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BE PROACTIVE,
NOT REACTIVE.



THEPROBLER ™

With over $30 Billion in lost revenue industry-wide,
The average pipeline comg

O
suffers 93 leaks,

L@
b,

costing each company $18.7 million,

EVERY YEAR.

~—wW\Ifjrotech



SFRRAENVIROGRNVEN T

Even massive leaks take Hours or Days to discover.
~—wW\Ifjrotech



THEOVERSEAS'THREA

The majority of
terrorism funding
comes from black
market oil and gas.

PROTECT THE ASSET,
DEFUND TERRORISM.




THEU.S: NFRASTRUCTURE

J,

{ (5
2.6 Million miles of pipeline
in the United States

Between 2,000 to 5,000
miles are added every year

4,521 miles of pipeline
between each inspector

The average age of a
pipeline is 50 years
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T RIASTVE WY ROHRIVE

ALL-IN-ONE DEVICE

Our 1oT Product finds
critical variables to
pipeline health.

7VARIABLES
Corrosion

Pressure
Density
Vibration
Temperature
Location
Sonic Boom

PATENTED
TECHNOLOGY STACK

One patent approved.
Six more pending.
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T RIASTVE WY ROHRIVE
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WIRELESS

Our product is attached to
the pipeline and starts

collecting data immediately.

~—wW\Ifjrotech



BE PROACTIVE, NOT REACTIVE.

THE SOLUTION

%

ARTIFICIAL INTELLIGENCE

Neural networks analyze the
data to see what humans
canot .

~—wW\Ifjrotech



SFRRANS NRLTEATION

STEP 1:Apply Epoxy STEP 2:Apply Pressure STEP 3:Attach cables

Place One device every One to Five miles.
Above or below ground.
100% external from pipeline. —wIQrotech



FHEHEANEVOKTATVE
at IS detected, Email and Text ale
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THEARTIFICAL YNTELLIGENCE

be predlcted 'Days Months ever
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OUR TECH CAN PREDICT LEAKS WITH A PROJECTED

96% ACCURACY

~—wW\Ifjrotech



BE PROACTIVE, NOT REACTIVE.

THE USER INTERFACE
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Corrosion
Density
Latitude

Longitude
Pressure

Sound
Temperature
Vibration
Last Read
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s Example Loca... MIQT Office

0.357mmlyr.

0.92kg/m?
40.822115
-77.888753
120.57 PSI
55.2 dB
71.012° F
1.567m/s
11:56 AM

PROFILE



THECUSTOMERS

Partnered with over
32,000 miles
already!

1% of miles In
America

~—wW\Ifjrotech



THEEXECUTVETEAM

Meade Lewis

Founder & C.E.O.

| Former CITO of multiple oil
and gas firms. Successful fibi

datao and O&G startup exits.

IW'PRO (Acquired by DFW Heavy Duty)

MNDVANANCEDS = (Acquired by I0T-eq)

Tony Park Dom Colosimo
Chief Operating Officer Chief Scientific Officer
Bloomberg @ PennState

+ 8 additional engineers and team members
We are dedicated to being a lean, green, innovation machine!  —mIQrotech



THEBOUARDOF'ADVISORS

(U

U.S. Department

of Transportation
Pipeline and
Hazardous Materials

Brigham McCown
Industry Advisor
Former Acting Administrator

Safety Administration

@ Rich Eggers

Strategy Advisor

Former Director of Global
Strategy

PeG

Don Bortniak

Technology Advisor
Former Director of HRIT

SIEMENS

We are dedicated to being a lean, green, innovation machine!

~—wW\Ifjrotech
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Raised over $4,000,000 in Venture ljn!“’eI'SltY
Capital

TEDXPSU

Ocean Accelerator Class IV Cornell Unlver81ty

Presented at TEDxPSU 7 call/!/”” e e pamnlon
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fBest Pipeline Leak Detection ocEAN SlllconValleyBank
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Energy Awards .'.' Repubhc
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BINGHAMTON UNIVERSITY
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www.migrotech.com g sales@miqgrotech.com @

invest@miqgrotech.com



http://www.miqrotech.com/
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AT URBINT, OUR MISSION IS TO

Help infrastructure operators
make communities

safer and more resilient.



Energy Impact Partners

The worldobés | eading coalition of wutilities 1in\

NI
TransCanada FORTIS.. “Ameren >>evergy.

. A

. . Alliant —
nationalgrid Energy. mGOE_'@ Southern
Madison bas and Electric Company

OGE @ptt T=PCO LivisTA
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Our world is changing.
The only way utilities can keep up

IS with technology.



30%

since 1980

urb}int
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Annual growth rate




Investment gap
2016 - 2025
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. $270B

Replacement cost for

gas pipes.

GAS INFRASTRUCTURE




Nearly half of the utility

§ workforce will be nearing

- retirement age.

-
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High-risk Incidents.
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Traditional Process

X X X X X

No External Data Intuition Based Broad Targets Static Reactive



External Data

EXTERNAL DATA

Vegetation Contractors
Coastal Effect Weather

Pollution

Permits

Topography

Building



Predictive Intelligence

. - -

MODEL REAL WORLD PRODUCTION

TRAINING VALIDATION MODEL




Decision Intelligence

EXTERNAL DATA

Interventions

PREDICTIVE INTELLIGENCE

DECISION INTELLIGENCE

Leaks Prevented

3.45

0.12 0.33 0.63 0.62 0.23 0.16 0.18 0.20
0.07 0.11 0.77 0.49 0.52 0.42 0.36 0.21




Al helps utilities keep pace with change.

v/ v/ v/ v/ v/

External Data Empirical Pinpointed Dynamic Proactive
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' ADVANCED ENERGY" fewyos | Divison of
Research and Technology Center Science, Technolog
' —gy & Innovation

AT STONY BROOK UNIVERSITY

ADVANCED

NARUC ENERGY
National Assoclation of Regulatory
L IIl!T'r' Commissloners Enabling Innovation

Powering Research
Driving Technology

Advanced Energy Research ¢
Technology Center

Stony Brook University
2/12/19

Robert B. Catell
Chairman

www.aertc.org



| ADVANCED ENERGY" Nework [ Division of

Science, Technolog

~Research and Technology Center & Innovation

AT STONY BROOK UNIVERSITY

Mission

True partnership of academic institutions,

research institutions, energy providers and

iIndustrial corporations. Innovative energy
research, education and technology
deployment with a focus on efficiency,
conservation, renewable energy and

nanotechnology applications for new and novel
sources of energy.

38



| ADVANCED ENERGY™ ‘NewYoRK | Division of
orrortunTy: | Sejence, Technolog
& Innovation

~Research and Technology Center

AT STONY BROOK UNIVERSITY

Overview

A Located at R&D Park, Stony Brook University

A Energyfocused research facility
I Research labs
I Shared usefacilities
I Business incubator labs

A Business assistance & technology support programs
A Industry & research collaboration

A Research partnerships
I Brookhaven National Laboratory

A Biannual Advanced Energy Conference

39



| ADVANCED ENERGY" Nework [ pivision of

Science, Technolog

~Research and Technology Center 8 lnnowation

AT STONY BROOK UNIVERSITY

Quick Facts

A Ribbon cutting 2011

A Attracted $140M+ in funding

A $50M LEED platinum facility

A Supports 137 owmoing energy projects
A Supports 10 research & training centers
A NYSSmartGridConsortium- founder

A DOE Energy Frontiers Research Center

I Center for Mesoscale Transport Properties
A DOE/NYSERDA

I National Offshore Wind R&D Consortium

i $40M (DOE/NYSERDA)

40



ADVANCED ENERGY" Nework [ Division of

Science, Technolog

~Research and Technology Center & Innovation

AT STONY BROOK UNIVERSITY

Centers/Programg On Site

A Advanced Energy Training Institute

A Center for Clean Water Technology

A Center for Integrated Electric Energy Systems
A Center for Mesoscale Transport Properties

A Clean Energy Business Incubator Program

A Institute of Gas Innovation and Technology

A National Offshore Wind Research and Development
Consortium

A New York Energy Policy Institute
A NYSSmartGridConsortium
A Thermomechanical & Imaging Nanoscale Characterization

41



| ADVANCED ENERGY" Nework [ Division of

Science, Technolog

~Research and Technology Center & Innovation

AT STONY BROOK UNIVERSITY

Key Research Areas

Advanced Combustion & Engines A Grid Management
Bioenergy & Biofuels Hydrogen Fuel Generation
Battery & Storage Research Low Carbon Energy

Clean Transportation Microgrids

Energy Modeling/Simulation Offshore Wind Energy
Energy Focusedanocatalysts Photovoltaics & Fuel Cells
Energy Generators/Convertors Renewable Energy
Energy Harvesting Smart Grid

Energy Impacts on Environment Smart Power Management
Energy Education and Outreach System Resiliency

Grid Cybesecurity

To o To To To To o Do Do Do Do
To o o To To To To Io I

42



To o To To To To To I

ADVANCED ENERGY"

~Research and Technology Center

AT STONY BROOK UNIVERSITY

Clean Transportation

Energy Modeling/Simulation
Energy Focusedanocatalysts
Energy Generators/Convertors
Energy Harvesting

Energy Impacts on Environment
Energy Education and Outreach
Grid Cybesecurity

NEWYORK | Division of
OPPORTUNITY SClence TeChnOIO
& Innovation

A Offshore Wind Energy

A Photovoltaics & Fuel Cells
A Renewable Energy

A Smart Grid

A Smart Power Management
A System Resiliency

43



| ADVANCED ENERGY™ ‘NEwYORK | Djvision of
orrortunTy: | Sejence, Technolog
& Innovation

~Research and Technology Center

AT STONY BROOK UNIVERSITY

Institute of Gas Innovation anc
Technology * (=

and Technology
MISSIOn AT STONY BROOK UNIVERSITY
Use Academundustry platform to accelerate advancedtural gas
technology deployment and infrastructure upgrade to benefit community
residents and businesses. This is accomplished through innovative energy
research, analysis, education. The focus is on environmental performance ar

renewable energy technologies.

Founding Members Strategic Partners
ADVANCED ENERGY" EMECY— O®RAPID 2.
Research and Technology Center THE EUROHERA MARINE EAERGY CEITRE 18 L L] Tasamegocessisies —~ Uni1vERSITY

PN
AT STONY BROOK UNIVERSITY Center for
Sustainable Gwd .

nationalgrid ’[I i, S B
gu e pm

The Globl
NNNNNN
ccccccccccc

State College
Scte Unierty of New York



| ADVANCED ENERGY" Newyork | Division of

Science, Technolog
& Innovation

~Research and Technology Center

AT STONY BROOK UNIVERSITY

I-GIT Projects

A Pillar #1
I Gas and Power

A Pillar #2
I Renewable Gas

|
A Pillar #3
I STEM Workforce Training

A Pillar #4
I International Consortium

45



"ADVANCED ENERGY" | Newyork | Division of
grrorronTe | Science, Technolog
—Researciand Teciug g tanias = | gnnovation

AT STONY BROOK UNIVERSITY

I-GIT: Plllar #1

Low Carbon Technology
A Demo Project #1: Of6rid Power
A 30kW power pallet (APL PP30)
A Can be flatbed truck mounted

A Long Island potentia40,000cu. yards wood (40,00(
MW)

Wood WasteGasPower




"ADVANCED ENERGY" NEWYORK | Division of

Science, Technolog

AT STONY BROOK UNIVERSITY

I-GIT: Pillar #1
Powerto-Gas Demo Project

Single collector CQ Capture
135 CQkg/day Plant

Solar Panel Wind Turbine Fuel Cell Stack

’ > Control Unit 5 k‘ "

Electrolyzer Purlflcatlon Un|t H, Storage un
4 Nnt/hr - Humidity Control 50 Nn#¥

PHASE 1 PHASE 2

Once the filter is saturated with
CO, the filter Is heated to 100 °C.

Is chemica Ily

co,
bound to the filter.

Key characteristics of the final HELMETH,@@thanation
module:
Avultistep module with product water condensation
KOoperating gas pressure: 180 bar
ABoiling water cooling: up to 30 (~ 87 bar)
ASNG output: 1260+ kWi c141.08- 5.42 n#¥/h CH, NTP)
-Modulation: 20- 100+ %
Ainal SN@omposition
CH;: > 97 vok%
H,: < 2 vok% 47

SabatieMethanationReactor



http://www.helmeth.eu/index.php/technologies/methanation-process
http://www.helmeth.eu/index.php/technologies/methanation-process

| ADVANCED ENERGY"

~Research and Technology Center

AT STONY BROOK UNIVERSITY

I-GIT: Plllar #2

Gas Gap Analysis Advancing Gas RE

A I-GIT is conducting Reforming the Energy Vision (REV)
Project Reviews

A In Progress
:
:

Smart Homes in Floor Zones
Gas Demand Response (large gas equipment)
A Infrastructure Efficiency and Smart Growth
Electric Support\licroCHP
A Japan and US small cogeneration <5 kW available when neede
Geothermal Heating and Cooling with Solar Hot Water

A Low energy cost compared to petroleum where gas not
available

NYS REV analysis report
NYS RNG Assessment report o & &




"ADVANCED ENERGY" | Newvork [ Division of
~Research and Technology Center 't g‘c:ﬁgg%;‘ifg:mlo

AT STONY BROOK UNIVERSITY

I-GIT: Plllar #3

Workforce Development

rid e INE |

Stephanie Taboada Jake Lindberg "
Ph.Dcandidate Ph.Dcandidate [

STEM

Women in Science & Engineeri
(WISE)

Emily Costa |
LyufeiChen Undergraduate |
Ph.D.candidate PSEG Intern ==




Sk~ ADVANCED ENERGY" st | iisiono

Science, Technolog
& Innovation

~Research and Technology Center
AT STONY BROOK UNIVERSITY

I-GIT: Pillar #4
International Consortium

A European Marine Energy
Center, Scotland

I MOU signed 10/2018

A Three other international
entities are under discussio

50



| ADVANCED ENERGY" Nework [ Division of

Science, Technolog

~Research and Technology Center & Innovation

AT STONY BROOK UNIVERSITY

Energy Incubation Ecosystem

A 19 companies (as of 2/1/19)

A AERTC Incubator
I 6 companies
I Physical space
A Clean Energy Business Incubation Program
I 16 companies (3 located in AERTC)
I Virtual incubation program
A Offerings
I Business development/strategic planning
I Investor pitch review/access to investors
I Manufacturing/engineering expertise
I Seminars and workshops
|
|
|

Faculty and student talent
Specialized research facilities on campus
Dedicated company space available

51



| "ADVANCED ENERGY" NEWYORK | Diyvision of

Science, Technolog

~Research and Technology Center iy s

AT STONY BROOK UNIVERSITY

AERTC Incubator Companies

A Brookhaven Technology Group

I Particle accelerator/ion sources B'G
A Energystics = 7

i Vibrational Energy ENERGYETICS
A ChemCubed

I Additive manufacturing/3D printing
A Jasmine

I Energy Management Systems
A ThermolLift

I Natural Gas Heat Pump
A Unique Technical Services

I Electric vehicles

GUTS

TECHMICAL SEFS’E:ES



ADVANCED ENERGY" |~ Newyork [ pivision of
grrorrnm | Science, Technolog
—Researctrand Techglogasanio C | & innovation

AT STONY BROOK UNIVERSITY

CEBIP Incubator Companies

AU iionon A Allied Microbiota A NextSwitciBTG € NextSwitch
/ i Soil Remediation i Particle accelerator/ion sources BrG
ﬁmd A Bonded Energy A ReNuble ,‘
sourons i Building loT i Food waste to fertilizer St
edgewise A Edgewise Energy A RoadPower
i Distributed Energy i Energy Harvesting Ml roau
_ >~ A Energystics A SPIRA SPIRA
I Vibrational Energy i HVAC Sensors
QD A EnviroPower A StorEn " Y
et T Micro-CHP T Flow Batteries
@ o A Green Framework A Sulfcrete
I Maritime Energy T Sulfur Concrete
A modelizelT A ThermolLift r«»
i Datacenter Efficiency T Natural Gas Heat Pump V‘& ;
. . Thermolift
m A NeuralNet A Unique Electric Systems
i Utility Sensors/loT i Electric Vehicles PIES
Clean Energy Business
Incubator Program -

AT STONY BROOK UNIVERSITY



"ADVANCED ENERGY" | Newyork | Division of
grrorronTe | Science, Technolog
—Researciand Teciug g tanias = | gnnovation

AT STONY BROOK UNIVERSITY

ThermolLlift
Clean Energy Game Changer

A Up to 50% Reduction in Energy Use
A 40% Solar Powered (up to 100%)

A One Appliance i Heating, Refrigeration,
Cooling / Air Conditioning and Hot Water

A Cold Climate Monovalent Heating (no
additional heat source needed even below
0 degrees F)

A Cooling with Natural Gas

A Clean i No Toxic Emissions or Materials
(i.e. better than EU and California indoor
air quality regulations and standards)

A No Refrigerants i No Toxic Leakages,
Lower Operating Cost

> _

=

Thermolift >



"ADVANCED ENERGY" NEWYORK | Division of

Science, Technolog

—Research and Technology Center 8. Innovation
AT STONY BROOK UNIVERSITY

ThermolLlift
DOE Highest Ranked Potential

INERGY SAVINGS POTENTIAL AND RD&D OPPORTUNITIES FOR COMMERCIAL BUILDING HVAC SYSTEMS

B At R&D Stage I Fully Commerci=’

Vuilleumier Heat Pump ZZZZZZZZZz7777ZZZZZZZZZZZZZZZI
Max Tech Fans

Building Automation System Thermﬂl.ift

ThermoLift Highest Ranking*

Advanced HVAC Sensors
Max Tech Equipment
Membrane Cooling System
"E‘ﬁ'E‘"ﬁ'é“Y Metastable Critical-Flow Cycle
Ejector Heat Pump
NGy BT ICIENCY Smart Airflow Balancing for RTUs ZZZZZZZZZrrrr7rrrrzIrrrIrITZ)
HH Demand-Controlled Ventilation ZZZZZZZzzzrrrrrrrzr77r7rr72
RENEWABLE ENERGY RD&D Opportunities for
Thermoelastic Cooling System
S-RAM Heat Pump ZZZZZZZZZIIIZIZIZIZZZIIE]
Systems Absorption Heat Pump
Fuel Cell Combined Cooling, Heating, and Power System
Rapid Building Energy Modeler ZZZzzzzzzzzzzrzzrzz777772
Phase Change Materials ZZZZZZZZ77777777777777)
Turbo-Compressor-Condenser-Expander Heat Pump
Electrocaloric Cooling System ZZZZzzzzzzzzzzzzrzrzrzrZ)
Wearable Devices for Personal Comfort ZZZZZZZz7zz7z77777777)
Variable Refrigerant Flow and Ductless Heat Pumps
Selection based on review of 300 technologies Chilled Beam Radiant Cooling System
Magnetocaloric Cooling System
* ThermolLift and Paul Schwartz cited specifically Therma) DisplacementVentilation
by name elsewhere in the report. 000 20 30 4050

Robotic Personal Comfort Device ™ZZZZZZZZZ777777777777ZZZZ7777)
ing-Integrated Heat and Moisture Exchange Panels
- = Dynamic Clothing Technologies for Personal Comfort ZZZZZZZzZzZzZzZZZ7ZZZZ7Z7ZZ773
office of Energy Savings Potential and
Adsorption Heat Pump
. ay_g
Commercial Building HVAC
Advanced Thermostat ZZZZZZZZZr77777ZIZIIZZZZZA
Ventilation Reduction through Advanced Filtration ZZZZZZZZZ7ZZZ7ZZZZZZZ77773
December 2017 Acoustic Fault Detection
Max Tech Motors
Surface Coatings for Liquid Friction Reduction ZZZZZZZZ77777777772
Electrochemical Heat Pump ZZZZZzzzzzzzzzZZZZZ
Final Technology Scoring

Figure 9: Final ranking of high priority technology options 5 5




Sk~ ADVANCED ENERGY" st | iisiono

Science, Technolog

~Research and Technology Center iy s

AT STONY BROOK UNIVERSITY

Thank You!! Robert B. Catell

Chairman
robert.catell@stonybrook.edu

Have a Great Day!!

www.aertc.org

@AERTC_SBU
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