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What is a ‘corporate PPA’?:
« Corporate Power Purchase Agreement (PPA)

« Long-term power contract where a business buys power from someone other
than traditional utility supplier

« Very significant for financing US renewable energy projects
Key drivers:
« Sustainability

« Managing risk (price/weather volatility)
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Drivers

* Ambitious corporate
targets for renewable
power

« Naming rights/branding
opportunities with
renewable energy facility

« Economics — cost savings
and price hedging

 Tax credits
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Ways to implement corporate PPAs

« Physical PPAs: Buy
power directly

* Virtual PPAs:
Contract for
differences. Most
common (83% of US
PPAs created, as of
August 2017)

* Green Tariff
Programs / REC-
only purchase
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VPPA Contract

-

Customer
(i.e. “Your Company")

—> ﬁ'
F
Settlement RECs
Transfer
($/kWh)

Y

» vV
Renewable
Energy Generator

2]
4

$/kWh

Utility or Energy
Supplier

Fower
Market B

Power
Market A

Customer signs VPPA with renewable energy generator for
wind power at a fixed rate (i.e. strike price). Term is typically
10-20 years.

Renewable energy generator sells customer’s null power
into wholesale market and receives market price.

Renewahle energy generator sends/receives settiement
to/from customer (Settlement = wholesale price minus strike
price).

Customer counterbalances utility payment for power with
settlement transfer, and uses RECs to reduce scope 2
emissions.
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US corporate PPA market

 Growing role in US renewable market

 US general trend has been up, with a dip in 2016 and numbers bouncing back in
2017 (2,800 MW in 2017)

$vie /. Driroc R norate PPA Flow
lectric/Gas Prices & Corporate PPA Flow
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US examples

Apple * Microsoft

— First Solar, 130/280 MW - Kansas RECs for Wyoming data centre
— Capital Power / Bloom Wind, 178 MW

* Google — 10-year financial swap contract w/ Allianz Risk
— Avangrid’'s Coyote Ridge and Tatanka Ridge Transfer
Wind
- 2x98 MW PPAs, South Dakota * Walmart
- 100% wind/solar - Nov. 30 - 10-year PPA for 58% of 200 MW Logan’s Gap
— 3 GW once all operational wind farm, Texas

- RECs from 72 MW Alabama solar

Amazon Web Services

- ‘Amazon Wind Farm’, Texas
- PPA for 90% of 253 MW
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US examples (cont'd)

LARGEST U.S. RENEWABLE ENERGY OFFTAKERS—-BOTH UTILITIES AND
CORPORATES-MOVEMBER 2016

Seuthern Galifornia Edison Company ]
MidAmerican Energy Company
Pacific Gas and Electric Company I

Public Service Company of Colorado
PacifiCorp

I —
I
Gooste |1 ]
Northern States Power Gompany-nr | ]
Southwestern Public Service Company _
Tennessea Vailey Aunorny |1 IR
Auetn Eneray |
CPS Energy [T
San Diego Gas & Electric Co |

Amazon [ I

Public Service Company of Oklahoma

Duke Energy Progress, LLC

Woestar Energy

Oklahoma Gas and Electric Company
Arizona Public Service Company
Portland General Electric Company

Exelon Generation Company, LLC
1580 380 4588

] Solar | wind

Saource: SML Financial
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US examples (cont'd)

Google*

Amazon

US Department of Defense
Microsoft

Facebook

Wal-Mart Stores

Dow Chemical

Equinix

Ikea Group

Kaiser Permanente

US General Services Administration
Switch SuperNAP

Mars

Apple

Procter & Gamble

CUMULATIVE CORPORATE RENEWABLE ENERGY PURCHASING
IN THE UNITED STATES, EUROPE, AND MEXICO-NOVEMBER 2016

1 Solar
Source: Bloomberg New Energy Finance

emMw

18ee 1588 28ee 2500

B Wind I Biomass & waste

*Google total also includes one 80 MW project in Chile
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Key corporate PPA terms

1.

o ok~ W D

Creditworthiness: Both the developer and the corporate purchaser will
want some assurances regarding the creditworthiness of the other.

Pricing: Price at hub or bus bar to manage congestion risk?

Length of Contract: 12-15 year contracts typical.

‘Additionality’: who gets RECs?

Guaranteed Operation/Availability Date: timing and delay damages.

Force Majeure Clause: scope, maximum timing.

motzon2018
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BC landscape

Limited opportunities:

BC Hydro ~ 25% supplied by IPPs
98% clean

Flattening load?

Energy surplus until ~ 2030

Site C dam approved

Steady, predictable increases in BC Hydro
rates expected

Retail access eliminated

But other renewable costs steadily decreasing
— disparity might drive change...

motion2018
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The era of expensive
renewables is over

-Fatih Birol, IEA Executive Director

Global levelized cost of electricity for utility-scale power (ranges), 2010 and 2016

Levelized cost of electricity (C$/MWh)
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Cost trends

Solar module costs

$2.00 per watt
1.60
1.20
0.80

0.40

2000 20 2012 213 2014 2015 2016 201y 2018 2018 2020 2021 2022 2023

Source: Bloomberg New Energy Finance

Note: Average estimated and projected module cost for U.S. utility-scale tracking solar installation. Real 2017 U.S
dollars.
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Cost trends (cont'd)

Solar module costs

550.00

545 00

540,00

$35.00

$30.00

525.00

$20.00

515.00

510,00

55.00

5-

BC Hydro Industrial Rates
S/Mwh

2007 2008

2011 2012 2013

2014 2015 2016

2017

RS1823A (Blended rate) | S$27.70
RS 1823 Tier 1

527.70

S24.77 S24.77

528.35
52332

530.83
$26.08

532.71
s28.17

535.33
531.07

536.71
$32.61

537.24
5323.20

540.59
536.19

543.03
538.36

54475
539.81
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Alberta landscape

Generation profile by energy produced

2015 2030

L

B Renewables M Natural Gas B Coal
N

Renewables % 30%

T -

Coal 51% 0%

Near-term trends in Alberta:
« Coal phase-out

* More renewables in the
power mix; multiple REP
rounds (CfD model)

* More natural gas too

« Capacity Market

Source: Information provided by AUC and the Government of Alberta
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Alberta energy market

Near-term trends in Alberta:
e REPround 1:

surprisingly low
renewable
pricing

motion2018
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EDP RENEWABLES

Sharp Hills Wind Farm
4

ENEL GREEN POWER 2 8 MW

Phase 2 of Castle Rock
Ridge Wind Power Plant

31 MW
En
ENEL GREEN POWER CAPITAL POWER
vvvvv iew Wind Farm Whitla Wind
1 15 MW 202 MW

$30.90
L

$43.30

T $37/MWh

weighted average price

range of winning bid prices
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Alberta energy market (cont'd)

Near-term trends in Alberta:

* Pool price has jumped

Figure 2 — Last 4 Weeks of Alberta Electricity Forwards
in the last few weeks 7
$65 /'\
l' ‘\
. . $60 —=n rp——
* Pool price projected A AFRN Pkl
$55 A ’1’,’ \ \“_1/\\_-.\ 'i \\___
. . (12X}
to rise further in the _ w0 L N e \ )
g $45 #
next two years % o FJ
z 1]
8 $35 I‘
— Reflects effects of - |
carbon tax and coal - A~ A
. . . [“ — 4 ‘. /
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Pool price in December 2017 and January 2018

Price
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Alberta energy market (cont’'d)
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Alberta corporate PPAS

PPA opportunities:

— Similar drivers as in US
— Sustainability
— Manage price risk
* PPA competition with AESO’s own CFD
* Direct settlement through Power Pool (NSI)

* Recent examples: IKEA, Brooks Solar, Bull Creek Wind
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Helping power renewables:
Corporate PPAs

Vittoria BelliSsSimo = |NoUSTRIAL POWER CONSUMERS

AAAAAAAAAAAAAAAAAAAA
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ABOUT IPCAA IPCAA

INDUSTRIAL POWER CONSUMERS
ASSOCIATION OF ALBERTA ’

> IPCAA was formed in 1983 as a membership-based society
representing Alberta’s large industrial electricity consumers.

» Our members are involved in key Alberta industries, including
oil and gas, pipelines, petrochemicals, agriculture and steel.

» Our mission is to take a leadership role in ensuring that a
competitive marketplace exists for electrical services.
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CUSTOMER CLASSES

m |[ndustrial (w/o Oilsands)
m Oilsands

= Residential

= Commercial

m Farm
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BEHIND-THE-FENCE CONSIDERATIONS

~$18/MWh
CARBON PRICING

COST
PRESSURES
~$40/MWh
TRANSMISSION
COSTS

Balancing Pool Charge:
>$3.10/MWh

$?
CAPACITY
COST
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IPCAA

INDUSTRIAL POWER CONSUMERS
ASSOCIATION OF ALBERTA

TRANSMISSION COSTS

$45 -

$40 Operating Reserves

$35

Point of Delivery

$30

$25

$20

$15

Average Transmission Rate ($/MWh)

$10 Bulk System
$5
$0
2018 2020 2022 2024 2026 2028

SOURCE: AESO

2030 2032 2034 2036
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INDUSTRIAL LOAD CONTRACTING ISSUES

> Renewables is an energy play, not
capacity
» Industrials need firm power

> WIind takes a discount to Pool
Price

» Long-term contracting brings credit
obligations

» Some loads have financial
contracting restrictions

» Electricity can be a pass through

25



= Existing Substatons
——— Existing 240 KV Lines
Existing 500 kW Lines
Annual total
global Solar
Radiation 1971 to
2000*

Radiation (MJ /
sq.m)

= 4800
N 4500 to 4800

Date Prepared: 2017-11-16

[ W&

CE AVAILABILITY

e

dminste. '3 — Licydminste,

= Existing Substations
——— Existing 240 kV Lines
—— Existing 500 kV Lines
Average Annual
Windspeed®
[<ems
N 6.001 - 6.500

6.501 - 7.000

7.001 - 7.500

7.501 - 8.000
I 8.001 - 8.500
B 8501 - 9.000
N 5001 - 9.500

“Windspeed data from Environment and Climate
Cnange Canada's Canadian Wind Atias (www.windatlas.ca).
elevation of data is 80m from ground level.
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