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How have carbon and renewable policies
impacted the Southwest energy mix?
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Net Greenhouse Gas Emissions 2007-2017

FY17 Net Emissions: 266,652 MTCDE

— Total Net Emissions Over Time
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FY2007 FY2008 FY2009 FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017
Net MTCDE: 389,355 383,569 372,269 340,297 347,277 319,946 315,374 280,092 285,7/5 290,737 266,652

31% reduction in net emissions Scopel  =Scopez  mScope3



Sun Devil Power: Solar Throughout our
Campuses

SDFCT, 1411 dec edg. (thermal) and
261 kWdc (Fixed PV)
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Poly Grd Mt, 801 kWdc
SAT PV

, West Prkg,
2,680 kWdc, PV




Sun Devil Power: Solar at Tempe Campus

Gammage Pkwy PP, 494 kWdc PV

Farrington Std. 251 kWdc, PV

Orange Mall PP, 310 kWdc, PV




Sun Devil Power: Off-site Solar

Red Rock Solar
Plant

Roughly %2 of plant
capacity developed for
ASU - 65,000 MWh/yr

APS owned/operated

Photo courtesy of APS
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The Integrated Resource Planning process -

how has it changed, and what is the effect
on long term planning?




SRP Integrated Resource Planning Process

Scenarios,
Portfolios &
EISE

Stakeholder
Involvement

3" Party Strategic
Validation Conclusions

Delivering water and power™




Southern California Edison
2018 IRP
Planning for Decarbonization

Presentation to Southwest Energy Conference
Scottsdale, AZ
September 20, 2018

SOUTHERN CALIFORNIA

Energy for What's Ahead™ EDISON’



Achieving California’s GHG goals in 2030 and
beyond requires an acceleration of decarbonization

California GHG Emissions
MMT of CO2 equivalent

500 2017-20 2021-30 2031-50
450 | .
‘ Residential & Commercial \.
400 T N\ The state needs a
350 Electric Power \\ clearly defined path to
300 \ meet GHG goals.
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200 (260 MMT)
150
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100
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Energy for What's Ahead™



Current policies reduce emissions in all sectors, but trans.
and electric sectors must reduce further to meet goals

SCE perspective on abatement by sector in 2030
Annual MMT CO,E vs. 2015%

440
i 7 Offsets
- B Transportation
169
26 .
| 10 308 13 M Electric Power
[ | 17 _
L — 2 [VALUE] 260 M Industrial
rFaa
84 o Res and Comm
112 )
M Agriculture
44
103 28
77 73

1 2 3 «-12"
2015 Economic Transport  Electric  Industrial  Res and Offsets 2030
Emissions Scenario Power Comm Emissions

1 Includes transportation, communications, and utilities public infrastructure usage
2 Includes electric sector, pipeline hydrogen, and biogas
3 Includes industrial, oil & gas extraction, and petroleum refining, and assumes only 8% reduction in refinery emissions through efficiency improvements

4 Some numbers may not sum due to rounding in chart Energy fOI’ Wha‘t's /ﬂ\headSM



Renewables, storage, and LDV electrification are the key
levers to meet 2030 goals

Incremental abatement?

Opportunity What it would take to close the gap - 2030 (Annual MMT CO,E?)
* Incremental ~5 M EVs, for total 7 M (65% of all new LDVs are
BEVs and PHEVs by 2030)

» Light duty
Transportation auto
electrification

* Renewable
generation

Electric Power

80,000 MDVs and 2,000 HDV (matching EV filling)

Renewables expanded to 70% (up from 50% RPS) which equates

to >80% carbon-free electricity

10GW of storage to balance renewables
DG solar PV remains at 18.2 GW

/| Fuel Supply ....................................................................................................................................................................................................................................................................................................

Landfill gas replaces up to ~7% of pipeline gas (increase from ~3%
economic scenario)

* Refinery
Industrial activity
reduction

Residential * Heat pump
and adoption
Commercial

~21% reduction in refinery emissions (further reduction from ~10%
in economic scenario due to further decreases in gasoline demand
and efficiency improvements)

Electrification of additional 0.6M residential water heaters, for a total

of 2.1M water heaters and 3.5M space heaters (i.e., all new |
residential construction space/water heating 2022 and 47% of all

sales by 2030)

Electrification of ~30% of commercial space heaters

Alternate market compliance mechanism (non-measure specific — " -
limited to 4-8% of allowances) "’Z 12 M

Cost of

Total incremental

abatement:
$79/ton

1 Abatement vs. 2015 emissions

Realization of all identified opportunities achieve 2030 target °

Energy for What's Ahead™



Proposed CAISO-wide System Plan reflecting
decarbonization vision

SCE Pathway System Plan Capacity Additions

GW, cumulative B  Energystorage B Wwind
Solar PV B Geothermal
30
25.6
25 -
15
104 9.9
5.6 10.7
5 -
: 03 Emram VAR
0 0.0
2018 2022 2026 2030

Energy for What's Ahead™



RESOURCE PLANNING

Reliability-Driven, Customer-Focused

Jeff Burke

Director, Resource Planning
September 20, 2018



APS - OVERVIEW

C omp any Nevada Utah Colorado
« Serving AZ since 1886 MEARMINGTON
- Al largest tax payer " Vg

- $3.4B annual economic impact

New Mexico

Customers
« 1.2 milion

2017 Peak Demand Callfornia
- 7,367 MW
. . PALO VERR J ® @ ocorito [ MoLoee
Generdflon CGPOleY / pHoENIX SUNDANCE
+ About 6,300 MW of owned L., TR i
capacity vueca

SAGUARO
W TUCSON

Transmission & Distribution

«  Approximately 430 substations, \
300,000 transformers and more than
550,000 poles and structures

APS Retail Electric Service Territory
@ Major APS Power Plants

w—  Principal APS Transmission Lines



APS RESOURCE DIVERSITY

= M,
¢ A @Y P

r Wind Geothermal Biogas Biomass Microgrid

 Renewable energy
resources are the
second largest
piece of the APS
system

2018 Resources (MWs)

NAMEPLATE

CAPACITY

Nuclear 1,146
Coal 1,672
Natural Gas 4,959
Microgrid/ESS (Quick Start) 34
Renewables (Ufility-Scale) 889
Customer-Based (Including Renewables) 1,749
TOTAL 10,448

3
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THE “DUCK CURVE"

-Curtailable Rooftop Solar is Changing the Load Shape of the Grid

1 Generation

Load before
renewables

Load after
renewables

Minimum Output

1 3 &5 7 9 11 13 15 17 19 21 23

@The mid-day dip in load due to @ Evening peak
growth of non-curtailable
rooftop solar resources on the
system

Meeting Evening Peak

>0

« The mid-day dip In
load disappears
once the sun sefts

- This causes a steep
ramp in demand
heading info the
evening peak

Requires fast-starting,
flexible resources to
respond




MEGATRENDS AFFECTING ENERGY SUPPLY

« Increasing levels of regional RECESLT)LEEE%PE%SED
renewable energy resources RENEWABLE ENERGY
due to: REQUIREMENTS

— Regulatory / legislative mandates
— Continued growthin rooftop solar NV
resources 50%

\. renewable
\. energy

- Baseload resources challenged

— Designed to operate at high capacity

fQ ctors carbo n—free."""‘-»._\
by 2045*

- Low natural gas prices AL

*Enacted September 10, 20187



PLANNING REQUIRES FLEXIBILITY
The Future Must Have an All-The-Above Approach

Palo Evolving Creadtive Clean
Verde Resources Solutions Energy
Palo Verdeis APS’s Technological advancements Innovative Incorporate and use

largest clean will accelerate evolution approaches like more clean energy

First Solar PPA

/ 0¢)

energy resource of energy resources

oz ®
y
os

o 0 o
Portfolio Customer Modernize

Flexibility Usage DSM Programs Design

resources

Resource options are Customer technologies Modify programsto Design rates to
essential - resource and usage change meet sysiem needs meet customer
mandates can have over time expectations and

unintended systemneeds

consequences



Western
Area Power

Administration

Rodney Bailey

Power Marketing Advisor

AORRRRRRY

rbailey@wapa.gov

Check out “The Source” at WAPA.GOV



mailto:rbailey@wapa.gov

What is WAPA?

* One of 4 power marketing
administrations, under
DOE

* Agency formed in 1977

 Wholesale electricity
supplier

e ~ 700 long-term/firm
power preference
customers

| Y



Who is WAPA?

* 15 states
* Operate 4 BAs
e 57 hydropower plants

e 10,503 MW of installed
capacity

e 17,231 miles of
transmission lines

* 40 million end users/year

cad]

Upper
Great Plains
Region

Rocky
Mountain
Region

Sierra Nevada
Region

Desert CRSP |
Southwest Management
Region Center
()




WAPA’s Challenges

* Statutory requirements

e Each region has unique
legislation and needs

e Costs/Rates
* No load growth

* Environmental constraints

* Drought conditions
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Regionalization and the future of the
market in the West?




—

‘3 California ISO

Regionalization and the future of the
market in the west

Mark Rothleder
Vice President
Market Quality and Renewable Integration

September 21, 2018
Arizona Energy Consortium
Southwest Energy Conference

California ISO - Public



Western EIM serves 2/3 of the western load and
has gross economic benefits of over $400M

* Nine western states — Arizona, California,

; Seatil
Idaho, Oregon, Nevada, New Mexico, Utah, C,;"fi'gh Marngligfneiffgro
Washington & Wyoming \ uget Soun EIM entity

« Canada — southern portion of British Columbia GE’"E"“' rrb

» Mexico — Baja California (under consideration)

APS
IPCO
ISO

PAC

PGE

PSE
PWRX
Total

£33 California ISO

[ Active participant

B Planned EIM entry 2019
B Planned EIM entry 2020
[ Planned EIM entry 2021

Portland r

Eledrlcxy{

Power ;'
Salt RiJer 3'

Project.

59 345 14.0MEEXE

I N I I s

123 1266 2834 36.96 42.78[ L] e
| 084 1557 2420 951[ 0 EIEH " e
473 2623 4547 3741 2218 [EERNY i -l
| b ] 11,87 R

| [ e e el 16.75 A
- 227EE

596 39.73° 96.92 14582 113.29

$ 401 73

*Pending state commission approval

California ISO - Public

T



Regional coordination will evolve to meet the
needs as the system transforms

« Expanded renewable and clean energy targets
— California SB100 — 60% by 2030, 100% by 2045

* Western Energy Imbalance Market
— Continues to grow, 2/3 of WECC load will participate by 2020
— Explore extending success of EIM into Day-Ahead Market

» Reliability Coordinator

— 1SO will be RC of record by July 1, 2019 for CA BAA and other BAAs by
November 2019.

— |1SO will be the RC of 80% - 90% of the load area in the west

 Western RTO?
— Where there’s a will, there may be a way

“3’ COIiFOI'niCI ISO California ISO - Public

T



APS Wholesale Market Participation

Brad Albert
September 21, 2018




APS’ Philosophy on Energy Markets

» QOur participation in energy markets is a means to
an end:
- APS is not a trading company!

- We participate in energy markets to serve our
customers better:
— Improve cost effectiveness and reliability
— Promote price stability
— Integrate variable energy resources more efficiently
- We also believe in using all of the tools in the toolbox:
— Participation in the Western EIM
— Creation of a “trough hours” trading product

33



D aps

APS Has Realized Significant Benefits
From EIM Participation

EIM Benefits Q4 2016-Q2 2018

| | ]J
st | $16.75
Powerex i $2.27
o | 51151
2 i
c
S PAc I se8.58
S
g
e R s367s
w 4
Idaho [ $7.75
a5 S ] $55.90
APS $55.03
$- $10.00 $20.00 $30.00 $40.00 $50.00 $60.00 $70.00 $80.00 $90.00 $100.00

Millions



MWhrs

Sample Day - EIM Transfers and Prices

300

200

100 -

-100

-200

-300
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mmm Sum of Net Transfer MWhr

e=gum Average of RTM LMP

o
© Dpollars $
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O aps

Markets Will Continue to Evolve

- Markets have evolved significantly during my career:
- 1980’s - inter-utility economy interchange
+ Mid-1990's — wholesale energy markets form with
multiple participants
- Late-1990's - organized wholesale markets form under
ISOs/RTOs:
» CalPX
» Continue to develop and refine through the 2000’s
- Formation of EIM in the west
» Enabled by advancing IT and communication capabilities

» Motivated by the desire to more effectively integrate
VERs

36



Markets Will Continue to Evolve

- Continued evolution is inevitable and desired:

« APS supports evolution that will bring economic and
reliability benefits for our customers

- Markets also serve as a motivating force for
operational changes and advances
« Lowering Pmin’s on our baseload units and gas CC’s

- Responsiveness of solar assets
— Manually curtailable today
— Fully dispatchable tomorrow

37



REGIONALIZATION &
RENEWABLES

Path to Higher Penetration &
Lower Cost

Eran Mahrer - VP Markets,
Origination and Government Affairs

& SUSTAINABLE ENERGY FUTURE

First Solar.

. ‘ LEADING THE WORLD'S




UTILITY-SCALE SOLAR PROVIDES GRID FLEXIBILITY

GRID FLEXIBLE SOLAR

Moderate solar

penetration markets;
lar controlled to
BASIC SOLAR %
provide flexibility & grid

Low solar penetration o _
reliability services

FIRM DISPATCHABLE SOLAR

High solar penetration

GRID 1.0

markets; maximizes

=
o~
=
—
=

energy production markets; addition of

2018 © Copyright First Solar, Inc.

storage provides firm
dispatchable capacity

w
(o]



MARKET DESIGN PRINCIPLES

4[

N

* [nstitute workshops leading to rulemaking proceedings
* Industry collaboration on PPA evolution to drive increased dispatchability

4[

N~/

* Increased coordination and participation in regional markets
* Prioritize efficiency and accuracy in provision of grid services
* Increased granularity and dispatchability in day-ahead

4[

N/

* Model solar as fully dispatchable in IRPs
* Design RFPs around grid flexibility / provision of grid services
» Target requirements around renewable resources providing grid services as part of RPS evolution

2018 © Copyright First Solar, Inc.

4

o



110000,

First Solar.

LEADING THE WORLD’S
SUSTAINABLE ENERGY FUTURE

To learn more, visit www.firstsolar.com/Grid-Evolution



http://www.firstsolar.com/Grid-Evolution
http://www.firstsolar.com/Grid-Evolution
http://www.firstsolar.com/Grid-Evolution
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What are the impacts on insurance and
finance as market risks and dynamics change?




-#:: RAIENERGY INTERNATIONALY

Delivering Energy
Solutions to Our
Customers Worldwide




- RAIENERGY INTERNATIONAL About RAI

* RAIl Energy International, Inc. ("RAI")
Is a global energy development
company that was established in 2006

« Based in the Silicon Valley with
regional offices in San Jose, California
and Amman, Jordan

 Market emphasis on U.S. and MENA

* Our development is focused on utility-
scale solar PV and energy storage




#:: RAIENERGY INTERNATIONAL About RAI (Cont.)

« Management team has extensive
experience in every aspect of
renewable energy sector

» Dedicated to providing reliable
and affordable renewable energy

* Our corporate culture is:
— Credibility Focused
— Integrity Driven
— Financially Sound




" RAIENERGY INTERNATIONAL Successful Projects

Seville Solar Project — 50 MW eran ola One — o MW
(CapEx - $70 MM) (CapEx — $60 MM)

DG Solar Projects in USA — 20 MW plus
(CapEx - $36 MM)



* RAIENERGY INTERNATIONAL Contact Information

RAI Energy International, Inc.

152 North Third Street, Suite 700
San Jose, California 95112
Office: 408-286-2393
Mobile: 408-314-9967
E-mail: Info@raienergy.com
Website: http://www.raienergy.com
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Alliant SPECIALTY

Engineering, Procurement &
Construction Specialty

11th |

Largest Broker

100+

Offices Nationally

O(:)O

I
3,450+

Employees

&

S13 Billion

Premium Volume

o

49

Stone |~ o7
oint Capital _.)//9

53%

Employee Owned



Alliant -
SPECIALTY R

1
, i POWER

s PUBLIC PRIVATE
= ENERGY. CONSTRUCTION g i PARTNERSHIPS
= MARINE :

b
FINANCIAL
ENVIRONMENTAL SERVICES REAL ESTATE
\

Mliant




CONSTRUCTION
SERVICES GROUP

The Broker of Choice

# |

EPC
Broker in
North America

\@V4

©

Broker of Choice

Manage the 3 largest Public, P3
and Private Projects in the U.S.

S2.0B

Construction Premium Annually

$10.0B

Revenue Generated
for Clients

480+

EPC Specialty Advisors

Mliant



THE BROKER OF CHOICE

Largest Projects in the U.S.

s |
PR T

; l ='.':-._rﬂ?i§' + )
IS —( T
!

Private Public
Hudson Yards, California H'igh Speed Rail
New: York, NY S$25B

T




Current Market Oppor{unity

(source: Dodge Data & Analytics)

CALIFORNIA 18.5B

Fuel/Chemical Line,

Project Type # Projects Owner Geography  Project Value (est.)  Allocated

Cogeneration Plant,
Refinery $109,275,000 $101,225,000
Public Private ' Heating/Cooling
$450,625,000 Plant, $297,229,339
Cogeneration Plant 5 5 0 California 109,275,000  0.59% ,
: Hydroelectric Plant,
Fuel/Chemical Line 8 4 4 California  § 101,225,000  0.55% $3,010,200,000
Heating/Cooling Plant 11 11 0 California  § 297,229,339  161%
Hydroelectric Plant 5 2 3 California 3,010,200,000  16.35% Nuclear Power Plant,
I 300,000,000
Nuclear Power Plant 1 1 0 California 300,000,000 1.63%
Power Plant 56 32 24 California  $  14,146,538,948  76.82%
Refinery 2 2 0 California $ 450,625,000 2.45% = Cogeneration Plant » Fuel/Chemical Line » Heating/Cooling Plant Hydroelectric Plant
57 S 18415093287 100.00% = Nuclear Power Plant = Power Plant = Refinery

SOUTHWEST STATES 55.2B

Geography Project Values (est.)
Power Plant,
Public Private $6,500,000

Allocated

Project Type # Projects Owner Cogeneration Plant,

_— $937.500,000 Gas/Chemical Plant,
T $1,500,000,000

Power Plant 2 1 1 Southwest $ 6,500,000 0.01% . .
Heating/Cooling
Cogeneration Plant 3 2 1  Southwest $ 937,500,000 1.70% Rof Plant, $90,502,608
efinery,
Fuel/Chemical Line 41 21 20 Southwest § 11,523,423,884 20.91% $2,662,500, /
Gas/Chemical Plant 1 1 0  Southwest $  1,500,000,000 2.72% Hydroelectric Plant,
Heating/Cooling Plant 10 10 0  Southwest $ 90,502,608  0.16% 550,625,000
Hydroelectric Plant 2 1 1 Southwest $ 50,625,000 0.09% Nuclear Power
Nuclear Power Plant 2 2 0  Southwest $  3,000,000,000 5.44% Plant,
$3,000,000,000
Power Lines 2 1 1 Southwest $  1,002,000,000 1.82% Power Lines,
Power Plant 90 76 14  Southwest $ 34,346,700,932 62.31% 31,002,000,000 . 2
Refinery 3 3 0 Southwest $  2,662,500,000  4.83% = PowerPlant Cogeneration Plant = Fuel/Chemical Line = Gas/Chemical Plant
156 118 38 $ 55119752424 100.00% . = Heating/Cooling Plant = Hydroelectric Plant = Nuclear Power Plant Power Lines
' - E =~ o

MMihlant
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Project Impacts in an Ever Changing Market Environment

Risk Mitigation (Insurance and Risk Financing)

The Correlation to Project Finance & Viability — Life Cycle Risk

Overall Credit Rating of the Concession and How This Impacts Project Viability.
(Can you actually secure project financing?)

Technology — Meeting Availability Thresholds (Proven Methods vs. Untested Innovation)
Failure to Operate Due to Insured vs. Uninsured Perils

Termination Risk

Regulatory Risk

Tolling Agreements — Contract vs. Market Availability (Is the Contract Congruent?)
Liquidated Penalties

Force Majeure Events

Representations and Warranties

Events of Default - Contract Triggers

Limitations with Remedies or Failure to Recognize and Finance These Limitations
Indemnification

Risk Transfer — Contract | Insurance | Self-Funded | Risk Allocation Methods

MM illant




Project Ris

Registry

Risk Allocation and Project Recourse

N > IS g N
LEGEND - Amended ; Q@s}&"’ ‘;f“yb f f}f ) w@oq @O§ 6‘3
y o3 2, o8 S8 388888:898, Fg¢

é,g,Dséfz_t_:n Plnorrtytof Recourse (1= HGH, 4= LOW) ng@f\g “§§§f 55,5 ; @“’f”ﬁ’&%ﬁs‘f N 55 fffd’“@ {\,@8;}\.@0

pEmte'"miiﬂfﬁia g\@qfwsﬂ‘f 6 Q‘°§§’f§$?5@§§’§@§§§§§\0‘?5§f§

Risk Description RiskGroup | Prob. |Sew. 90 s " 8868~ 8SSLLS SN

Pre-Construction Phase
1|FinancingAvaiIabiIity Financial 2.7 4.1 D{2|2{1]|4]|3 N N NN N[N|N NIN[N|N|N[N|N[N|N[N|N[N K D{2]|3(4]4]4|4]4 mUIINUHD]
2|Delayinobtainingpermits,Iicense,appruvalscausedbyg Delay 2.9 3.5 D[2|2{1]|4|3 D 1 4N N{N|N N|N|N|N|N[N|N[N|N[N|N[N D] D{2]|3(4|4]4|4]4 mUIINUD]
3 |Regulatory process takes longer than expected Regulatory 3 3.1 D[2(2]1]|4|3 P 3 3N N[N[N N|N|N[N|N|N|N[N|N|N|N[N [1] D|2(3|4]4]|4|4|4 RN
4 |Failure to meet financial close date Financial 2.4 3.5 D[2|2]1]|4]|3 N N NN N{N|N N|N|N|N|N[N|N[N|N[N|N[N ] D{2]|3(4|4]|4|4]4 EUIINUHD)
5 |Possibility of obtaining or not obtaining Regulatory Appro|  Regulatory 2.2 3.8 D{2|2{1]|4]|3 P 3 3N N{N|N N|N|N|N|N[N|N[N|N[N|N[N K CALARA LA R LALREY UNINSURED
6 [Design resultsin too large a capital expendi Design 2.5 3.4 D{1|1]1]|4|3 D2 1N N{N|N N|N|N|N|N[N|N[N|N[N|N[N K] CHLRR AL R LALREY UNINSURED
7 [Site acquisition / control takeslonger than expected Delay 2.6 3.1 Df2|2{1]|4]|3 N N NN P|P|P P|P[P|P[P|P[P|P[{P|P|P|P I D{2]3(4]4]4|4]4 mUILINUD]
8 |Safetyand security vunerability Design 2.4 33 D[2|2|1]|4|3 D11|D P|P|P P[(P|[P|P|P|P|[P|P|P|P[P|P LI NYN|N{NNEN| NN NI
9 |Design coordination between multiple design leads, subc Design 2.8 2.1 D[2|2]1]|4]|3 D11|D P|P{P P|P[P|P[P|P[P|P[P|P|P|P Ll P{213|4(4]4]4|4 LN

Construction Phase INSURABILITY 29% 71%
1 |Adequate amount of groundwater Water Supply 2.2 3 D3|2|1]|2|2 P D Pl4|1 P|4(3]4(2|1(4|1{4|2|4|4 ] DIES RN A PARA Y  UNINSURED
2 |Soil conditions for foundations Geo & Enviro 2 3 Df3[2]1]|1/2 D P Pl4|2 P|3|3|4(2|1]|2|1(4|1]|1|4]] Nf1{1]4]4|2(2|1 mEINID]
3 [Faulty design discovered during construction Design 19 3 D{3|2|1|1|2 P P D[4|2 D|3[3|4|2|1]|2(1]|4[1|1[4 ] DIESRAEAEARARARY  INSURED
4 |Design change and delay Design 2.2 2.6 D3|2{1|1]2 P P D(4|2 D|3|3|4|2|1]|2(1|4(1|1[4 ] DIRSRAEAEAARARY  INSURED
5 |Abilityto provide temporary housing for labor Ops & Labor 25 |25 D|3|2|1]|1]|2 N N Pl4l2 P(3[3faf2f1|2|1|4|1]|1]|4 ] RS RR S S ARAEY UNINSURED
6 |Delay resulting from review of the feasibility of the projec Delay 2 2.8 Pl3[2]1[1]2 P P P42 P|3[3]4[2|1[2|1{4|1|1]|4 ] VIES RN EAEAARARY UNINSURED
7 [Securingaccess- road, water, air, rail Regulatory 2 2.7 D|3|2f1|1]2 P D D|4|2 D|3|3|4(2|1]|2|1|4|1|1|4 ] DASREREIVERARPARN UNINSURED
8 [Increased cost in schedule acceleration to maintain goals Financial 23 2.5 D[3|2|1|1]2 P D N[4]2 N|3|3|4|2(1]|2(1]|4(1]|1|4 | N{1|1{4}4}2}2 |1 RNV
9 |Adequate quality of groundwater Water Supply 2.1 2.6 D[3|2|1|1|2 P P D(4|2 D|3|3|4|2[1]|2|1]|4[1|1|4 D] DNRNES A AR RAEY UNINSURED

LT i o
1 |Long-term stability of soils Geo & Enviro 1.6 3 Df1)2{2|1]1 P11 N[N|N Pl4|4f4]a[2]|2({2]|4]|2|2|4 D{1)1{1]1]1]1]|1melNVi]
2 |Foundation shifts or otherwise fails (after warranty) Defects 14 3.4 D|1f2(2(1]1 P11 NIN|IN P|4|4|4|d4]2]|2|2|4(2]|2]|4 D|1|1{1]|1]|1]|1|1melNV:D]
3 |Off-taker breachesPPA reps & warranty Legal 14 3 Df1]2]2]|1]1 NNN N N[N|N|N|N|N[N|N[N|N[N|N DIES RN RS RN ENEY UNINSURED
4 |Failure oftransmission lines Capacity /Usability | 1.5 3 Df1|2]2|1|1 N11 D[1|1 P|4|af4|a|2]|2|2]|4|2]|2|4 DIFSRAESRYRENRARY INSURED
5 [Materials defect - mechanical systems, concrete, glass, or Defects 15 2.9 D|1|2f2f1]1 P11 D|1|1 P|4|4|4|4)|2]|2|2(a4|2(2|4 DIFRRAREAREYRNEAREY  INSURED
6 Wind damage Natural Hazards 18 2.5 D|1f2(2(1]1 N11 NIN|N P[4[4|4]|4]|2]|2|2(4(2|2]|4 DIRARAESENESESEY  INSURED
7 (Collapse - bodily injury or property damage Natural Hazards 14 29 D|1f2f2(1|1 P11 D|1|1 P|4|4|4|4)|2]|2|2[a|2(2|4 DIFNRAESENESESEY  INSURED
8 |Glass replacement and maintenance - frequency / feasibill ~ Ops& Labor 2 2.2 Df1]2|2]|1]1 P11 D(1|1 P|4|4|4]|a[2]|2([2]|4|2]|2|4 DIESEARES AR ENRY UNINSURED -
9 |Payment mechanism on usage variations provesinsufficie{  Financial 15 |26 PlLf2f2f1]1 N 11 N|N|N N|N|N|N|N|{N{N{N[N[NN[N DREARRESENEREREN UNINSURED ant
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Marathon Capital Overview

SNL Power Asset M&A Transactions from 2013-2018

= Marathon Capital is a leading advisor and investment banker
to investors, developers, owners and operators in the energy &
infrastructure markets

- Headquartered in Chicago with representative offices in
San Francisco, New York and Canada

- Experienced staff of 40 investment banking
professionals

= Actively engaged on transactions across a range of sectors
within renewable energy and power

= Closed more than 60 energy transactions in the past five years

Four-Time Recipient
“Best Renewable Asset M& A Advisor”

Power Finance & Risk

THE THE THE THE
DEALS & FIRMS DEALS & FIRMS DEALS & FIRMS  DEALS & FIRMS
OF THE YEAR OF THE YEAR OF THE YEAR OF THE YEAR
AWARDS AWARDS AWARDS AWARDS

Power Finance & Risk Power Finance & Risk Power Finance & Risk Power Finance & Risk

Rank Firm

1 Marathon Capital, LLC

Morgan Stanley

Barclays Capital Inc.
Citigroup Global Markets Inc.

Bank of America Merrill Lynch
J.P. Morgan Securities LLC
RBC Capital Markets, LLC

Evercore Inc.

10

2
3
4
5 Credit Suisse (USA), Inc.
6
6
8
9

Goldman Sachs & Co. LLC

# of Deals
25
24
22
20

Source: SNL Financial League Table Rankings - Power Asset M&A in North America from 1/2/2013 —1/1/2018

Select Recent Marathon Capital Transactions

August 2018

\'_bjuesource

August 2018

GREENWOOD
ENERGY

Back Leverage and Mezzanine
Debt Refinancing of
Operating Solar Portfolio

August 2018

SUNPOWER’ [c]> innogy

Purchase of
EverPower’s Wind Development
Platform and 2GW of Wind
Development Pipeline

July 2018

Sale of

Equity Capital Raise Microinverter Business

Provided by Provided by to from
/
- f/J\//— .
GZ=F | shiites &7/& S ENPHASE | terra firma

May 2018

IGSsoLAR

THE BRIGHT FUTURE OF ENERGY

Residential Solar Fund

Provided by

C ARES [Ebank

April 2018

“:3 SoCore Energy

Sale of
Company

to

o

CNGIcG

April 2018
g'/za?rrlzvappey
?

$82,500,000
Debt Refinancing of

Operating Residential
and C&I Solar Portfolio

Provided by

Deutsche Bank

February 2018
vAlterra
POWER CORP

$1.1 Billion
Sale of
482 MW Operating and

Under-Construction Portfolio

& 5 GW Pipeline
to

INNERGEX

Confidential
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Energy & Infrastructure Advisor Evolution

Target Markets Client Geographickocus; Business Lines

=

i

]

<

=

o

]

o Renewable

g Power Advisory

<=

o

<

-

>

=

& Renewable @ Renewable Real Estat

L] Fuels Advisory o eee
o= Financing
o

<

@)

g

<=

= Principal Tax RASPDRS

5 . . Insurance
§ Equity Investing Policies

Marathon is expanding its target markets, geographies and business lines to better serve the energy and
infrastructure sponsor and investor communities

MARATHON CAPITAL
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Select Marathon Capital Transactions

August 2018

\'bluesource

Equity Capital Raise

Provided by

G=F | Sabtiks

August 2018
GRE E NWOOD

Back L(m’mg« mld Mezzanine
Debt Refinancing of

Operating Solar Portfolio

Provided by

|

August 2018

SUNPOWER

Sale of
Microinverter Business

to

Z ENPHASE

July 2018

ﬁ iNnnogy

Purchase of
EverPower’s Wind Development
Platform and 2GW of Wind
Development Pipeline
from

terra firma

May 2018

IGSsoLAR

THE BRIGHT FUTURE OF ENERGY

Residential Solar Fund

Provided by

O ARES [Sbank

April 2018
-~
4> SoCore Energy

Sale of
Company

to

CNGIC

April 2018
g’/tax%%

$82,500,000
Debt Refinancing of

Operating Residential
and C&I Solar Portfolio

Provided by

Deutsche Bank .

ORIX Pt Exuity s Equiy
February 2018 December 2017 December 2017 December 2017 August 2017 August 2017 April 2017
~7Alterra @ o CORONAL ME_\G L | FIERA
&2 : ‘ Heelstone Ener -
POWER CORP Distributed Power Partners Energy Financial Services " ENERGY. % Eunpowerad anetgy ay ’ INFRASTRUCTURI
$1.1 Billion
Sale of Sale of Sale of Equity Interest in Tax Equity Raise Purchase of Equity Interest in Sale of Purchase of Minority Equity Interest in
U,..‘iﬁf.é‘.,v,l'sfl‘.’f.';‘.‘.“ﬂ.’,{‘f‘.’,"o 242 MW, Distributed 845 MW Shepherd's Flat 120 MW, _ Gulf Coast 230 MW Horse Creek and 194 MW Utility-Scale 921 MW U.S. Portfolio of Solar &
& 5 GW Pipeline Utility-Scale Solar Portfolio Wind Projects Power Solar Projects 230 MW Electra Wind Projects Solar Portfolio Wind Power Generation Projects
to to to Provided by Srom fo Sfrom
JENN Efl‘? ol W D. E. SHAW RENEWABLE
INNERGEX s CAITHNESS ENERG) @bank o INVESTMENTS, LL.C.
" r}gﬁ:}”ﬁf{;}m ENERGY GROUP FAMMY nlt\!;\ DEShaw&Co
July 2017 December 2016 November 2016 November 2016 November 2016 September 2016 September 2016
& o~ M2 o o
@ SFOWER 1GSsOLAR @) cmeover Soltage T PRC WIND Faivas
THE BRIGHT FUTURE OF ENERGY ene l’g 1es RENEWABLE ENERGY PROVIDER FLS [ ENERGY
$1,577,000,000 B
Sale of Sale of Sale of Tax Equity Capital Raise and
Company including c d Construction Debt Financing
. 4 i i istri i i i i Development
1.3 GW Operating Portfolio Capital Commitments Distributed Generation Fund Equity Capital Partnership ompany-and velop 163.2 MW Astra Wind Project
and 10 GW Pipeline Development Pipeline Wind Assets ]
to Provided by Provided by to to Provided by
a T =Z WGL i
AES AlMCcCo %f IGSENERGY Energy oo BASALT CYPRESSCREEK BNP PARIBAS
the powerofaing glebal | > ORIX e e S I RRGR AEng INFRASTRUCTURE PARTNERS X o o
May 2016 April 2016 February 2016 January 2016 December 2015 December 2015 September 2015
Peahody gro Solar LCE LCE LCE O\ RET Capital
——ENERGY e ] o México
$57,000,000
Sale of Sale of Sale of Sale of Sale of Equity Capital Rﬂf&’(" and Construction Sale of
5.06% Ownership Interest in the G 230 MW Electra Company and 230 MW Horse Creek Project F'".ﬂmmg Equity Interest in the 240 MW
Prairie State Energy Campus pany Wind Project Development Pipeline Wind Project La Bufa 1 Wind Farm Panoche Valley Solar Farm
to to to to to to to
B : o FurstRe: c
IRST SERVE &
Wabash Valley Power : =~ @eDF [. I SQUARED CAPITAL @ 5 = conEdison
S
ENERGY GROUP SMBC e KD.,z,k pced

renewable energy

ENERGY GROUP
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State of the Market

Competitive
market

environment with
varying buyer
strategies

Competitive
friction is driven
by project

underwriting
assumptions as
much as discount

rate

Confidential

= The U.S. renewables market is experiencing significant M&A activity

driven by significant available liquidity

= Several large wind and solar platforms have been bought over the past

year and a number of the remaining players have been exploring strategic
alternatives

New entrants with relatively high costs of capital — such as infrastructure
funds — are entering the market looking to take some level of development
risk and capture development fee and flip premiums

Others are looking to build an IPP followed by a sell-down to lower their
cost of capital, a strategy that can be attractive for pension funds looking
for passive investments underpinned by lowest cost of equity

Most bidder behavior is driven by and focused on project underwriting
assumptions such as merchant curves, O&M, asset management, wind
turbine performance, etc.

While discount rate and cost of capital play a role, bidder views on project
operating assumptions and enhancements are the difference between
winning and losing

MARATHON CAPITAL
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State of the Market

Asset and platform
premiums are

being driven
partly by scarcity

Clear delineation
in the market
landscape between

different buyers
by risk curve
preference

Confidential

* Development platforms with a mid-to-late stage pipeline are becoming

more valuable given their relative scarcity in select verticals and markets
Operating assets with traditional off-take and long-term contracts demand
a premium as offtakes become shorter in term and see downward pressure
by market fundamentals

Given the competitive market, we are seeing market participants execute
on a single short-to-medium term strategy in order to achieve strategic
objectives within the tax credit expiration timeframe

The market is clearly divided into buyers interested in investing in higher
return assets, such as mid-late stage development assets, merchant assets,
assets with basis risk etc. and the traditional operating assets with long-
term offtake, minimum basis risk, etc. being pursued by the lower cost of
capital

MARATHON CAPITAL
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State of the Market

PPA prices are
facing downward
pressure

Industry moves
more towards
customer-centric
strategies

Confidential

= In recent years, corporate PPA procurement has spiked as energy costs
have tightened

= The growth in corporate PPA activity and declining energy costs has put
continuing downward pressure on PPA pricing for both wind and solar

= Utilities are increasingly evolving their growth strategies to drive more
value from their customer base

= Recent adoption of customer-centric business strategies include M&A
around energy services, demand response, and retail

MARATHON CAPITAL
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U.S. Solar Market Summary

Confidential

M&A to secure development pipeline, skill sets and development margin. As a result of the Section 201 outcome, the overall U.S. solar market is expected to
transition to a market decline; however, the growth themes in each segment varies
View that tariffs impact while important will be offset by continuing cost greatly:
declines. = Theme #1: Utility-scale PV continues to drive U.S. market growth through both
compliance and voluntary procurement, but faces the largest potential impact
= Project development and utility procurement for 2018 has been pushed to from Section 201

2019 through 2022 due to uncertainties created by Section 201 trade case = Theme #2: C&I solar continues to face challenges in financing and high

transaction costs with growth driven by state-specific incentives and rate
design. Demand pull in Massachusetts and Minnesota are expected to decline

= Theme #3: Residential solar experienced a difficult 2017, with a 15%
contraction, as the market transitions from leasing to loans. Sustainable growth
is anticipated to restart, with Q1 2018 installation flat quarter-over-quarter

= Tax reform is expected to have less impact on solar than wind, however,
pre-tax cash equity investors (certain financial investors) may experience
disadvantages comparing to after-tax cash equity investors, especially tax
efficient strategic investors, as pre-tax investors would not be able to take

advantage of the lowered U.5. corporate tax rate = Theme #4: Combining the benefit of high power price and economies-of-scale,

community solar is rapidly emerging as the 4" major solar market segment;

_ - allv tich . 1
Uncertainties and a potentially tighter tax equity market would however, investors are doubting its market sustainability

exacerbate the disadvantage o . . L
= Theme #5: Solar and storage is increasingly becoming a popular combination

across all solar market segments

Annual U.S. Capacity Installation (GW)

18 -
16 Utility M Residential ™ Commercial
14.1
14 - 133 135
12.3
12 - 11.2
10.2
10 -
8 . 6.7 7.3
5.7

i, = B
o
. |
O T T T T T T T T T 1

2012 2013 2014 2015 2016 2017 2018E 2019E 2020E 2021E

Source: BNEF 1H 2018 U.S. Renewable Energy Market Outlook; Excludes community solar, GTM US Solar Market Insight Q2 2018
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U.S. Wind Market Summary

Overview

Future new wind capacity is expected in three phases:

- Through 2020: PTC-driven

- 2021-2027: RPS-driven

- 2028+: economically-incentivized

More than 50% of installed U.S. wind capacity is owned by ten companies

— The major owners include Nextera, Berkshire, Iberdrola, EDP, EDF, Enel,
E.ON and Invenergy

Recently there has been a reduction in independent wind development
platforms and available pipeline as large strategics and other investors have
been making significant acquisitions

An increase in build-transfer development is expected as utilities such as Xcel,

AEP and PacifiCorp start to want to directly own renewable assets

Recently, there have been significant decreases in PPA pricing with rates seen
between $12-$18/MWh with no escalation

There is expected to be a significant construction boom in the near term as
developers race to meet the 100% PTC window

Wind Trends

= Theme #1 - Ample Supply of Safe-harbored Equipment: Availability of

safe harbored equipment is not seen as a gating item for development
projects. Turbines are expected to follow commercially viable projects

Theme #2 — Notable Decrease in Turbine Prices: Long running trend of
reduction in $ per kW turbine pricing has accelerated as a result of larger,
more efficient turbines

Theme #3 — Increasing Offtake Options: Multiple Utility RFP solicitations
conducted in 2017; wind hedges and corporate PPAs have continued to
display strong momentum; retail electric suppliers in certain markets are
looking for merchant wind and solar to contract for their customer base

Theme #4 — Tax Reform Impact: Tax equity continues to be available
particularly for core customers, but is increasingly difficult for small
companies and new entrants

Cumulative U.S. Wind Installed Capacity (MW)

160,000 -
140,000 2007-2016: 21% CAGR
120,000 -
100,000 - 83,540
80,000 - 66,601

60,000 -

90,779

75,117
’ 60,358 61,453
40,000 -
20,000 -

2016-2019 8% CAGR
133 555

127,965
110,010

2012 2013 2014 2015 2016

Source: Bloomberg New Energy Finance, 2017-12-14
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121,494
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Ongoing U.S. Solar Sale Processes

7,000

6,000

5,000

.N4,000

3,000

Platform Size (Total MW)

2,000
1,000

0

Segment

Markets

Asset
Composition

Stage of
Process

6,550 B Operating Late-Stage Pipeline* Early-Stage Pipeline
6,182
5,000 4,535
1,700
1,000 876
1,300 1,647 ;Zg 456
700
| — : : 700 : 176 420 : - :
CORONAL " L | rus
S ENERGY (origis energy OneEnergy & toststong Energy affordable solar 228 PINEC
Utility-Scale Utility-Scale Distributed Utility Utility-Scale Residential, C&lI Utility-Scale
National National National NC, SC, OR Southwest NC, SC, OR
Platform, Operating Platform & Platform & ctiilion, OpeEiing Platform & Operating &
& Development . . & Development . .
. Development ProjectsDevelopment Projects . Development ProjectsDevelopment Projects
Projects Projects
Mid Late Mid Mid Mid Late

*Late-stage assets defined as contracted, shortlisted or under-negotiation opportunities

Confidential

The M&A market is active because capital markets offer accessible liquidity

MARATHON CAPITAL

Distributed Utility

West, Midwest,
Mid-Atlantic

Platform, Operating
& Development
Projects

Early
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2017-2018 Notable Sell-Down Activity in U.S. Renewables
SR

(LA R RR RN RN RN RNERNENRNENENENRNNRNRYF)
= Recently raised $439.6M in

E financing for 363 MW across

= four wind projects and $67.6M

infinancingforthreesolar :lllIIIIIIIIIIIIIIIIIIIIIIIE
projects totaling 60 MW : Announced a $1.75bn :
14,000 - 1...............---::::::::::::'"""". e rermernernsene e e nnn, E agreementwithCPPIB.to E
e " E * Closed avery successful = = .Ii:e;elx;t.ll -s.o g :1.‘;‘;0; reeee : se.11 a49 per cent stakein =
. urrently o . = assetrotation transaction 1 I Kei Y ° . i wind and solar power .
i :;l(liietryg:al?ego; 52/§ k : with PSP Investment with = = :)t(;irt:(:ﬁolig i)vl:’n : : ass;tcs; in North America :
) 1 ~1. E N = . = and Germany. :
12,000 11,445 E GW of COD assets = H cz.si(:?xx::;ﬁirkf:};g; = = Hancock for H : v .
Merr e LVRNTEVY ST 1 se00MM : R LN L
10,000 - * Sale of 500 MW of E : Recently launched E
g : ERCOT COD assets due 2 : saleof 430 MW .
2 = to change in broader H E portfolio in .
@) : corporate strategy : : ERCOT :
38,000 . Lasmsmssssssmsssnsnnnnns B Ml
2 6,711 6.387 E Sold controlling H N i{.e.c-e.n.tl-); sold™ """ E
a0 4 * stakein NRGyield = ,, . " Leeward’s R
H = "SI OF 250 H H Lo . E
56,000 - ; toGlobal PI MWof : ! 17GWportfolio : | : Putupa950MW :
= = Infrastructure i . H * to OMERS = | = wind & solar E
s  Partners = » Operating H GasmmmssEpEEEEEEEaEY * operational .
) Aenansnnnnmannnnnnnnns s Wind H : operats E
i~ * . Postfolia H = portfolio forsale =
Q 4,000 - - memmen R
’ 3,110 H
305 3024 5767 2700 H
2240 2183 4 g6 Le3 v
2,000 T 4 1/515 1,448 1,397 1226 M
I ’ 1,062 1,034
- T T T T T T T T T T T T T T T T l T T 1
> < N3 > 5 . g & o
F & &S T @ L W S dF &S
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%Qx ’8) & %00
g éej" <5
F &
&
e

Top Asset Owners in US — BNEF, 03.24.2018

2017-2018 saw an extremely active M&A market with leading asset owners monetizing partial or complete stakes in portfolios amidst a liquid capital
market, validating the availability of buyer appetite
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Major Risks— Wind Farm Development

R

| . Equipment Supply . E{QSPaCr']rc‘% and
= Airspace -““I-Dne“r-formance -““I-r-l-c-:-(;mplete financial model
= Environmental = Delivery Schedule = PTC tax opinion risks
= Transmission = Reliability = Acceptable studies and
- Wind regime assessments
- Public acceptance . Off-take Contract " Executed off take contract
. = Liability for shortfall of energy
. Engineering = Risk of curtailment
-Sub surface conditions = Commitments provided to off taker

= Site suitability .

= Scope of supply split

= Ability to interconnect and move = Transmission routing

power

= Project schedule
= Upgrade costs

= Cost over run risk
= Timeline for available transmission

capacity

= Rjsk of curtailment

Aon Renewable Energy | August 2018 Aw
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Mitigating Risks

R
- S
SN
f I
H I
I
I
H I
]
1

Third Party studies for FAA, desktop
environmental, and wind studies

Good public relations plan including
landowners, businesses, local political
scene

Multi-year wind resource measurement
program that is representative of the site

Timely geo-tech studies

Early stage work with OEM for site
suitability

RS
-~ RS

Early third party transmission study.

First mover queue position (before queue
reform in some areas)

. Equipment Supply

Top tier manufacturer
Long term warranties
Serial defect coverage

Incentives / penalties on schedule
and performance

. Off-take Contract

Risks absorbed equitably between
parties

Limitation on total exposure under
contract

Commitments are consistent with
supplier contract commitments

=
e ~

1 Construction

Working closely with OEM and BOP
contractor prior to executing TSA
and EPC contracts

Flanging up scope with other
activities

Incentives / penalties on schedule
and safety

/

= Work with a knowledgeable
insurance professional

AON

Empower Results®

Aon Renewable Energy | August 2018
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Renewable Energy Market Overview

Category

2017 Direction

Commentary

2018 Outlook

Commentary

Rate reductions continued due to
increasing capacity levels and
strengthening regional and domestic
markets. Nat Cat events have
slowed this down

Rate reductions may slow
especially for locations that are
exposed to Nat Cat and for aging
technology out of warranty. For
good performing assets and new
build projects scope for
reductions may continue

Client retentions remained stable.
Insurers willing to grant sensible
sub-limit increases where it is a

differentiator

We expect limits to remain stable
in 2018

In general, coverage broadened as
Insurers sought to maintain their
share and differentiate their offering.
Weather products continue to be
explored

No changes expected in Property
coverage

nis
VA RN

Overall capacity continued to
increase despite ongoing M&A
Activity

Renewables continues to be an
attractive market to insurers so
new entrants could emerge or
older markets refresh approach

00
O

Aon Renewable Energy | August 2018
Proprietary & Confidential
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4
1
’

Nat Cat events have led to some
notable losses for major markets
such as Axis and GCube. The
softening market conditions have
hurt various carriers in the out of
warranty wind space too

AR AR I

Unless there are a number of
major natural catastrophe events
and/or a series of mega
renewable energy losses, unlikely
that claims will have a meaningful
impact on the market

AON
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Principal Renewable Energy Insurers- property

G Cube

Per Se (RSA/Allianz leads)

AXis

Travelers

Aon Renewable Energy | August 2018
Proprietary & Confidential

$500 MM A+
$400 MM A+
$450 MM A+
$250 MM A+

73
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Emerging Risk Issues

Cyber Risk/ Hacking

Upscaling Technology

Transaction Liability-PTC and ITC
issues- eligibility and timing

Power Sales/PPA’s

Notable hack in 2017- increasing attention

Technological risk- financeability; WTG’s being
introduced for onshore sale > 4 MW without DNV-GL
certification

Transfer of representation, warranty or tax opinion risk to

an insurance company

Regulated utility PPA demand down; C&l appetite;
merchant sales only financeable with hedges or swaps

Aon Renewable Energy | August 2018
Proprietary & Confidential
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Emerging Risk Solutions

Extended Warranty

Weather Insurance

Transaction Liability

Unscheduled Maintenance
Protection

PV Panels, blades, gear boxes

Low Solar Resource, Low Wind Resource, Heating or
Cooling Degree Days

Transfer of representation, warranty or tax opinion risk
to an insurance company

Enables financial directors and risk management teams
to more effectively manage their long-term operations
and maintenance budgets and rapidly reduce the
requirement for excess working project capital

Aon Renewable Energy | August 2018
Proprietary & Confidential
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Wind Risk Insurance

Wind flow variations translate directly into production = "Bad Wind" as main revenue risk:

variability and cash flow of a wind farm - too little wind: < 5 m/s

- too much wind: > 25 m/s

2.1 MW Wind Turbine Power Curve Too much wind causing turbine engine burnout:

2500

2000 -

1500

1000

Power (Kw)

300

o S 10 15 20 25 30 35
Wind speed (m/sec.)

Photo: Stuart McMahon; Source: The Telegraph

=  Construction of a Wind Production Index to translate wind speed into a theoretical power output (proxy for actual output):

31. December ___ P (\T) = Turbine Power Curve
WPI = > P(v;)| *24h*# of turbines * efficiency factor —
i=1. January v

i = Average wind speed (m/s)

Aon Renewable Energy | August 2018 Aw
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Power generation and physical risks

Aon Renewable Energy | August 2018
Proprietary & Confidential

Generic risks to power generation assets that can cause physical

damage losses include:

Fire

Machinery Breakdown

Electrical Breakdown

Operating regime

Theft

Error in Design

Terrorism

Aging plant (wear and tear)

Natural Catastrophe (earthquake, flood, windstorm)

i

AON
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Wind generation physical risks

On and Offshore = Offshore
Scale

, - Wave
Design

Fire - Boat collision
Windstorm - Access

Ice storm
Earthquake

Grouting

Past and present Future wind

wind turbines turbines?

Foundations o

UPWIND 10 and 20 MW

Series loss

= Rotor
= Cracking
= Blade failure

Source: Garrad Hassan

Aon Renewable Energy | August 2018 Aw
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Solar generation physical risks

Photovoltaic

Aon Renewable Energy | August 2018
Proprietary & Confidential

Degradation
Hailstorm

Windstorm

Earthquake

CSP

Vehicle collision
Hailstorm
Lightening

Salt pool leakage

79
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Battery Storage--Market Overview

The grid scale battery (GSB) storage market is largely an emerging one, especially when
compared with other energy storage systems such as the well-established pumped hydro
storage.

Grid scale batteries are arriving at commercial viability, having been the subject of numerous
demonstration projects. Several major recent projects announced, i.e., Vistra 300 MW at Moss
Landing.

CA state mandate of 1.325 GW of battery storage for investor-owned utilities by 2020.
OR state mandate of 5 MW of storage for each of three investor-owned utilities.

PREPA (Puerto Rico) mandate: all new renewable energy projects must incorporate ES.

Aon Renewable Energy | August 2018 Aw
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https://www.visiongain.com/Report/1484/Grid-Scale-Battery-(GSB)-Storage-Market-Forecast-2015-2025
https://www.visiongain.com/Report/1484/Grid-Scale-Battery-(GSB)-Storage-Market-Forecast-2015-2025

About Aon

Aon plc (NYSE:AON) is a leading global provider of risk management, insurance and reinsurance brokerage, and human resources solutions
and outsourcing services. Through its more than 50,000 colleagues worldwide, Aon unites to empower results for clients in over 120 countries

via innovative and effective risk and people solutions and through industry-leading global resources and technical expertise. Aon has been
named repeatedly as the world’s best broker, best insurance intermediary, best reinsurance intermediary, best captives manager, and best
employee benefits consulting firm by multiple industry sources. Visit aon.com for more information on Aon and aon.com/manchesterunited to
learn about Aon’s global partnership with Manchester United.

© Aon plc 2018. All rights reserved.

The information contained herein and the statements expressed are of a general nature and are not intended to address the circumstances of any
particular individual or entity. Although we endeavor to provide accurate and timely information and use sources we consider reliable, there can be no
guarantee that such information is accurate as of the date it is received or that it will continue to be accurate in the future. No one should act on such
information without appropriate professional advice after a thorough examination of the particular situation.

Aon Renewable Energy | August 2018 Aw
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What are the anticipated impacts on pricing and reliability in the changing markets?

PROTESTING AGAINST NEW TECHNOLOGY — THE EARLY DATS

NE"WO PUIRNUTAAWA SUCOUED LONIOXMNI @ 9¥E-2002 S0/t
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WPTF Houston Chapter Meeting

State of Play in the Western Interconnection

Mountain Southwest

Group of utilities located West Lesser known group of
mostly in Colorado and . Market utilities in the Southwest
Wyoming that are planning Transmission ) Alternative exploring market

to join the Southwest Power Group alternatives, including SPP

Pool (SPP) in late 2019 Group

(MWIG) 4 (SMAG)

Reliability

Reliability ” California
The Western EIM is Western Coordinator Independent Meaningful CAISO regional

operated by the California RC) Services expansion will require a
Independent System SRETEy (RC) System change in governance

Operator (CAISO) and has Imbalance Operator structure (which must be
seen rapid expansion Market (EIM) (CAISO) approved by the

; Legislature)
Expansion

2017 ENERGY STRATEGIES. All rights reserved



Western State Efforts

Portland

r
g L "

b
by

Los Angeles
Dept. of
Woater & 7

Power

Market operaloe

California ISO
EIM entiry
B Active partcipants
s B Planced EIM entry 2018
W Planced EIM entry 2019
B Planned EIM entry 2020

Nevada

* Nov. Ballot Q3 Constitutional amendment requiring State legislature to establish an
open, competitive retail market that prohibits the granting of monopolies and exclusive
franchises for the generation of electricity by 2023.

California

* Direct Access Bill, SB273, would alter the legislatively-imposed cap on direct access and
allow ESPs to serve 4000mw of C&I customers (50% wait list).

* Bill passed to be carbon free by 2045.

Oregon
* 2017 — Legislature passed SB 978 requiring the OPUC to establish a public process for

investigating electric industry trends, technologies and policy drivers.
* Portland Gas & Electric filed to form a Green Tariff program; some counties interested in
the CCA model

Washington

* Consideration of a carbon tax initiative or CCA.

Arizona

* Prop 127 is a constitutional amendment requiring 50% renewable (not nuclear) by 2030.

* Gov. Ducey signed HB2005 that subjects a utility to a penalty of no more than $5000 and
as low as $100 for non-compliance with renewable standard.

* New all-encompassing ACC Docket replacing Tobin’s Modernization Docket




DATE:

August 17, 2018

REQUEST FOR A NEW DOCKET - IN THE MATTER OF POSSIBLE
MODIFICATIONS TO THE COMMISSION’S ENERGY RULES (DOCKET
NG=RU-00000A-18-XXXX)

On August 14, 2018, the Commission, at a Commission Staff Meeting, directed Staff to
initiate a rulemaking docket to evaluate proposed Arizona energy modernization. Therefore, the

Utilities Division Staff requests that a new docket be opened for the purpose of exploring possible
_modifications to the Commission’s energy rules. Subjects to be considered will include the

following:

i%, Renewable Energy Standard and Tariff rules,

2 Electric Energy Efficiency Standards rules,

3. Gas Utility Energy Efficiency Standards rules,

4. Net Metering rules,

5 Resource Planning and Procurement rules,

6. Retail Electric Competition rules,

" Electric vehicles,

8. Interconnection of distributed generation facilities,

9. Blockchain technology,

10.  Technological developments in generation and dehvery of energy,

11.  Forest bioenergy,

12.  Baseload security,

13.  The statutory Biennial Transmission Assessment,

14.  And other energy-related topics.

Staff requests that a new docket be opened with the following caption:

IN THE MATTER OF POSSIBLE MODIFICATIONS TO THE COMMISSION’S

ENERGY RULES
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Local Energy Aggregation Networl k

Current Snapshot of Community Choice Aggregation

Harnessing the Pewer of Coraraunities

. CA CCAs now serve 2,000,000 customers. CPUC estimates 50%
!' 33,1',,';‘,5 States: of the State will be served by CCAs by 2020; 85% by 2025.

- lllinois

- Massachusetts
- New Jersey

- New York

- Ohio

- Rhode island

Watch List/Potential:
- Colorado

- Nevada

- Oregon NM

- Virginia

Inquiries Received: : k
- Connecticut _

- New Hampshire

- New Mexico
- Washington

D Source: LEAN Energy U.S.
April 2018
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Walmart’s Footprint in the Region

Nevada

50 Retail Units

3 Distribution Centers

14,602 Associates

$113 Million Spent with 637 Suppliers
(supporting over 11,000 jobs)

California

302 Retail Units

14 Distribution Centers

91,657 Associates

$24 Billion Spent with 4,578 Suppliers (supporting
over 257,000 jobs)

Arizona

127 Retail Units

4 Distribution Centers

34,253 Associates

$1.4 Billion Spent with 637 Suppliers (supporting
over 29,000 jobs)




Walmart’s 2025 Energy Commitments

BUILDING ON OUR SUSTAINABILITY GOALS

* In 2005 we set an aspirational goal
to be powered 100% by renewable

BESUPPLIEDBY
ener
&Y 5070 RENEWABLEENERGY,
As of 2015, 25% of our operations
° On November 4’ 2016 we were powered by renewable energy
announced new sustainability goals N~ Waimart 3¢
for 2025 that build on our existing I

energy goals BUILDING ON OUR SUSTAINABILITY GOALS
*  Besupplied by 50% renewable energy

*  Use a combination of energy efficiency

and renewable energy to reduce emissions _m
in our operations by 18 percent

*  Targetis science-based, which is the level REDUCE GREENHOUSE GASES BY
of decarbonization needed to keep global We are the first retailer to set
temperature increase below 2°C Sl AL

] . emissions reductions
compared to pre-industrial temperatures

L
Walmart > <




Pr& jectGigaton

Agriculture Packaging Deforestation Product Use

Renewable Energy Fertilizer Optimization Food and Solid Waste Using Recycled Avoid Deforestation More energy efficient

Reduction Content products
Energy Efficiency Animal Agriculture
Recycling
Fleet Efficiency

Learn more and commit at
walmartsustainabilityhub.com




Walmart Renewable Energy in the U.S.: 22 States, Puerto Rico, and Counting

Virtual PPA

g




Walmart Renewable Energy in the U.S.: 22 States, Puerto Rico, and Counting

Three Channels to Secure Resource Supply

Off-Site

On-Site

Utility Partner

Structured for
renewable energy to
replace other energy,
both physically and on
bill

Can utilize Texas Retail
Energy, our in-house
electric supplier, in
deregulated retail
markets where
generation service can
be provided by a
company other than the
wires utility

Contribution to
renewable energy
goals by replacing
grid energy with
energy from on-site
resource

Reduce operating
costs for site

Net metering
compensation is
not a driver

Work with utilities to
develop workable and
economic structures
within confines of
regulatory compact
Some potential

models:

Green tariff/sleeved
resource

Shared resource
(community or large
scale)

On-site partnerships




Sounds great! So it all comes down to price, right? No.

Barriers in the Three Channels

Off-Site On-Site Utility Partner
e Limited number of * Not all states allow * A willing buyer needs
deregulated third party a willing seller...
markets financing of on-site *  Regulatory approval

process and

* Participation caps generation (PPAs, ratemaking concerns

* Pressures within leasing) > Speed-to-market
some of those * Systemsize > Cost-shifting to other
markets to erode restrictions customers (is the
customer ability to * Standby charges program subsidized?)
shop for generation assessed on > Admini§tration and
service systems can add marketing costs

significant cost ew vs. existing loa




Energy Supply: Traditional Supplier in a Deregulated Market

Wholesale trading with
generators and
counterparties

Energy Suppliers utilize
wholesale markets to build
supply portfolio. They add on
their SG&A and Profit
Margin.

Nuclear

_ WAL*MART
Supplier 4 y =




Energy Supply: Texas Retail Energy

Created in 2004 to buy energy for Walmart operated facilities in
Texas

Buys wholesale electricity from multiple suppliers in deregulated
U.S. states and resells it to Walmarts facilities in the state

Contracts with multiple supplier provides operational flexibility
and mitigates risk, thus providing wholesale savings

Provides access to renewable energy at scale by purchasing at the
wholesale level

i g
Lo l_! .




Energy Supply: Texas Retail Energy

Wholesale trading with
generators and
counterparties

Nuclear

r
Supplier

TEXAS RETAIL EMERGY

WAL*MART

4




Energy Supply: Texas Retail Energy

11 States/5 Markets/45 Utilities in
the U.S. in addition to U.K.

Savings compared to purchasing
from a 3" party

Flexibility in suppliers, terms,
contract structures

Reduces WMT’s counterparty and
price risk

Proactive load management

Renewable energy purchase vehicle

2,075 Facilities Served

71~
104

136

BERCOT mPJM mISONE ®mNYISO = MISO m UK
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What are the potential impacts of regionalization

from transmission expansion to environmental
concerns?




Regionalization and
Transmission

Southwest Energy Conference
September 21, 2018

XX

TRANSCANYON
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TransCanyon Overview TRANSCANYON
TransCanyon is an independent developer of electric transmission
infrastructure for WECC

« 00/50 joint venture between subsidiaries of
Pinnacle West Capital Corporation (PNW) and
Berkshire Hathaway Energy (BHE)

 Independent and well positioned to drive creative
solutions

« Leverage the combined energy expertise and
financial strength of BHE and PNW — $107 billion in
assets

« Focused on all phases — development through
ongoing operation

» Long-term stewards of the environment

+ Value collaboration to achieve success t\
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Sonora Crossing — Highlights TRANSCANYON

* New 230kV AC transmission line from the APS system in Yuma to the U.S.-Mexico
border

* |n-service December 2021

* Preliminary estimate of 300MW bidirectional transfer capability
+ Cost estimate of $50M

* Benefits to southwest U.S. and Mexico

Reliability

System resiliency

Production cost savings

Capacity cost savings

Renewable energy procurement cost savings

Reduction in APS customer rate base

+ May 2018, TransCanyon and CENACE executed an MOU to jointly perform feasibility
analysis on project

Increasing Mexico-U.S. transmission capacity one of top 3 goals for CENACE



Sonora Crossing — Overview

2

TRANSCANYON

« TransCanyon and APS
jointly build and own (50/50)
the 14-mile North Gila to
Orchard 230 kV Project (AZ
CEC permit obtained
2/2/2012)

TransCanyon develops,
builds and owns the 17-mile
230 kV line from Orchard to
the U.S.-Mexico border

CFE or another Mexican firm
builds the segment from the
border to the existing Parque
Industrial 230 kV substation

+ TransCanyon offers an
attractive single transmission
rate for 300MW bidirectional
service between North Gila
(APS/CAISO/IID) and
Mexico

Sonora Crossing Project

—  Existing 500k transmission line

—  Existing 230k transmission line
Morth Gila - Orchard

— = Sonora Crossing

Mexico Mew Build

California

D and SDG&E AFS and IID

San Diego El Centro

Marth Gila Palo Verde

"\ Hoo Doo Wash”
N

Y
APS, ID and SDGEE
Arizona

Baja California

Sonora
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Sonora Crossing — Project Plan TRANSCANYON

2017 | 2018 | 2019 | 200 | 2021 | 2022

TransCanyon met with CENACE and CFE - all parties agreed that there is a need for increased cross-
border transmission particularly in the San Luis area of Sonora

v~ MOU with TransCanyon, CENACE and APS to perform joint feasibility analysis

executed May 24, 2018

We Are Here

/l:’ Feasibility analysis (technical, economic and permitting)

Obtain negotiated rate authority from FERC

CENACE - El Centro Nacional de Control de Energia (independent system operator)

Stakeholder outreach

Federal Permitting NEPA (EA or EIS) and Presidential Permit

AZ Permitting (CEC)

Right-of-way acquisition

Construction

Project In Service

CFE - Comision Federal de Electricidad (national transmission owner)



. . XX
Cross-Tie — Overview TRANSCANYON

« 213-mile, 500kV AC transmission line with 1500MW transfer capability from central UT to east-
central NV, anticipated in-service in Q4 2024

- Estimated capital cost of ~$667mm including upgrades at Robinson Summit
« Submitted as Interregional Transmission Project to CAISO, NTTG and WestConnect
— March 2016 (Cycle 1) and March 2018 (Cycle 2)

OREGON

COLORADRQ

LT Cross-Tie
Proposed Gateway

345kV




Cross-Tie — Regional Benefits TRANSCANYON

» Reliability Benefits:

— Low-cost investment to leverage existing system and increase regional reliability benefits to the
Western Interconnection

— Improves system reliability during system disturbances and forced outages (weather, fire, natural
disasters)

» Economic Benefits:
— Regional economic benefits from more efficient resource procurement and dispatch

— Relieves congestion on the California-Oregon Intertie by providing flow relief and alternate
transmission paths

— Substantially interconnects Berkshire Hathaway Energy’s two largest load and generation
centers in the west (PacifiCorp East and NV Energy)

— Increase transmission capacity between the PacifiCorp, NV Energy, CAISO and Idaho Power
Balancing Areas

- EIM participants enjoy benefits of more transmission capacity to bid resources into neighboring
markets

— Benefits increase further with expanded RTO

— Facilitates development of renewables to meet the RPS and GHG goals of the western states —
enables lower cost way to meet policy objectives by enabling import/export of the best resources
6
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SunZia and Potential Impacts of Regionalization

Arizona Energy Consortium Conference




SunZia: 500kV Project delivering NM Wind

to the Palo Verde Hub
5

*

¥ |
R
] e

Nevada

_Las Vegas {

‘ san}a Fe Central NM
©:F 9 Wind Region

Abyere

Arizona | Proposed SunZia pr o e

Transmission Line

Califorgla

Palo Verde Hub _Phoenix

1\1_;';' Central |
0 =

SunZia South

80-85
85-9.0
90-95

T
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Project Summary

A 520 mile independent transmission project in New Mexico and
Arizona

X Two 500kV AC lines providing 3,000 MW of transfer capacity from
NM to AZ and CA

A Brings high-quality renewable energy to western utilities and
power markets

N Pattern Development was selected in August 2016 as the anchor
customer for the first 500 kV transmission line and awarded 1,500
MW of transmission capacity

A Construction start in 2019; Commercial operation of the first
500kV line by end-2020

SUNZIA SOUTHWEST TRANSMISSION PROJECT  SEPTEMBER 2018 2 w'SunZ_ia[ 'tl




NM Wind + SunZia = Commercial Success

~ 0On 7/31/2018, Pattern Energy Group 2 LP (Pattern
Development) announced it had signed two 15-year power
purchase agreements as follows:

» Silicon Valley Clean Energy (SVCE) for 110 MW
» Monterey Bay Community Power (MBCP) for 90 MW

A Pattern will supply these customers from its 200 MW Duran
Mesa wind project currently in development near Corona,
New Mexico.

A Duran Mesa will use SunZia to effect these deliveries.

SUNZIA SOUTHWEST TRANSMISSION PROJECT  SEPTEMBER 2018 3 WSUHZ_L'&[ 'ﬂ




NM Wind to California Today

~ Delivered cost of energy NM wind energy to CA comprises:
a) Cost of NM wind generation
b) Cost of gen tie-lines (to get from wind farms to SunZia)
c) Cost of SunZia (to Pinal Central)

d) Cost of Arizona transmission to California transmission
(could be to Palo Verde, West Wing, North Gila or Eldorado Valley)

e) Cost of California transmission to customer
A Arizona transmission is ideally 1 wheel, but could be 2 or 3
# This also assumes Seller can obtain firm transmission in AZ
X Real power losses (f) are also additive for b, ¢, d and e above
A Totalcost=(a+b+c+dl+(d2+d3+..)+e)+(100% - f)

SUNZIA SOUTHWEST TRANSMISSION PROJECT  SEPTEMBER 2018 4 wsUﬂZ_ld] 'ﬂ




PLANNED PROJECTS

1. SUNZIA SOUTHWEST
2020 ARIZONA — NEW MEXICO - SOUTHERN CALIFORNIA 2. SOUTHLINE
PLANNED EHYV TRANSMISSION AND GENERATION 3. PALO VERDE - PINAL WEST #2
4. NORTH GILA - IMPERIAL VALLEY #2
5. TRANSWEST EXPRESS
6. HARRY ALLEN - NORTHWEST #2
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NM Wind to CA under Regionalization

~ Delivered cost of energy NM wind energy to CA comprises:
a) Cost of NM wind generation
b) Cost of gen tie-lines (to get from wind farms to SunZia)
c) Cost of SunZia (could be included in item d below)
d) Cost of regional transmission system

~ Will the cost of a regional transmission system be less than the sum of
the individual parts?

~ Will there be additional transmission capacity that arises?
(flow-based capacity versus point to point, contract path)
~# We expect the answers will likely be “yes” and “yes”

X This does not include additional benefits of access to a wider market and
to a broader set of resources to create better portfolios

SUNZIA SOUTHWEST TRANSMISSION PROJECT  SEPTEMBER 2018 6 MSUI"}Z_@[ ﬂ
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Benefits to AZ of Regionalization

& With access to a regional market, AZ utilities could:
» Build better resource portfolios with
* more options
* more diversity
» Buy short-term energy (when it is economic)
» Sell short-term energy (when it is economic)

X Regional power markets will be more liquid and efficient (i.e.,
more buyers and sellers, more competition, lower costs to
consumers)

N Cost of operating the transmission system should be reduced with
more centralized operations and administration

X Increased transmission capacity with more efficient regional
operations

SUNZIA SOUTHWEST TRANSMISSION PROJECT  SEPTEMBER 2018 8 ¥'5unz_ia[ 'ﬂ




Outlook for Regionalization

~ Difficult issues need to be resolved:
» Governance of the regional transmission entity
» How to share costs of the regional entity within the region
» Ensuring ability of new participants to serve existing load
» Combining new transmission operations in a single entity
» Fear of losing control & undue influence of majority party
» Proving to participants that the benefits outweigh the costs
» Proving to regulators that the benefits outweigh the costs
A It will require significant time to resolve the above issues
& Nonetheless, it is still worth pursuing

SUNZIA SOUTHWEST TRANSMISSION PROJECT  SEPTEMBER 2018 9 %Sunz_ia[ 'ﬂ




SUNZIA SOUTHWEST TRANSMISSION PROJECT

5.7 %

www.sunzia.net

David Getts

General Manager

SouthWestern Power Group
dgetts@southwesternpower.com
602-808-2004
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FIRST SOLAR: LEADING THE SOUTHWEST SUSTAINABLE ENERGY FUTURE

* Largest U.S. manufacturer of PV
modules

e > 17 GW sold worldwide

. *¢ @
we & o * 4.6 GW in operation throughout the
o Or, UL PS
. o5 Southwest

..s‘ > .= P o .’

° o % « >500 MW in operation or under

oo development in Arizona
® |nOperation « 99% power plant fleet availability

® In Development with PPA

First Solar Proprietary & Confidential - General

o] 2018 © Copyright First Salar, Inc.



REGIONALIZATION IMPROVES GRID OPERATIONS

Grid Characteristics:

» Utility-scale solar is part of mid-
day load, offsetting peak or near-
peak demand

» Low adoption of DERs

# Renewables are a must-take
resource

» Minimal curtailed energy

Solar Product Needed: Energy &
Renewable Energy Credits (RECs)

Grid Characteristics:

» Grid operators see evening ramp
concerns and need for more
flexible asset additions

» Growing adoption of DERs that
have limited controllability

»  Utility-scale solar transitions to a
dispatchable resource

Solar Product Needed: Energy, RECs,
& Grid Services

Grid 3.0

Grid Characteristics:
» Utility-scale solar represents
significant portion of resource
portfolio; curtailments frequent

» Saturated DER market creates
excess energy

» Resource Adequacy needs shift
» Storage becomes economic

Solar Product Needed: Capacity,
Energy, RECs, & Grid Services

,.:vai'[Hllll;\?“ffIiétr,Reduce'd ramp rate
Load (U & by targeted
: curtailment;

gvailable for gnd

SErvices

A
Load .-~ .
Net % 1
Storage
Load : . g

2018 © COpYrgntrirstsolar, in¢

w



CAISO REGIONALIZATION: CALIFORNIA STAKEHOLDERS AND POLICY GOALS

Key Stakeholder Perspectives

Environmental NGO Opposition (local/grassroots)

* Undermines GHG emissions goals from states Environmental
with GHG-heavy resources Opposition

* Fear over loss over state governance control and
FERC uncertainty

Environmental NGO Support (national, pro-market) Environmental

Support

* Supports global environmental considerations
(e.g. climate)

* |mproves integration and access of renewables La bOf
Opposition
Labor Opposition (regional and state-level)
* Extremely influential on energy issues

* Concerned about losing infrastructure projects to
other states

First Solar Proprietary & Confidential - General

2018 © Copyright First Solar, Inc.
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CA SB100: CREATING A PATH FOR REGIONALIZATION BY REDUCING EMISSIONS

(e Major commitment to\
new renewables

e WECC emissions can't
Increase

e /ero-emissions

flexibility*

N

CA SB100

-

( the Southwest

e Commitment to new

* Window of opportunity

Implications for

renewables

on SB100/WECC
emissions

First Solar Proprietary & Confidential - General

(e Strong demonstration\
of economic and
environmental benefits

e Engagement with

political leaders in
California

\ Regionalization
Political Path

olar, Inc

%3] 2018 © Copyright First S



REGIONALIZATION BY ANY OTHER NAME...

Western EIM active and pending
participants

Draft, Non-binding
RC Footprints
as of: 9/12/2018

= BA - RC Mapping
B caisore
o B srrrRC
} B 2esorRc =
I ecH e

al [ Undeclased RC

Water & -
Power

ISe e

— ] P
Market Operator

[ California 1ISO
EIM entity

[ Active participant
[ Planned EIM entry 2019 Based on draft, non-binding notifications to WECC
M Planned EM entry 2020 Boundaries are for ilustrative purposes only
[ Planned EIM entry 2021

‘Pending state commission approval
First Solar Proprietary & Confidential - General

2018 © Copyright First Solar, Inc.
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THANKYOU

Colin Meehan

Director, Regulatory & Public
Affairs

Colin.Meehan@firstsolar.com

)

First Solar.
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Southwest Energy Conference Overview

ARIZONA

r ENERGY
CUSL)NSQZ!.};[MM Title Sponsor: ﬁ AR(~ADIS

I\

How do cross-border and
intrastate transactions impact
the regional market?

BLAIR LOFTIS — TERRACON POWER GENERATION & TRANSMISSION
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Kayenta Solar Projects and
Transmission Overview

Navajo Tribal Utility Authority
NTUA Generation, Inc.
Ft. Defiance, AZ

Glenn Steiger — Executive Consultant




NTUA Overview

The Navajo Tribal Utility Authority (NTUA) has
continuously served the Navajo people for more
than 59 years.

NTUA was established on January 22, 1959,
and today is the largest tribally-owned and
operated multi-utility company in the United
States.

NTUA was created to address the absence of
utilities on the Navajo Nation

Kayenta | Solar Project

Mission

Since inception, NTUA has grown into a thriving
tribally-owned enterprise delivering a portfolio
of services to a service area of more than
27,000 square miles.

Currently serving over 41,000 electric
customers, NTUA is organized for the
operation, maintenance and expansion of
electric, communications, natural gas, water,
wastewater, and generation, including
photovoltaic (solar) services for the Navajo
people at a low and reasonable cost.

NTUA  seeks to promote economic
development, and employment opportunities on
the Navajo Nation, and to improve the health
and welfare of the residents of the Navajo
Nation.

Most Importantly, NTUA’s ultimate mission is to
serve the approximate 14,000 families on
Navajo Nation who are currently not provided
electric service!
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NGI Overview

Kayenta | Solar Project

NTUA created NTUA Generation, Inc. for the
purpose of investing in and developing
wholesale energy projects within and outside of
the Navajo Nation.

NGI is currently owns the Kayenta | solar
project, a 27.3 MW facility, located within the
Navajo Nation.

NGl is in the process of initiating construction of
Kayenta Il solar project, a 27.8 MW facility, also
located in Kayenta, AZ.

NGI has secured a term sheet for the
development of 100MW of solar and
environmental attributes for a California
municipal entity.

NGI is in early development stage for the
development of over 1GW of renewable energy
(solar, wind, and pumped storage) generation
within the Navajo Nation.
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Kayenta | Overview

NGI Successfully Developed, Constructed, and Commissioned in 2017

» 27.3MWac, single-axis tracker solar generating facility located approximately 4 miles from the
township of Kayenta, Arizona

» Sited on approximately 195 acres of land adjacent to the proposed Project site

» During development and construction of the plant created over 230 jobs for Navajo residents and
nearly $15.6 million in local benefits

» Kayenta |l is interconnected to NTUA’s Kayenta Substation sells it energy output and environmental
attributes via a long-term power purchase agreement (“PPA”) with NTUA.

» Project execution demonstrates NGI's experience and focus in developing a similarly sited and sized
power generating facility (Kayenta I) near the proposed site for Kayenta Il.

» Kayenta Il will duplicate the Kl project on an additional 165 acres and be put into commercial
operation by June 1, 2019
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Kayenta | Overview — Site Prior To Construction
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Kayenta | Overview — On-Site Interconnection Substation (During Construction)
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Kayenta | Overview — Completed Project
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o SOUTHWEST
ENGRGY. ENERGY
coNsoRTUM - CONFERENCE
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HOTEL VALLEY HO | SCOTTSDALE/ARIZONA

What impacts will innovation and
technology have on the Southwest market?




“Necessity is the Mother of Invention”

* Lets start the discussion with problems that are impacting the
southwest energy — Why southwest can lead in energy innovation
(Heat Intensity, Growth, Collaboration)

* Themes
* Local vs Global
* Macro vs Micro
* Collaborative Approach
e Purchaser driven innovation

7~ | ARIZONA
n N | CONSORTIUM



Impacts innovation and technology have on the

Southwest market?

Block Chain Accounting

*  Reduces Cost
*  Speeds Transactions

. Reduces Bulks Power Transaction Reconciliations

Utilities becoming more customer-centric

* Social Media & Other Real Time Information Sources During Catastrophic Emergency Restoration Response

* Increased Customer Demand for Southwest Market Players to share Resources within an ISO and even across
Multiple ISOs

* Increased Customer Knowledge Regarding Outage Count vs Resources Deployed

*  More Feedback to PUCs and FERC Regarding Major Restoration Efforts
Growing load defection

* Micro grids and other DER causing less need for power transfer f ﬂﬂ'ZONH
e Utilities buying into storage
1. \.. | CONSORTIUM

» Utility Business Models are Changing, Tariffs etc..
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Power & Energy Solutions

CHANGE IN POWER.

DELIVERED




Power & Energy Solutions

“...delivering comprehensive solutions in the
areas of digital power, energy storage,
and low carbon power generation.”

—i |
A
T
aifo 11
Expanded digital Next generation Zero & Low
offerings: battery storage carbon power
MHPS-TOMONI™ technology generation

& Energy Cloud

® 2018 Mitsubishi Hitachi Power Systems



Grid Scale, Micro Grid, & Renewable Generation Solutions

. I Long Term PPA’s

o % s B Build Own Operate

i €/ @ s ) Build Own Transfer
&7 T Financing

Business Solutions
Equipment & Services

Dig.ital Solutions

|

":“

Energy Storage

Low Carbon Hvdiodan
Generation \ ydrog
d Solar Energy
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Wind Energy

Fuel Cells
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Design & Consultancy
for natural and
built assets

A ARCADIS

Digitization of Data

e Arcadis Data Integrator
e Optimized modeling of system
* 3D visualization of remote assets
* Improved Safety and Outage Response

e SEAMS
e Optimized decision making with asset maintenance
* Optimized Capex and Opex expenditures
* Reduced outage time for maintenance and extended cycles

Block Chain Accounting

e Reduces Cost
* Speeds Transactions
e Reduces Bulks Power Transaction Reconciliations



Southwest Energy Conference

September 21, 2018

Mona Tierney-Lloyd

Senior Director, Regulatory Affairs
Flexibility Solutions

Enel X

cNetl X



Enel X: Flexibility Solutions Business

We are integrating and

To optimize grid and retail
aligning....

“flexibility services”...

@ ENERNOC ﬁ_%_
ADEMAND

An Enel Group Company

eMotorWerks®

An Enel Group Company

Using all types of distributed
energy assets

—

L \
I.Ia
- A

Real-time PV & Other

Variable Loads Distributed Generation
W
EV Charging Energy Storage
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Market Dynamics Driving
Transformation

27/09/2018

* Top Down (Wholesale):

Market Penetration and Declining Prices of renewable resources
Coal Retirements (baseload)

Changing Demand Shape, Need for Flexibility

Declining storage prices

Resiliency

Market Integration (EIM)

Bottom Up (Retail Prosumer):

Customer adoption of energy technologies (rooftop/onsite offsite solar,
energy efficiency, demand response, energy storage, electric vehicle
charging, controllable thermostats)

Integration of capabilities
Cost management, resiliency, grid services provider, better data access

Presentation footer 10PT. Please add the relevant country to
the footer.
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Brooklyn Queens Demand Management (BQDM)

Brooklyn and Queens Zone Map @ conEdison
* Substation Upgrade Deferment=$ = e
1.2 B =~ -
* PSC Approved $200M Non-Wires _— B ==
Alternative (NWA) S =25
* Program cost allowed in Rate Base i ‘\:\_\ g,_f_ ;_\‘T | 3
* Reverse Auction- Drove Market ::._ i \‘ e \ g,
Based Response > $1992/kW-2 == WD T

year program 3\ =
* Drives Better system utilization a .

* Framework for future market
based — Non Wire Solutions

(& conEdison GREENTEAM
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Establishment Labs
Medical Device Manufacturer

Establishment Labs

Site San Jose, Costa Rica
Load Profile ~1.4 MW Peak load
Configuration Storage - 500 kW/1000 KWh
Solar-272 kW
Applications Multi-DER Aggregation
Critical Load Backup Power
TOU Energy Arbitrage
TOU Demand Charge Reduction

® Storage + Solar + Back Up
Power/Microgrid for Critical Loads
for this biomedical company

® Solar + Storage System designed to
support Critical loads in the medical
manufacturing clean room.
Maintains all systems to ensure the
room stays “clean” during an
extended outage

164



