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About Ampt

Company Ampt, LLC
Founded: 2007

Founder & Chairman: Doug Schatz
Founder and Chairman of
Advanced Energy (NASDAQ: AEIS)

Investors: Schatz Family Trust
Bohemian Investments

Headquarters: 4850 Innovation Drive
Fort Collins, Colorado 80525
United States of America

3 ®)
Manufacturing Partner: Sanmina Corporation (NASDAQ: SANM) R~ ampt X
4850 INNOVATION DRIVE
Technology: DC Power Management & Wireless Communication
Patents: 31 U.S. & international patents issued; more in process
Market Position: #1 optimizer company in large PV systems & energy storage
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Company Vision

Ampt will become synonymous with the way to harvest, control and store the sun’s energy.

Core Values " Integrity
= Customer Focus

= |nnovation
= Relentless

Core Focus = Purpose: Accelerate clean energy revolution
= Qur Niche: Optimizing solar energy conversion

Differentiators = We lower the cost of energy
= Flexible, innovative technology

= Build collaborative relationships
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World’s

Ampt is a recognized leader in PV power technology #1

Ampt was founded in 2007 and is headquartered in Fort Collins Colorado. Ampt is established with sales and llhe? Gamaey
support in North America, Europe and Japan as well as representation in Asia, Australia, and the Middle East. #1in Large PV Systems

#1 in Repowering
#1 in PV+Storage

Founded 2007

Patented Technology Quality & Reliability Our People

e e
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History and Milestones

2010 Released Gen 1
Communications Unit

2012 Expanded
Sales to Europe

2007 Founded 2009 Opened

Company HQ

| 2014 Released
String Optimizer

2012 Co-founded
HDPV Alliance

2009 Deployed
Beta Module
| Optimizer

2010 Deployed
First Commercial
Installation

2011 Deployed
Module Integrated

Optimizer | Unit

ALLIANCE

2015 Deployed
String Optimizer
in utility-scale
power plant

2015 Expanded worlds largest

= i e
sales to Asia DC optimizers

2015 Expanded String
Optimizer product line
to include both 600
volt and 1000 volt

2015 Secured
$25 million
Series C Funding

2016 Deployed the

power plant using

2015 Released Gen
2 Communication

[ 2017 Esta
Japanese

in Yokoha

2016 Released
String Optimizers
specialized for
Japan including 750
volt model

and opened office

World’s

#1

Optimizer Company
for Large Systems

-

2017 Announced
String Optimizers
for 1500 volt PV
systems

blished
subsidy

ma

2019 Ampt V1500 String
Optimizers deployed in world’s
largest PV+storage peaker plant

2017 Released higher
power String Optimizers
for 600, 750 and 1000
volt PV systems




#1 optimizer company for large-scale PV systems

Repowering Existing Systems

SOLAR N&VUS TODAY

Ditvirg Tadey's Gobw 50047 Tock ks . ey

Canadian Solar Deploys Ampt’s DC
Optimizers in 33 MW Utility Solar Plant

Putlished on 23 Seplernbar 2076

Ampt LLC, a specizlist in
33.7 MW power conversion
technology, anncunced
the deployment of its DC
oplimizers in a 33 MW
solar photovoltaic (PV)
system with Cana
Solar._Inc. one of the
workd's largest solar
power companies. The
project uses Ampt's DC
String Optimizers in ane of the largest deployments of DC power oplimizers
in the worlc.

an

The 33 MW installalion capped olf a six-month evaluation pericd by
Canadlan Solar, which began with 2 smatler demonstration project, Following
the sucoessful demonstration, Canadian Solar selected Ampt's String
Oplimizer as it consislently cutperformed other designs while cosling less.

When comoared to other options, Ampt String Optimizers delivered superior
value, Ampt's patented technology puts voltage and current limits on the
output of each cptimzer 10 atlow twice the number of PY modules per string
and eliminate half of the combiner hoxes and assoclated cable and labor.

a0y PV + Energy Storage

P -y ST
SOLAR 2%

sSUILDER

World'’s largest solar PV peaker power
plant uses DC-coupled storage design
with Ampt optimizers
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Awards and Recognition

Frost and Sullivan Awards Recognize Ampt

Maximum Power Point Tracking
(MPPT) on a more granular level.”

successful in demonstrating its patented
and highly reliable technology, and has
established partnerships with leading
players in the PV market, through the
HODPY Allance to enable an ecosystem
of innovaltors leveraging Ampt
technology.”

cost has generated a lot of interest in
the markst Ampt collaborates with
inverter manufacturers, panel
manufacturers and other Balance-of-
System component suppliers to address
the prevailing challenges in the Solar
Inverter market. Inverters operalting in

GTM Research Recognizes Ampt as a Top Player

ampt ;{

_ OEM or SYSTEM COMPONENT | HYBRID i STAND-ALONE

cusomervavesosrns s || (RN L

Solar PV Electronics System-integrated i H Imverter Vendors
Global, 2014 Technology Innovation Vienture Roots
Solar Inverters B FLERGIN ) DARF®N
’ . North America, 2012 Product Differentiation Excellence %— J—
“It's Frost & Sullivan’s opinion that forih America, Solar Inverters e]enphase P 4APS gl ane
s strength lies in its advanced M =

N]]PLE 9 “Ampt has engineared a solution that Europe, 2012 S tenksolar L B Chiconrons AneLTa
solutions designed for market “Ampt has come up with a radical :

chitecture change based on its lowers the capital costs for solar P P SOAMT) enorgu
arehl 9 installations while increasing energy product that is expected to revolutionize SoLaRBRIDGE F 1
patents and intellectual property harvest using their unique DG/DG power | | the Solar Inverter market. Its unique
(IP) that lowers the system costand | | converters that are distributed vision of impraving the overall
also gets all the benefits of throughout a PV array. Ampt has been parformanca of the PV system at lower Component Supply Parallel Competencies

“Ampt Mode ™ provide optimum
e at up to 50% lesser cost
than traditional inverters.”

Industry Publications Featuring Ampt

RENEWABLE o AD S==
G- @ RERY S5 sosmuvsoos 2008

Cleary s

PHOTON.nternational

/ _TheSolac Power Magazine™

Cléan Energy Solar Industry

@, CleanEnergy

FROST &

@RESEARCH

SOLARZT]

SULLIVAN

QJ EnergyTrend

QrvreECH SOLARTODAY INNOVATIONEWS
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Experienced leadership

Seasoned management team with over 200 years of executive management experience
in both public and private companies of which over 60 years is in the Solar PV Industry.

S

Doug Schatz Levent Gun Aaron Gomolak Darryl Parker Anatoli Ledenev Russell Schaeffer ~ Fernando Tomasel
Founder & Chairman CEO CFO VP Sales & Marketing Chief Scientist VP Operations VP Engineering

— ADVANCED . — ADVANCED 1 — ADVANCED 2BHESR PETRA
L ENERGY U 5 VP L ENERGY : L ENERGY ROKu (55355 SYSTEMS
- ADVANCED - ADVANCED
35- 0 0 IKOR ACEERS ACEERS
Satcon Satcon an iWatt Company
@ wororos @ wmororoLa XUV LASERS
ms

@NCRr ﬂex
@) sencare
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Ampt String Optimizers Deliver Unmatched Value

@ Optimize PV Systems

Repower PV Systems

DC-Coupled Storage

@ Monitoring and O&M

V1500 Series V1000 Series V750 Series V600 Series Ampt CU
Max system voltage: 1500 V Max system voltage: 1000 V Max system voltage: 750 V Max system voltage: 600 V Two-way Wireless (RF)
Max output power: 27.2 kW Max output power: 11.1 kW Max output power: 8.7 kW Max output power: 6.7 kW String-level data for O&M

© 2020 Ampt, LLC 9



Innovative DC power management

Variable input from PV module strings Programmable output from Ampt
1500 — 1500 .
1400 1400 Sttt

1300 .

1200

1300
1200
1100 1100

1000 1000

IN ouT
900 s 900
800 g- 800
m e
700 < k. 700
600 E 600
500 500
Morning Noon Dusk Morning Noon Dusk

MPP Tracking on each string eliminates mismatch.
Programmable output adapts to meet inverter and energy storage requirements.

© 2020 Ampt, LLC 10




Reference Projects

28 MW SN S S S 1.8 MW :
»Nortrh America Japan

e

© 2020 Ampt, LLC 11



33.7 MW

North America

© 2020 Ampt, LLC

Reference Projects

1.1 MW _L__

North America

2.25 MW

Europe
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Reference Projects

110 kW

North America

© 2020 Ampt, LLC 13



Optimize PV Systems Repower PV Systems DC-Coupled Storage  Monitoring and O&M
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Optimize PV Systems




Advantage of Optimized vs. Conventional Designs

Optimized

Conventional

More energy from
string-level MPPT

String
Optimizer

2x number of
modules per string

50% fewer combiners

and disconnects X
50% fewer homeruns
and smaller wire \ '\\
Inverter with
Increase inverter rated output Ampt Mode®

power to lower cost per watt

© 2020 Ampt, LLC 16




More Energy Through Mismatch Correction

Central Inverters Large String Inverters Ampt String Optimizers
1000’s of Modules per MPP Tracker 100’s of Modules per MPP Tracker 10 - 30 Modules per MPP Tracker (72 cell)

More Energy

Smaller MPP zones = better correction for mismatch

© 2020 Ampt, LLC 17




Ampt String Stretch® Technology Allows 2x Longer Strings

Two strings on input

Traditional Array Ampt Optimized Array

Less array wire per kW

Fewer combiners per kW

= Qutput current limits allow cable ampacity to be reduced as it
no longer requires margin for “over sun” conditions

= High and fixed DC bus voltage lowers current (I=P/V)

50% fewer combiners and less cabling to save on cost

© 2020 Ampt, LLC 18




Lower Cost Inverter with Ampt Mode®

DC electrical
\ Max array input voltage 1500V 1500V

Input voltage range 850 - 1500 V 1350 V Fixed
Rated input voltage 850V 1350V Higher
I o Max operating input current 3200 A 3200 A
AC electrical
| ' Rated output voltage 600 V 800V Higher
V Rated output current 2300 A 2300 A
Rated output power 2400 kW 3200 kW 33% *

Increasing inverter rated output power lowers cost per watt

© 2020 Ampt, LLC
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Repower PV Systems




© 2020 Ampt, LLC

Repower Existing PV Systems

Improve System Performance Low Cost Solution

Enhanced O&M

with string-level data
via optional wireless
communication

More energy with dual MPPT

Ampt delivers full available
power at voltage set by

existing inverter Mounts easily

(no communications required)

Low cost retrofit
uses existing cables
and half the number
of combiner circuits

21



3 Ways to Repower Systems with Ampt

Recover Energy Upgrade Inverters Expand to High DC/AC Ratio

s 2:1

Recover energy lost from Upgrade inverters over time as Expand array size mixing new and
mismatch and degradation each one ends its lifecycle with the legacy modules without overloading
to increase production. newest inverter technology inverter to increase revenue

© 2020 Ampt, LLC 22




& 21 Deploy on Existing Wiring, Combiners & Inverter

Before Upgrade

O
O,
»

n/2 circuit
combiner

n circuit
o combiner

0,0
S5
S0

@ Disconnect strings from combiner
@ Connect one string to each Ampt input using existing cables
€ Connect Ampt output to combiner

@ Set inverter to constant or narrow-range voltage operation

Simple drop-in use for low-cost installation

© 2020 Ampt, LLC 23




Recover

Energy
. . . ~ o
4 2 String optimizers recover ~33% of annual losses
100%
§ 95% i
= 7% energy increase over 25 years
§ 0% S o 11% energy increase over 40 years
E -1.0%/yr total deglradation
-5 -0.5%/yr baseline module degradation
o -0.5%/yr from mismatch
'>__ 85%
> S~
&D ‘\s“~
g 80% In Year 25 B
- 11% A
In Year 40
75% ~<. 21% A
70%

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Production Year

e \ 0 AMPT e AT

Repowering date determined by value of energy and degree of degradation

Source: System degradation rates from “Field Experience: Degradation Rates, Lifetime and Failures”, DJordan, NREL PVMRC 2016. Baseline module degradation rates from “Sunpower
Module Degradation”- whitepaper PVMRC 2016. String Optimizer mismatch correction from “Reduction of Mismatch Losses with String Optimizers”, AOlsson, NREL PVMRC 2016.
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Upgrade
Inverters

# B = Upgrade Inverters

As each inverter ends lifecycle:

= Replace legacy inverters with

e i the newest inverter technology

= Use 1000-volt inverters at full rated power
in 600-volt systems

= Use 1500-volt inverters at full rated power
in 1000-volt systems

Ampt avoids costly re-wiring and re-trenching
while lowering the cost of replacement inverters

© 2020 Ampt, LLC 25




A Optimizer delivers full available power
| at the voltage set by inverter

Current Power
w

Inverter sets
DC voltage

Voltage %_}l Voltage

Maximum power point Maximum power range

Ampt optimizers serve as an “adapter” between legacy arrays and modern inverters

© 2020 Ampt, LLC 26




Upgrade
Inverters

7 B 2 Use Modern Inverters as Low-Cost Replacements

1000-volt inverter 1500-volt inverter
Standard With Ampt Standard With Ampt
Maximum system voltage 1000 600 1500 1000
Input voltage at full power 480 — 850 550 850-1250 950
Output power 500kW 500kW 1MW 1MW

Ampt works with both central and string inverters

© 2020 Ampt, LLC 27




Expand to
High DC Ratio

7 El Expand to High DC Ratio

Before Upgrade Ampt (2:1) Existing Inverter

n circuit
combiner
| 11
i\\ @ —
" String
Optimizer

Add higher power modules to existing strings = Protects existing inverter from
exceeding DC loading limits

00
35
5Ly

O
O
s

n circuit
combiner

O
D)
S
0000
000
VYT

0
3
V)

0

Add new strings to existing combiners
= Eliminate mismatch losses
between strings

Save 50% on EBOS when adding new sub-arrays

© 2020 Ampt, LLC 28




Expand to
High DC Ratio

7 BE B Mixnew and legacy modules on the same inverter

MPPT eliminates
mismatch between strings

1000

s mM :

\ N
\ "" hl W | L
\j
\.

\\

1 '\l '.f

200

sao ———
R

——Input 1 ——Input 2

600

500 - |

400

300

Morning Noon Dusk

——input1 ——Input 2

Each string delivers full available power at a higher and narrow DC bus voltage
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Expand to
High DC Ratio

7 X & Higher DC/AC Ratio Delivers More Energy

AC Power (W) Over Sun Day

Higher production improves ROI

High DC:AC Ratio Typical max DC:AC Ratio
with Ampt (2:1) without Ampt (1.5:1)

With Ampt, deploy high DC/AC ratio systems without overloading
existing combiner boxes, cables, or inverters

© 2020 Ampt, LLC 30




Ampt Repowering Solution Delivers a High Return on Investment

15-30% return on investment

= Typical return projected over the system life

Maximized annual project revenue

= Generate more energy over the system life

Lowest cost upgrade option
= Use existing wires & combiners

= Use existing inverters

Future-proof inverter replacement

= Upgrade with low-cost, modern string or central inverters

= No re-wiring or re-trenching

© 2020 Ampt, LLC 31
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DC-Coupled Storage




Ampt DC-Coupled Cost Advantage

AC-Coupled Storage Ampt DC-Coupled Storage
o
<>\<<>><_>O<> String Optimizer
& OQOO o
More energy from OOOO
string-level MPPT <><> o 2
SN
=

2x modules per string O &

50% fewer combiners

50% fewer homeruns

50% lower cost battery converter

Higher DC/AC ratio (up to 3:1) RN

Increase inverter rated output
power to lower cost per watt

Fewer transformers and switchgear

Lower Cost & Higher Performance
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© 2020 Ampt, LLC

Storage Roundtrip Efficiency

Curtailment Harvest

A .

Ampt DC-Coupled Performance Advantage

Mismatch Recovery

Achieve higher roundtrip storage
efficiency while increasing the
operating efficiency of the inverter
and battery converter.

Clipped Energy Harvest

Charge the battery when the PV
inverter is clipping output power.
Ampt enhances this benefit with
higher DC/AC ratios (up to 3:1).

Capture array power that would
normally be lost by charging the
battery during periods of AC power
curtailment.

Low Voltage Harvest

Charge the battery storage system
when the array voltage is below the
inverter turn on voltage to maximize
energy production.

Deliver more energy by recovering
mismatch losses from various sources
with string-level maximum power
point tracking (MPPT).

Mitigate Degradation

Recover energy losses caused by
variable degradation of PV cell and
modules within a system to improve
lifetime system performance.
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Superior Storage with Ampt

Performance advantage
= Higher roundtrip efficiency

= Capture more energy

= Mitigate degradation

Reduced system cost and complexity
= Lower cost power conversion

= Standard or bi-directional inverter

= Lower cost EBOS

+
A1)

Scalable and flexible

=  Micro-grid to large power plants
= Add storage over time with less hardware cost
= Battery technology independent

With Ampt, the PV array is Storage-Ready™ and scalable in the future

© 2020 Ampt, LLC 35




Monitoring




Ampt communication technology and software

Ampt Communication Unit

String Optimizer s ((( =
@ Monitoring and Service

B —
o o

Installation Onsite Diagnostics Remote Management Ampt Support

© 2020 Ampt, LLC 37




Optional String-Level Data for Improved O & M

On-site

Your / Monitoring

Gateway

Your
Ops Center

Your

J
N Custorner S
Monitors

)\
Communication Unit
! = Modbus/ TCP

Ampt String Optimizer | * +\- 0.25% measurement accuracy \

Wireless communication reports: | * 1 minute data interval / Your

= String output current ‘. = Local data storage )/ Data Center
= String daily integrated energy output ~_® Power over Ethernet (PoE) ‘/,’/

~ - .

© 2020 Ampt, LLC
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