MEBILIT

The GOLDION Project: Zero-Emission Buses & Hydrogen
Powered-Drone Development in Hungary

Dr. Naveed Akhtar
Founder & CEO, Hy-Hybrid Energy

Visit us: www.hy-hybrid.com
Email: info@hy-hybrid.com

-
_




Who Am 1?

| am working on Hydrogen Energy/Fuel Cells since 2001 & hold some of the
“First’ titles in this field:

O Led the first of its kind in Pakistan- Metal Hydride, Hydrogen Storage
Project (2001-2004)

O Executed world'’s first modelling and experimental study on mT-SC-SOFCs
(2006-2009)

0 Worked on world's first largest Stationary Alkaline Fuel Cell Power Plant
(2011-2017)

O Leading the first of its kind in Hungary- the fuel cell bus project (2019-to
date)

O Founder, world’s first international hydrogen aviation conference (IHAC,
2020)

O Leading the first of its kind in Pakistan- 400 MW Green H2 Project (2021-to
date)

O Signed the first of its kind in Hungary- Fuel Cell Systems Assembly
Partnership under GOLDION Project (08.06.2022)

O You never know what will be my next.....”First’....7?
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The GOLDION Project (Aug 2019.....) \

O We would like to work on exploring the EU market for zero-emission buses
deployment with an aim to power the first articulated bus in Hungary under
the project GOLDION.

0 We aim to achieve a long-term business goal in powering and selling zero-
emission buses across Europe by executing:

a) Phase-1: Setup Zero-Emission Bus Family & Charging/Refuelling
Infrastructure under the GOLDION Project

b) Phase-2: Local Assembly of Fuel Cell Engines & Charging Stations

c) Phase-3: Local Assembly of drivetrains in Hungary with the goal of
significantly reducing the cost of zero-emission buses to be deployed across the
EU.

Hydrogen powered drone was later added to the GOLDION Project
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The Electric Drivetrain \
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Zero Emission Bus Family: GOLDiION -

= GOLDION H12: 12 m fuel cell
electric bus (FCEB) n%ﬁ\b _ J?ﬁ
= GOLDION H18: 18 m fuel cell [ O T8
electric bus (FCEB) m—
Hel_lis
= GOLDION E12: 12 m battery
electric bus (BEB)
= GOLDION E9: 8.5 m battery % A —
electric bus (BEB) |
rstmuruaras L |
N
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Articulated Fuel Cell Powered Bus
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GOLDiION Zero-Emission Bus Family

GOLDION E9 & E12

GOLDION H18




GOLDIiON Electric Chargers .
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3 Phase, 400 VAC

120 kW (60 kW + 60 kW)
500-750 VDC

CCS1+ CCS2

CE/IEC 61851

= 3 Phase, 305-520 VAC

= 150 KW (75 kW + 75 kW)
= 150-1000 VDC

= CCS1+ CHAdeMO

= CE/IEC 61851




Hydrogen Refuelling Station (Cooperation Under Discussion) _

Suction Pressure: 5 — 20 MPa
Max. Discharge Pr.: 45/87.5 MPa
Refuelling Pr.: 35/70 MPa ST
Ambient Temp: -40° to +50°C
Refuelling Capacity: ~200 kg/day == e e
ISO 19880, SAE J2601-2, ATEX, #= L
PED ] :




Articulated Fuel Cell Electric Bus- GOLDION H18 -

= Fuel cell plug-in hybrid electric bus
(FC-PHEB) which runs on hydrogen
as well as also powered by electricity

= GOLDION-H18 is an M3 category,
low floor city bus with full
homologation under Whole Vehicle
Type-Approval System (WVTA) for
EU use

= The bus is equipped with a 100-kW
fuel cell system, high-voltage battery,
250 kW rated/350 kW peak power
electric motor, 12 hydrogen cylinders
with 350 bar onboard storage
capacity, CCS2 type European
standard DC charging socket




Articulated Fuel Cell Electric Bus- GOLDION H18 -3

v’ Layout design and drawing frozen

v' Chassis and body structure design
finish

v' Key component purchasing start

v Chassis and Mechanical part arrival

v Chassis structure done

v" Body sub-assembly completed

v' Chassis assembly completed

v" Welding production completed

v' Paint coating done

» Final assembly & commissioning

» Inspection & Debugging (including
calibration of EBS & ECAS)

» EU Homologation




Hydrogen Powered Drone

Typ= Hexa copter
Basic Data e SRt
height G54mm
Body weight 14kg (includes12L fuel tank and reactor)
Packing dimensian 400"730"930 (includes wheels 70) mm
Fower 1800W fuel cell
”E“f- endurance QLM 50min, 120LM180min, 200L7253min
without load
Max. payload kg
Performance
Max. take off weight fBkg
Cruising spead 0~15mis
Sea level climb rate O-~3mifs
Ceilling Skm
Communication 10km
distance
Datalink Zkm (RC)} /10km (standard radic)
commumication
distrance
Ma?-c. wind 12mis {8 grade)
resistance
Environment Operaticn 0°C-40°C
temperaturs

Operation humidity

10%-20% Mo condensation

[P rate

PS4

electromagnetic interference

100AMm (Power frequency magnetic field)




Hydrogen Powered Drone

Hydrogen Status
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Figure 13 Front Diagram
2, RTK Antenna* 3. Power Switch 4, Gas cylinder
6. GPS 7. Arm 8. Image/Data Antenna
10, LED taillight 11, fuel cell



Hungary could get Green Hydrogen via our 400 MW Project -

400MW Hydrogen 500MW Wind
Production Plant

Power Plant

700MW Solar 450MWh Battery

Power Plant Energy Storage
System

- Annual green hydrogen output capacity to be 54,750 tons on completion
. The purity of produced hydrogen planned to be 99.999%, making it viable for

multiple purposes
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Summary

o Phase-1 (Setup Zero-Emission Bus Family & Charging/Refuelling Infrastructure)
is near completion. E9, E12 Prototypes ready, H12 undergoing EU homologation
& H18 in final stages of assembly & commissioning

o Phase-2 (Local Assembly of Fuel Cell Engines & Charging Stations) has begun.
We are currently finalizing the joint-assembly plan with our partners for fuel cell
systems assembly & charging stations

o Hydrogen powered drone has been demo tested in Hungary. The next stage is to
achieve local/EU certifications

o In discussions with H2 refuelling suppliers & Green Hydrogen delivery

o Exploring potential partnerships with supply chain partners, i.e., battery, electric
motors, VCU, H2 tank suppliers etc. for planning towards Phase-3

_




3 |nternational

Hydrogen Aviation
Conference

IHAC 2022

“Hydrogen: makes you fly in the sky!”

Website: https://www . hy-hybrid.com/ihac-2022

15t September 2022, Glasgow

Thank you for your kind attention!
Any questions?

Visit us: www.hy-hybrid.com
Email: info@hy-hybrid.com
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120 kW Electric Charger

Valtéaramu
bemenet

a/

Egyenaramu
kimenet

a/

Mechanikai

*

Tovabbi adatok

Mévieges fesziiltség 3 fazis 400 VAC
Fazisok szama 3+N+PE
Névleges frekvencia 50 vagy 60 Hz
Bemeneti teljesitménytényezd 0.99
Bemeneti teljesitmeny 60 kKW + 60 kW + 10%
Aramwédﬁkapmnlé kiisztbarték 30 mA
Névleges kimeneti teljesitmény 2 x 60 kw
Kimeneti fesziltsegtartomany 500 - 7507VDC
Kimeneti aram 100 ADC
AKtualis valtozétartomany 0 —100A
Hatasfok legalabb 96%
Kimeneti &ram hullimossiga: Legfeljebb 6.0 Ap-p
Por és viz bejutasa elleni védelmi osztaly (IP) Ip54
Miksdési kbrnyezeti hémérséklet tartomany -20°C ~ 50°C
Tarolasi hdmérséklet tartomany -30°C ~ 70°C
Befoglalé méretek Mag x S5z x Mé 1650 x 1193 x 710mm
Témeqg 480 kg
Tanusitas CE/EC 61851
Biztonsag Veszleallivd gomb
Jarmiicsatlakozd CCs2 + CCs2
Akkumulator kommunikacids protokoll CAN 2.0/ PLC
Iranyitasi rendszer OCPP 16
Haldzati kommunikacio 4G, Ethernet, WIF|
Hiités tipusa Léghiités

150 kW Electric Charger

Prinse Lines
Vaoltage
Frequency
Vaoltage
Poawsar

Power Factor
Unequal Current Ratio
Stable voltage accuracy
Stable Current Accuracy
Efficiency
Soft Start Time
Auxiliary Power
Installation Method
Charging Outlet
Cable Length
LED Indicator
LCD screen
Emergency Stop Button
Startup Mode
RFID
EM-GATE v.s.Charger
EN-GATE v.s.Backend
‘Communication Protocol
Cperation Temperature
Working Humidity
Wiorking Altitude
Protection Grade
Application Site
Cooling Method

Multiple Protection

3 phase+neutral+PE
305-520 VAC
A0-65HZ{ £10%:)
150-1000 VAC
J0KW-210KW
{eanstant power]
2089
= 5%
< 40.5%
<#1%
295% max
3-8s
2V
Ground mournt
CCS2CHAdeMO
3 m (standard)
3 indicators
10 imchy15 inch Daylight readable touchscreen
Yies
Plug-and-play/RFID card
Yes
CAN 2.0 [(CHAdeMO)BLC (CCS)
Ethemnet/3G/4G/WIF|
OCPP 1.5/0CPP 1.6 (JSON)
=30 "C+B5'C
5%-95% without condenstation
= 2000m
1P54
IndeorfOutdocs
Fan cooling [Liguid cooling for option)

Over/Under voltage protection,overload protection, short
circuit proteciton over/under tamperature protection, Surge

protection ,Communication failure



GOLDION E9 & E12

" aUTE! i imélis megoldést jelentenek olysn vérosi kérnyezetben, shol a2
FLECLRIONLES ?u,:am: :;:ﬂ_ zlekedési dtvonal geometridia nem indokolje, vagy nem teszi
m‘?:;gobb jérmd Gremeltetdsdt. Az EI2 tipushoz képest kisebb méret ezonben

A GOLDION El2 autdbuszsink nagyteliesitményd skkumuldtarsinek készénhetden hatétévolssg tekinfetében nem jelent kmnprmf:numm_ a :a:;ufohmalgnsl\g:sm%‘:l;\;m\:;?é;
mcenElonsossiatiatciiiy a (cendeliceanelc B Jamcu e i aokiia s agued igéérl\_u?k iaherfu mzl.:‘:g\’.lad:ﬂ: -“ﬂ:;l,;?o::g;::h::wd Yb‘bhiq‘rmh::kﬂ:::nkéanf‘mogo: mi‘nsséqa
bevételdvel ’ i észek hasznélate garantéls & sutdbuszok gusr 3 3 bl 3 ] -

hosszutéini s —".Lﬁ{""m""";a“k?ﬁ?,'?’“ﬂ'ﬁfé.‘:’,ﬁa minGsdég Férgolzm‘ ként slkatrészek kerOlnek bedpitésre, ennek kiszonhetSen jérmiveink kivéld urwrgbnzfumaqo:. G
yarorszag m;:w. jezett gaw;o}q sutcbuszeinkrs Y év vagy 30@ @2 rendelkezésre Sllést gerantélnale Mint & hpuusa‘téld minden tagifra, a2 E9-re is érudnyes 2 2
l:;[;?nﬁhr fvy::kﬂrﬂ geranciat usllalunk ingyenes szeruvizdijel ¢és kopd alkatrész vagy 302 22@ kildmérer teljeskdrd garancist véllalunk ingyenes szeruvizdijjal és kopd

cserduvel, kivdue s gumisbroncsokst. slkatrész cserduvel, kivéve a gumisbroncsokat.
it ; R -

Alacsonypadlds varosi sutdbusz Kivitel:

_Ermd Fébb méretei (mm) 12 @7@ (H), 252@ (Sz), 3317 (M) J&rma Febb méretei (mm): 852@ (H), 2472 (Sz), 3282 (M)

Uldhelyek széms: 3@+ (mozgéssérult hely) Ulshelyek széme: 1941 FS (mozgésseriilt helu)

Széllithetd utesok széme: 73 F6 szsllithatd utasok széma: SSFé

Légkondicionsld berendezés: haté-Faté Légkondicionald berendezés: hatr6-Fata

Fatesirendszer: Flggetlen Fdtérendszer (1I@kw) Fatésirendszer: Fuggetlen Fitdrendszer (BkW)

Elektromos toltdrendszer: CCS2 2@@ Amper Elektromos téltérendszer: CCS2 2@ Amper

Teljesitmeny: 24H5/350 kW Teliesitmény: 25@ kW
8@ km/s/h

CsUcssebesség Csucssebesséqg: 8@ km/h

- - S+8 =
Hetotsvolség 31@ km Hatétévolssg: 2@ km

Hajtémotor: DANA szinkronmotor

Hajtdmotor: DANA szinkronmotor
Alckumulstor: CATL, 374.6 kWh Aklkumulstor: CATL, 2687 kwh




GOLDION H12

= Fuel cell plug-in hybrid electric bus
(FC-PHEB) which runs on hydrogen
as well as also powered by electricity

» GOLDION-H12 is a low floor city bus
with full homologation under Whole

Vehicle  Type-Approval  System
(WVTA) for EU use

= The bus is equipped with a 100-kW
fuel cell system, high-voltage battery,
2*120 kW electric motor, 10
hydrogen cylinders with 350 bar
onboard storage capacity, CCS2
type European standard DC charging
socket
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GOLDION H18
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