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Solbus Bus Factory

Bird’s view of the Solbus production plant

Solbus is a family-owned Polish bus
| manufacturer, which developed LNG-fuelled
buses already in 2008.
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Solbus buses in one of the family’s bus-operating
companies.

Solbus owners have shares in bus-operating-
companies. The dual perspective of a bus
manufacturer and a bus user was one of the
main factors in taking the strategic decision
to develop Solbus LNG-propelled buses.




_Solcity 12 & 18 - the first series-produced LNG buses

| solbus Solcity LNG was presented for the
_| firsttime in 2008. The Solcity model was
awarded with the gold medal by organizers
of the Transexpo bus exhibition.

| The first series-of Solcity LNG buses were

produced-in 2009.
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Solcity buses are driven in the major Polish
cities including the capital city of Warsaw.




Solbus guality components EU standards ISO system
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Solbus buses are produced-according to 'ISO. 9001 and comply
with the most stringentEU’s safety & environmental standards.
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Solbus Solcity is the Iig'h'test.b_u_s_ in class

=

Light, monocoque design Stripping out of weight takes place”
also in the production process:

Solbus-Solcity body is welded from corrosion-resistant steel elements grade 1.4003.

_Due to very light design and weight-reduction production techniques
Solbus Solcity is the-lightest low-floor city bus in ,maxi” class.
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Low-floor city bus
Curb weight: 10 ton

Passenger capacity: 110 pers. + 1 wheelchair
(the best result for a 12-meter-long NG bus)

Number of seats: up to 30 + 1 drivers

Engine: Cummins; 8,9 I., max. power 280-320 HP,
- factory option = full warranty - dedicated 100% Na
Gas- EURO 6 compliant

Gear box: automatic Voith D864.5
Chart Ferox HNLG-97 tank: - 330 dm?3

Range: 400 km in city traffic(it is possible to extend the ran¢
over 500 km
by-installing larger LNG tanks)
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_::LNG vs. CNG technollo'g'y -

The only difference between CNG
and LNG vehicles is the technolgy

of storing fuel (methane). Gas @
8,5 bar
— H )|
@ v —

- LNG tank Vaporiser

Gas @
200 bar
—)
CNG tanks
SOLBUS

Pressure

regulator ___Natural gas
' engine

Both CNG and LNG buses
have natural gas engines-
“in'which they burn methane!




We have tested LNG as tfan'sport fuel in practice

_'The two Solbus LNG buses
'have made over 115.000 km
' since 2009:

' = around 100.000 km in Ostrow WIk.
' i Watbrzych
' = close to 15.000 during the joint
' testing program organized by
| Gazprom-Germania and Solbus in
April and May 2012
= more demo runs planned for
autumn/winter 2012/2013
| with new , state-of-the-art. mobile,
~LNG station

Solbus LNG buses togetherwith the station
on A4 motorway, on the way to Cracow.
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International media coverage

przygarazowe kompresory
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GAZPROM, Solbus and Polish Municipalities
Explore LNG Potential for Buses

May 3,2012 | Poland

1VOINGIAGY presenta. in esciusiva per gl abbonat, e notse via va che E
serde

Berlin-based GAZPROM Germania, a subsidiary of GAZPROM,
together with the Polish bus manufacturer Solbus, a company
that specializes in the development and production of
environmentally-friendly city buses powered by natural gas, and
local municipal transport companies are organizing a sefies of BRIEKEETE EAN: HOME PAGE » ENIXEIPHEELS » ZENEE ENIXEIPHEEIE

demo-runs of liquefied natural gas (LNG)-fuelled buses across Trzymaj reke

Poland during April and May 2012. Two Solbus Solcity buses na pulsie! ; Gazprom Germania-Solbus:

will be servicing regular lines in several cities, available for the
use of the general public Mapouoiafouv ornv MoAwvia
Asewwopeia pe LNG wg kavoipo
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May 2, 2012 Gazpiom Germania together wit

municipal transpart P are organizing

(LNG) fuelled buses during April and May 20

regular lines in several cities, available for the m— ~ >

cities for the demo-runs includes Torun, Gdynia L.:’.I.,:. = R e
This pilot project aims to demonstrate the ¢ sl arimd

field of activity for Gazprom. The event embri

provides LNG and refuelling through a mobile ur

buses: and the municipal transportation compa

of natural gas as economically effective and e

help create the synergies allowing all parties (m‘..‘.— L

in'to producing natural gas, Gazprom alsa works to promote the use of natural gas as an emironmentally friendly energy source
> applications. Together with partners, Gazprom runs projects to further establish the clean, efficient utilization of natural gas as a
GAZPROM the Polish bus
Solbus and local municipal It is also investing in refuelling infrastructure that allows CNG and in the future also LNG powered vehicles to be used throughout
a {LNG-fuelled -

Two Solbus Soleity buses will be servicing regular lines in several cities,
available for the use of the general public. The initil list of host cities for the
demo-runs includes Torun, Gdynia, Olsztyn, Warsaw and Katowice
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The testing program"'s'results - summary

' sLNG consumption in kilograms was by up to 10% smaller than

- consumption of diesel in litres, when compared with EURO 5 diesel
| buses used on the same routes. The savings will be even greater
' when compared with diesel Euro 6 engines!

LNG buses have fulfilled bus operators’ and the passengers’
expectations.

*NG technology is reliable and safe, however it requires some basic
knowledge on cryogenics.
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LNG & CNG buses — feedback from users
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3+ minutes 15+ minutes
Fuelling time

LNG tank’ & fittings’ 330 dm3/ 300 kg 1280 dm3/ 650 kg

volume / weight
above the engine on the roof

Fuel tank’s position

3,15 m up to 3,45 m

Vehicle’'s height
LNG buses fulfil Polish operators’ expectations better than CNG buses because;

* Itis possible to refuel up to 10-12 LNG vehicles per 1 dispenser in 1 hour, which allows to
operate LNG buses in the same way as diesel buses regardless of their number in the depot.

—+LNG buses-have smaller and lighter fuel tanks located lower, hence the lower centre of gravity
and better handling onthe-road (no need for extra stabilizers).

3. LNG buses have the same height as diesel counterparts so they can serve all lines in
@ the cité, also the ones under low bridges and viaducts (even 3,2 meter high).
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Europe’s largest CNG station in Madrid’s EMT

—

THE STATION'S PARAMETERS:

* refuelling time: 3 minutes/bus

= capacity: 180 buses/hour

* COMpressors 9 times 350 kW
= electric generators: 2 x 1100 kVA

e investment: ———————— 6 million €

Despite high investment CNG buses are profitablé for EMT:
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Fuelling buses with LNG Is simple and cost-effective

CRYOGENIC
STORAGE o

TRAILER

SKID

CNG BUFFER CNG
DISPENSER

Source: Vanzetti Engineering
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»Elegantly” simple i reliabl ‘@,

= LNG may be refuelled efficiently

| even without cryopumps (thanks to the

| pressure difference). Therefore there is no
need for power generators.

| = LNG pump is a simple and reliable device
compared to CNG compressor.

Lower investment & running cos! £

= LNG stations cost less than
CNG ones capable of serving the same
number of vehicles per hour.

= Operational costs of running a LNG
stations are only 10% of what it costs to run

| a CNG station.
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Diesel o0il vs. LNG & CNG

IESEL 'INGS

Energy content 38,10 MJ/L 55,00 MJ/Kkg 55,00 MJ/kg
Price (excl. VAT) 1,0-1,2* EUR/L 0,7 - 1,0* EUR/Kg 0,7 -0,1* EUR/kg

Storage conditions Ambient temperature Temp.: - 128 ° C; Ambient temperature;
| Atmospheric pressure Pressure: 8 bar Pressure: 200-250 bar
Fuel qualities
may freeze in winter lack of humidity and may contain humidity
compressors’ oil and compressors’ oil

* Values close to market prices in most EU countries

* In spite of high energy content of 1 kilogram of methane, in most EU countries, it costs 70-85% of -
diesel price (1kg LNG /1 L diesel). Given lower by 10% consumption of LNG (in kg) than diesel (in L) '
companies may save up to 40% on fuel by running on LNG.

The payback period on bus operator's investment in LNG buses maybe as short as 3 years.

2. Both CNG-and LNG may give additional savings because of flnanc:|a| incentives for green vehicles
and-the storage requwements that exclude theft :
LNG is the cleanest form of natural gas.ltis never contamlnated with compressor oil and-
contalns no humidity. B
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LNG replaces diesel : Gazp.rom Is a fuel supplier

Solbus:

LNG buses with full warranty

Leasing company :
' leasing for up to 10 years
' no initial payment

Gazprom:
" LNG @ x% discount to diesel price
+ price guaranteed for 10 years
LNG station is free of charge

LNG bus
manufacturer

S

SOLBUS

Leasing company
- -

\

Diesel fuel
supplier

LNG supply
refuelling

eleazpaon

[ GERMANIA ]
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T h a.n k yO u For further |nformat|on please contact:Michat-

Sllzakmlchal slizak@solbus.com.pl+ 48 502 280 555All conclusions and opinions included in this
presentation
solely reflect the views =nrA 'mmﬂ"f*"ﬂ ~f Eahrilea Aitahusow Solbus Sp. z o.0.
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