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Microturbines Portfolio— AL apvanceo
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COP28-Dubai Aware—— A ADvANCED

203

SUBJECT « COP2S UAE SPEAKING INVITATION
Dear Mr. Gugheivino
1 hope this lotter finds you well
The 28th Conference of the Partes to the UN Framework Coavertion on Chimale Charge (COP28)on 30
Noversber - 12 December 2023 at EXPO City in Dubai wil e a ostical memert 5 unie the workd for
ranaformaive dimate sction COP28 UAE will be one of the lyrgest 8¢ most mporiant gaharngs i 2023
expecind 1o host 60,000 - $0.000 daagans and over 140 Heads of Staes
COP28 1 of particdar sgnifcance as it marks the conciusion of the {rst Glotal Stocklae that wil measure

progress snoe the Pare Ag Moo & dal. h , wil be our coliective response 10 the
S10ckizko and our resalve to keeping 1.5 “C within reach, while buliding greater adaptadon and resdente 1o

Increasing chimate shocks — achieyements at can coly be made possidie by an unpresedented scale-wup of

glotal chmate nvestments f
The magniude and urgency of cur collective challenges require comprehensive and transiormational

charges. and an allof scoety mandate. Simply put. we noed all hands on-deck. Deep commtment and

Cecisive acIon are essential kor the achevemen of owr giobal chimate goas.

£ 5 our pleasue o brne you to paticpate at COPZ3 UAE and 10 help us advance Bvs ambitioes agenda

COP28 UAE
—_— Enorgy Transition Changumakers Enorgy Efficiency Showcaso Energy TranSition Changemak 30 NOV"12 Dec

Tuasday 5th Decembar, 11.30-12:30,
DF World Level 2 Meltipurposa room, Grean Zone

Enargy T ch c

- ,,..,.,_w..mmxmm ‘ Advanced Micro Turbines « AMT invited to
Crangemaker. You are nwied 15 showeaae the project win awp(mnma{a'nn the A—!:o.cagc'n\.m and p resent i tS
technology

« AMT awarded

udatienpd® cam it sddition

In the meantimes, paass corfirm your particigalios o Saf Al-Qudah o1 zaly
plessn 1each ot IRy IT yOu IHve &y qassaons

Upon receipt of your confimeation, we will shase tarmier details pertainng 10 your partcpation

Wi look forward 1o waicorming you % the UAE 10 conrrbute 10 this crucisl opporiety for sciian 10 combal
chmate change

COP28.com
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Microturbines Portfolio— S apvances
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Our Solution ~ | MADVANCED

MICROTURBINES
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Pipeline Pressure Drop Conversion into Electricity

- \ ; /uwvmsp 00000
MCROTURBINES s woax»w
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© ® MICROTURBINE ce
o e CONTROL HUEB

f% r‘iﬂ \;E;_‘_EI z BEBe8s 24
Microturbine Control Board
\_ J

B A device for harvesting energy by

Plug & Play Installation
Real-time Monitoring

B | ocally converting a pressure drop into electricity

B» To enable loT applications off-grid Off-grid loT Solutions
Highest Reliability

PP
hitps://youtu.be/J3UcbotlV/Z8 il-
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Worki Nng Principle\\ /M-éé«oﬁggfgg

Safe Area
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- CONTROL HUR

o & 03

THIRD PARTY )))

ELECTRONICS

COMMUNICATION

>

ELECTRICITY

ELECTRICITY

BUFFER
BATTERY

= ACTUATOR

i

SENSORS

\’ VALVE

PRESSURE DROP
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Smart Gas Grids e /M-ééoﬁggﬁgg
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Oé\ RTU - Router
@ loT —
[N Valve actuator
{_?‘: r!q g g Tk i
(@ Microturbine + Control 3
‘ Hub
\
; ~ Temperature sensor
Flow meter &£ bu

Pressure sensor
Turbidity sensor

MONITORING

This document is proprietary of Advanced Microturbines Srl CONFIDENTIAL 11



Gas Microturbines e % AL apvancen

MICROTURBINES

Up to 30W power

12V or 24V output
Controlled battery charging
Microturbine speed control
Modbus RTU - RS485

30 Watt Model

Up to 150W power

12V or 24V output
Controlled battery charging
Microturbine speed control
Modbus RTU - RS485

v“\

\@+

150 Watt Model

CE €x)  ATEXZONE: FC IC

USFdraI Canada: Industry
uuuuuuuuuuu Canada (IC)
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Performance Curves—— ADVANCED
. MICROTURBINES
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Installation Site Example— AL apvancep
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Installation Site Example— AL apvance

SITE EXAMPLE 2 (MA1)

Installation
year

2019

Upstream

pressure 2 bar

Downstream

pressure 20 mbar

Voltage 24V

RTU, Modem,
Load Transmitters +
IS barriers
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Installation Site Example with-Gas Cromatograph
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Trends In Italy

. i Real Time
I t I Monitoring
Reduction of gas consumption )
for pre-heating ]
Alarm (5 <p=12bar)
Management GAS — "
BIG INDUSTRIES
Microturbines to 1
mmm——— generate electricity
I DOMESTIC USERS, COMMERCIAL
It | I USERS, ARTISANS i @\].sj
b 1 |1 (0.04 < p <05 bar) '
a g a S i1 m = L P Intermediary ©5<p<5ha) -
1 v = Ym— Reduction — te-
™ 1 i Stations INDUSTRIES
r I P n > = SMALL DOMESTIC USERS : (1\1;))
id il ] (p<0.04ban \/
T R
II| = = GE\:rsetrrrI]ccErs
Smart Meters 1 ] .
- T Localization of underground assets
/ Leak survey with CRDS technology
[ L—
End Point for pres;ure Digital district governor -
monitoring an Flow Rate Monitoring .
odorization check 36/ I ta Iga S
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€25,000

€20,000

B.E.
INITIAL INVESTMENT : 9650 € €15,000 -

€10,000 -

DIC)

SAVING. : 18600 € €5,000 B
€_

o

BE : 3.5 YEAS €(5,000)
€(10,000)

(€)) IRR:27,2% €(15,000)

1 2 3 4 5 6 7 8 9 10
Year

_ m Investimenti iniziale (CAPEX) m Beneficio (OPEX) Bilancio
BE : Break-even point

T.R.I. :Internal Rate of Return
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Turboexpander - Upteo- 50 kW AL apvancep
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The power you generate goes... AL apvanceo

eee For internal consumption
 Heat pump
« H2 electrolyzer

-MISSION
REDUCTION

eee Sell to the grid

50 kW = 10,000 m2 solar panel surface s times the size of a football pitch)

EN ERGY ON-DEMAND RAN DOM ENERGY (sun dependent)

This document is proprietary of Advanced Microturbines Srl CONFIDENTIAL 21



Turboexpander Architecture AL apvanceo

- I . S S S S S S S B B B B B e . .y

CONTROL 7
PANEL

GRID/LOAD

]

PANEL

- s s s s e e [ e e e - - - - -

- - - - - - - - - - - - - - - -

RESISTOR RESISTOR
(regulation) (emergency)
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PIClLUSS — S

BRAKING RESISTORS
INVERTER PANEL TURBOEXPANDER

control board regulation and safety

3 _\ \ ‘_‘ i

/'/ )

M/ i
7))

Wil
T
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CURRENT
PRESSURE
REGULATOR
g GAS BOILER
. g

S+

U

1 HEAT FROM
GAS BURNT

» Gas burnt
* High CO2 emissions
* Energy wasting

Feeding Heat Pump—Business case AL apvancen

FUTURE

TURBOEXPANDER

e

HEAT PUMP

t HEAT FROM
ENVIRONMENT

* NO gas burnt
« CO2 emissions reduction
* Energy harvesting
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Feeding Heat Pump—Case Study

S
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MICROTURBINES
CURRENT FUTURE
)\ HEAT < ) HEAT
EXCHANGER EXCHANGER
PRESSURE PRESSURE
REGULATOR REGULATOR

GAS GAS — TURBOEXPANDER

WATER * WATER *

HEAT PUMP

GAS BOILER

I

i

INVERTER
PANEL

GAS

- 466

A\ J

HEAT FROM
ENVIRONMENT

v
EXCESS

ENERGY
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- H I}l Settentrione (Italia)

4 febbraio 2023 17:00

306 M\Wh/y X 0.419 ton CO,/MWh

Total: 54.5 ton CO,/y saved

33%

https://app.electricitymaps.com/map J

. Equwalent to 2,500 trees
«.\2\» | 1tree = 25 kg Co2 /year eq

This document is proprietary of Advanced Microturbines Srl CONFIDENTIAL 26
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Carbon Tax ﬁ MM sovances

OTURBINES

Carbon T: inE
Carbon T:‘xR:t):se:err:Aetlr:zpnifCO:e, as of April 1, 2022 Carbon Tax range 1€ +120€ ton / year

€30.93
#10
GB -
€21.36
#14
IE
€41.00_ %
#8 S P
#7 N\ PL
€0.07 UA €30.00
#20 €0.93 #11
#19
LU i R
€39.15  €4500 A
#9 #6 “
PT
€23.88
N ES
"3 B eis00
#16

Carbon Tax Rates per Future Trends Carbon TaX

Metric Ton of CO:e
cilf vl s

€117.§; €117§_; CU,,%; ..... Sharp increase iﬂ ﬂeXt yearS ' ll I
«sE8RRNI

Lower Higher

Austria’s carbon tax is due to start y 2022
The carbon tax rates were converted using the FUR-USD currency conversion rate as of April 1, 2022
Sowrce: World Bank, "Carbon Pricing Dashbaoard

reference: https://taxfoundation.org/carbon-taxes-in-europe-2022/

This document is proprietary of Advanced Microturbines Srl CONFIDENTIAL 27
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Feed Hydrogen Generators - Case Study A-ééﬁgggfggg

Electricity used to feed a Hydrogen generator (electrolyzer)

PRESSURE
REGUTOR
GAS TURBOEXPANDER Hydrogen can be used for :
]]j :II « Blending with natural gas
« Storage
* Downstream chemical process
WATER . Hydroggn Igurnmg-> Plant Zero
INVERTER CO2 emissions
PANEL
H2 GENERATOR
GREENH2 @ Electrolyzer :
= P A %. < v
1B EXCESS
-« [~ ENERGY
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Microturbine vs. Solar LEA=150 kW Case Study

amount of energy.

ADVANGED MICROTURBINES

Mitigates climate change with an impact
reduction potential of:

-117 tCO_eq/ year

This corresponds to:

00

5333 trees
OR
o= -~ ful
15 118 228 49
timesdriving a car passengers flying barrels of EW househalds
arounc the world Londhon-Mes York all burnt annual edectricity

Based on the analysis carried out, it was assessed that 1000 microturbines save 117
tons of CO2 equivalent per year, more than using solar panels to produce the same

Validity of forecast
B vaiid
Impact compared to baseline

B Positive

Magnitude of impact

B Significant

b £

-
21
hat air balkoons

(2800 m>) of GOy

m D
23

elaphants mass

(&t of COg

/-0‘}' ADVANCED
MICROTURBINES

Life Cycle Assessment (LCA)
externally assessed by

€© IMPACT FORECAST

Validated within EU project

https://impact-forecast.com/

This document is proprietary of Advanced Microturbines Srl
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Non-tangible Benefits— S aovances

Turboexpander helps align your company with global directives:
v United Nation 2030 Agenda for Sustainable Development

v EU-Green Deal
* Helps boost your ESG and Corporate ./ CORPDR;T’EL o
Social Responsibility
« Easier access to EU financing / other e ﬁ
i N I t I at I ves SUSTAINABILITY ETICS
@ 13 CLIMATE 2 Y | 1 RESPONSIBLE
SUSTAINABLE U e IR
DEVELOPMENT

GA:ALS
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Case study with 6000-m3/hour

Pre-heat gas
volume burnt
[SM3/Y]

Electricity produced
IMWh/y]

Pre-heat energy
used IMWh/yl

CO, produced
[ton/y]

CURRENT STATE FUTURE
(pressure regulators) (turboexpander)

35,145 Sm3/y 0 Sm3/y -35,145 Sm3/y
o MWh/y 306 MWh/y +306 MWh/y

COMPARISON @

66 ton/y -128 ton/y(3) -194 ton/y

NOTES - General: Data refer to 1 solar year
(1) Future state [minus] current state;

(2) Pre-heating with Heat-Pump requires only 185 MWh/y from external source (i.e. electricity from Turbo-expanders)
(3) CO, that would be generated producing the equivalent amount of electricity with national grid energy mix

This document is proprietary of Advanced Microturbines Srl
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COMMENT

No gas burnt.
Increase of gas sales

Production of electricity
sufficient to auto-sustain
gas pre-heating plus 121
MWh/y electricity
available for other
applications.

Total avoidance
of CO, emissions

CONFIDENTIAL 31



Return on Investment{RQOI) AL apvancen

TOT EXPENDITURE: CAPEX + OPEX (x years of Operation)

800,000

600,000

400,000

200,000

yO Tl y2 y3 yd Vo . y/ ya v9 y10
-200,000 (CAPEX)

il Base-Case: == OPTION 2: =i OPTION 1:
Gas Boilers Only Heat Pumps Turbo-Expanders

I ————————————————————————————————————————————————————————————————————
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Net Present Value{NRV) AL apvanceo

NPV - PILOT SITE

600,000

400,000

200,000

~200,000

~400 000

500,000

~800,000

il Bz -Caze il CIPTIOM 2: il OPTIOM 1:
Gas Boilers Only Heat Pumps Turbo-Expanders

I ————————————————————————————————————————————————————————————————————
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Digitalization is key to overcoming the inefficient management of water resources

.3 7T TP A
4 .
// 2
Z
1 3% 73 }’4
AT ¢ 54
v & G = KL
¥, .n" A e i
) ; ¢ \ ‘\» X

World Europe

% 2376 Water Loss
2,171 M3 per km of Piping

b 10% Reduction of Water Loss
y $1.4 Bn Potential Savings
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Smart Water Grid———____ //\ﬁgéo'%%'g/\ﬁgg

O

N
A
.
Sl
é\\)
Oé\ RTU - Router
@) loT -

o Valve actuator
{_:‘; r!'l g g ki

(Q Microturbine + Control s

‘ Hub ‘

\

" Temperature sensor

Flow meter &% oy

Pressure sensor
Turbidity sensor

MONITORING
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Installation Example--\WATER

This document is proprietary of Advanced Microturbines Srl
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Installation Example--WATER
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Installation Example--WATER

T
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Istanbul
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o)
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O
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Advanced Microturbines Srl
Genoa - ltaly
www.microturbines.it
iInfo@microturbines.it
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