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Growth In Renewables & It's Impact

Annual PV additions: historic data vs IEA WEO predictions
In GW of added capacity per year - sources World Energy Outlook and PVMA

e PV History
— WEO 2016 New Policies
WEO 2016 Current Policies
— WEO 2014
2012

—— WEO 2013 (octual)

—— WEO 2012
2013 (ochol)

Megoawalts

—— WEO 2011 \
: WEO 2010 ; W\ 2014 '/, ramp need
—— WEO 2009 N " ~13,000 MW

018

WEO 2008 in three hOUI'S

, 2018~
WEO 2006 2019

WEO 2004 ' —_— : /
overgeneration

WEO 2002
risk

“renewables would not be expected to reach 19.35 percent until roughly

the year 2057.”
.....\We exceeded this mark in April 2017
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The market is changing...DER’'s are coming

Currently Outpacing traditiona| Annual DER Capacity, World Markets: 2016-2025
generatlon - = Distributed Generation

150.000 Distributed Energy Storage
® Microgrids
300,000 » EV Charging Load

Annual Installed Centralized vs. Distributed Power Capacity, i

World Markets: 2017-2026
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300.000 New Distributed Generation Capacity Additions
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Source: Navigant Research

I I I l I I I I I I ...and the trend is only going to
. Increase across all DER’s

201E 2019 2024 2025 2006

Source: Navigant Research
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The New World of Distributed Energy

New-World

Old-World

L Generation follows Load N Load follows Generation

~ L P

Rate Payers Prosumers
Hourly Energy Data Real Time Energy
Static Grid Cost Arbitrage — Optimization
Volume of Electrons Dynamic Grid
Services not Electrons

N
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Global Market Movement

Push for 50% Renewables

is Driving Flexibility with

(. gompatibE markets designs
g

JAtakio GA Char es

ating a frazy

g P\Real Time DR
ey ’ : : Market Emerges
Focus on Flexible " 5

Capacity & \

Distribution

NY Rev
progress i
slow

Short & Long
Term Capacity
Crisis from
Intermittency

DRAM
Uncertainty,
CAISO DER Rules
Slowing market

Compe O
Retailers'is Driving
Demand Response
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This New World Calls for NWA's...

NWA Projects are being
developed & executed at
a rapid pace

Q3 2017 action

No recent action

Source: NCCETC Q3 2017 grid modernization policy update \ Source: GTM Research

Oregon (BPA)

ot pursued tatio

% cnbala
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More Like this. ..




. Virtual Power Plant

> Real Time Aggregation & Optimizatic
» Dispatch and Control of resources
- » Whole 'Ieﬁarketianq Utilities _
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Symphony Distributed Energy

Resource Management

» Distribution System Optimization
» Coordinated Operation of Resources
» Distribution Utilities
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Distributed Energy Is Forcing Change

The 1980/90s The 2000s The Grid 2.0 by 2020

. . One Size .
Setup/Configuration & ", ‘ Estimated ‘

Hybrid ‘

Closed Loop ‘

Local Optimization yo.e ‘ Time Clock ‘
(TOU/PDM/Self Consumption)

Wholesale Market

) None ‘ Minimal ‘ Bi-Directional ‘
Transactions

Distribution System ' None ‘ ADMS ‘
VoIt/VAR Optimization Integrated
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From Volatility to Reliability
Case Study #1 T ﬂ“”/

P Simultaneously Power
Firming & Capacity Relief

P Network of Loads &
Batteries to drive Power

profile

A [ — nr_lh
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Substation Capital Investment Deferral

» Benefits:
« Substation investment deferral through demand side management
+ Asset life extension
* Revenue and reliability advantages for participating customers

» Internet of Things Solution:

+ Constituents: Customer, Enbala, network of C&l customers, e.g., meat plants,
foundries, milling facilities, schools, retail facilities, transportation agencies,
professional services and IT organizations.

* Things: Substations, utility assets, distributed energy resources of participating
commercial/industrial facilities

» Process: Control signals sent between the Symphony by Enbala™ platform, the
substation and and participating DERs to ensure appropriate loads store energy prior to
peak. During the peak, the network utilizes the stored energy, reducing generation.

» Deployment Status: Initial feasibility study using data from three substations in British
Columbia 000 1100 1200 1300 1400 1500 1600 1700 1800 1900
Time
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Preloading control zone
Substation: peak evien
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» Results:

« By analyzing flexibility within peak demand constraints, the controlled assets were
aggregated and optimized, ensuring the substation load remained below peak
threshold.

 Potential to realize 8-10 MWs of DER control

e Capacity cost - $66/kw-year
Improve
Well-Being




Unlocking ‘the UBER model’ for Distributed Energy

eeee0 Sprint LTE 10:36 AM
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Substation 54

Today's Grid Events

Frequency Reg

Assets

Online

Tert
[] vPP_TESTE
Node

Energy for Flex+
9.00 MWh

Energy for Flex
9.50 MWh

Average Ramp up

10.00 MW/min

Average Ramp down

10.00 MW/min

+ Control VPP

+ Upload VPP Plan

&, Export Merit Order Forecast Data
3, Export Forecast Data

3, Export Operational Data

William Peterson =

Zone 123

@ 123456789ER

Assers

Online Offline

Timezone: Europe/Rome

4,000 &

Tue 18 03 AM

Baseline

06 AM 09 AM 12PM 03 PM 06 FM 09 PM

Reserved Flex
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Thank You

Jonathan “J.T.” Thompson
Vice President Regional Sales
Enbala Power Networks
832.475.7272
jthompson@enbala.com
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