criteria Pollutants & Health Impacts)
Energy Security

Water & Land Use

Economic Impact

Source: More than Smart Working Group, 2016

Regional BPS benefits not reflected in System Energy Price or LMP
Estimate of CA marginal wholesale system-wide value of energy
Reduced quantity of energy produced based on net load

Reduction in capacity required to meet Local RA and/or System RA
Reduced need forresources for system balancing

Reduced system operational requirements for electricity grid reliability
Reduced RPS energy prices, integration costs, quantities of energy & capacity
Reduced need forsystem & local area transmission capacity

Avoided locational transmission losses and congestion

LSE specific reduced wholesale market & transmission access charges
Reduced need for local distribution upgrades

Value of energy due to losses bet. BPS and distribution points of delivery
Improved transient & steady-state voltage, harmonics & reactive power

Reduced frequency and duration of outages & ability to withstand and
recover from external threats

Improved public safety and reduced potential for property damage
Customer & societal value from robust market for customer alternatives
Reduction in state and local emissions and public and private health costs
Reduced risks derived from greater supply diversity

Synergies with water management, environmental benefits & property value

State or local net economic impact (e.g., jobs, investment, GDP, tax income)

= ENPHASE.



J How It Works

Lower Energy Footprint

* Power Quality Mgmt

» Grid Upgrade Deferral

» Capacity Deferral

Energy Website Energy App

Home Owner

A

Credit to CCA/Customer
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50% of Electricity Cost
= Delivery Charges
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] Direct Customer Financial Savings

ENERGY STATEMENT

‘ www.pge.com/MyEnergy

“Accomt No: 1023456780-0
Statement Date: 04/30/2013
Due Date: 05/21/2013

@ oty g Hstory
0

Sarviog For Your Account Summary

1234 Main sct;': Amount Due on Previous Statement s:m:g

Extra Address Line Payment(s) Roceived Since Last Statement A5

Anytown, CA 00000 Previous $0.00

> Curert PGAE Elactric Delivery Charges $19.3

f MCE Blectic Generafion Charges 1938

Questions about your bill? 3

dgergoded B sdindouad Total Amount Due by 05/21/2013 $91.91

www.pge comiMyEne gy

Local Office Address

750 LINDARO ST STE 180

SAN RAFAEL CA 84901

028 4
50
$178 4

$0+

Important Messages

Your chamges on this page am sepanted o diivery charges from PGAE mmummmh-wm
other than PGAE. Thaae two charges are for dferent sarvices and am not dupicate changes

Source: http://www.pge.com/en/myhome/myaccount/explanationofbill/dacs/index.page
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] CCA Benefits

- Local Economic Development

- Customer Choice

- Lower Energy and Distribution Costs
- Lower GHG Footprint

- Customer Acquisition

© 2016 Enphase Energy, Inc. e E N P H AS E»



Regulatory/Competitive Hurdles

- CPUC approval for credit associated with grid benefits from CCA
customers

- Use cases and pilots still need to define value of services
- |OUs currently conducting pilots

- IOUs interested in developing similar business model
- IOUs currently seeking input from potential partners
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