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Typical considerations

Bunker fuel Operational cost

Average power Annual profile Average fuel
to power a reefer

demand of an avg in operation consumption engine cost
reefer (IMO default)

120 days

X 24
hours

|
0.11 USD/kWh =

Cost of Electrical Power e 55,

35,0 ct’kWh

30,0 ct’kWh

25,0 ct’kWh

20,0 ct’kWh

of diesel generators

%

°

o §

% HFO / IFO operation
8

& 15,0 ctkWh

10,0 ctkWh

W STAR COOL
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shaft generator
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Operational cost per year and reefer (IMO ave at 2.75 kW per hour)
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0,0
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Refriecerant role in overall carbon emissions

Production & transport Greenhouse
gases =~

\ TFA

manufacturing \

Electric Reefer Conditioning
power machine of cargo

t ] 1t ] t ] 1t

Actual Hardware design Thermodynamic Temperature
. Power demand .
consumption and control Efficiency range
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Cost and related CO, emissions to power a reefer per year
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HFO Slow Speed Diesel

Weighted COP, relative to COPyey suunins = 1 []

Performance map

458,00 Bunker FO 350 CST Delivered Barcelona

202¢
ur 3
Uné
EUAaccount Non-inclusive v
13390 = Bunker -0 330 CST 3 5% Divd Rotterdam
52,86 Wasine Fue! 0 5% Bunker Divd Rotterdam

Current global Fuel Fuel consumption System Refrigerant Operating conditions
cost information data and.wgll-to- performance performance based on 570 Million hours
from Platts global wake emissions benchmark tests impact studied of operation on 100,000
bunker data from DNV, ICC_T, do_ne at MCl and theoretically and reefers by Sekstant™

MAN and Danish third party

experimentally
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Cost and related CO, emissions to power a reefer per year
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Cost and related CO, emissions to power a reefer per year
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Cost and related CO, emissions to power a reefer per year, incl. IMO scheme
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Conclusion reefer OPEX:

To be in control of operational cost, today and
In future, all factors contributing to power
demand need to be evaluated meticulously,
ensuring no stone is left unturned.
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United States of America - Federal |level

Kigali Ratified
Amendment \/ (69-27)
(2016)

L.

5‘ |

L

/

2015 2025 2035

Phasedown of
consumption
and production

Allowances and Management of Technology
trading of HFCs HFCs transition
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- - T AHRI & HARDI
United States of Amgmca - CANY D D o imp executive order
State level environmental policies

State level climate and clean energy regulations

“progressive states”, e.g. ratification of SNAP States following PFAS definition of OECD, like EU

B States with legislation exceeding AIM Act Bl States looking into TFA, the decomposition
product of fluorinated refrigerants

Source: HEC Policy Tracker - North American Sustainable Refrigeration Council
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https://nasrc.org/hfc-policy-tracker/

European Union

Regulations pushing for ultra-low GWP refrigerants

F-gas regulation
2024/573

@ In effect since March 2024

Phase out of HFCs by 2050

@ Increased policing

Review in 2030
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PFAS restriction
proposal

Potentially ban fluorinated refrigerants like
R134a, R513A and R1234yf that break down to TFA

Only applicable to products that are manufactured,
(permanently) imported or used in EU territory

Review ongoing, earliest expected entry
into force 2028

Current derogation period until 2035

COA advocated for derogation until 2048

STAR COOL



TFA - Need to know

===  TFA yield, lifetime & location

product of most
fluorinated refrigerants

Atmospheric breakdown l

— Nontoxic

PFAS by OECD definition ) . .
TFA in relevant concentrations

Reducing leaks reduces risk

Persistent based on
standard testing

Biodegradable under
anerobic conditions

- Mobile. F-gases not linked to

Not bio-accumulative high local concentrations
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Refrigerants

\Where are they produced?

Refrigerant flow in the EU

1%

Production Reclamation Import

B HFC = HFO
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10%

Export

R1234yf

R134a
2%

® China
Japan

m USA

m China
m USA
® India

= ROW
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Refriecerant cost and drivers

Honeywell adds 42% tariff surcharge on
R4548

104

101w

.

B a0

% 0 0 0 % % Y %

Honeywed

- Ak

~——RA04A (GWP 3922) == R410A (GWP 2088) === R134a (GWP 1430"

Quota

Production cap Raw materials

Tariffs
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B OF TRENTON,

IMPROVEMENT IN FIRE-ESCAPES.

‘Bpecification forming part of Letters Patant No. 921,855, dated November 18, 1979; application fled
‘March 2, 1679,

To all whom it may concern :
Be it known that I, BEXJAMIN B. OPPEN- ry to 8.
METMER, of Trenton, In the county of Gibson |  In connection with the head:pieco or (s
-Adﬂh“un(h-n,hnhmhd ‘n new | chate applied to the upper part of the
nd fmproved Firo Bacape, o whick the ol | re, vl overslioes B, with elastic soles or
g 1 & apec 3 sol
accompanying drawing represents @ | sudden shock on arriving ou
side view of @ person with my improved fire- | The parach:
‘escape, shown as. lied for
This Invention relates to an im) [
escape or 3
may fely “vindow of a safo landing on the ground.
ing bailding from uy height, and land, with- | Having thus fally deseribed my invention,
oat injury and wi Teast damay I claim 95 new and desice to secure by Let-
nd; and it consists of a parachute at- | ters Patent—
‘manner, “A firoescape consisting of & parachate at.
in combination with overshoes | tacked to the upper part of the bady, aud of
‘bottom- pads ot suitable thick- | thickly. appliei to the feet, sub-
et ko up e concussion wih the gronnd, | stanially as desribed:
TReforring 1o the draving, A represents &
"aads l wrucied in '[_m!"“!_w BENJAMIN B. OPPENHEIMER.

Patent

¥ STAR cooL



I! L Ri3da 4 S/kg

Current refrigerant prices | RS13A: 10-25 S/kg
Production  p1234yf: 13-39 $/kg

Global snapshot cost est.
R134a: 39 $/kg

R513A: 39 $/kg
R1234yf: 74 $/kg

R134a: 25 S/kg
R513A: 60 $/kg
R1234yf: 143 $/kg

R134a:7 S/kg
R513A: 33 S/kg
R1234yf: 130 $/kg

R134a:16 S/kg
R513A: 90 S/kg
R1234yf: 165 $/kg

R134a: 13 S/kg
R513A: 140 S/kg
R1234yf: 140 $/kg
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Trends In automotive

Guidance for reefers again?

2026 2030 2034 2038
R1234yf —R134a—R290 —R744

Dominant refrigerant in combustion engines

@SN R1234yf

Dominant refrigerant battery electric vehicles

@SS Propane

Initial technology in battery electric vehicles

@SS Carbon Dioxide

Still dominating the existing fleet

G R134a

Ford/ Denso:

2034 production

“R1234yf is still the best option ICE/ Hybrid/ Plug-in"

Bosch:

“Propane offers a more favorable efficiency * STAR COOL

and cost level”



summary

Efficient reefer machines are key to keep the cost under control

Refrigerant choice has a significant impact

R134a is being phased out in the global automotive industry within this decade

Use of R1234yf is growing in the next years, in both reefer and automotive

®© ®© e

Automotive is transitioning to a thermal management system - a simple
“copy” and "paste” in reefer would offset energy efficiency and drive
operational costs upwards
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Practical Experience
with Ries4yt
uperation
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Star Cool 1.1
Feedback
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TR - TRIPLE REFRIGERANT Factory charge options

R134a

C rmayr

5 'Sus'”té‘inability

Split in over 25,000
produced SC 1.1

B TRR mTR m TR (1234yf charged)
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~ \ _-.
&\

Cbern
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R1234
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Sekstant data demonstrating 8% improvement over SC 1.0

.1
~-

1.69kW

0
-8% 156 kW

Average power demand
Per reefer

Star Cool 1.0 Star Cool 1.1

SEKSTANT

Classification: Internal



Independent benchmark test CRT
Substantial advantage over competition T

Average power consumption of one reefer (kW)
Reefer container energy index

2,1

Energy
crriciency

STAR COOL Star Cool 1.1 Competitor A Competitor B

11
Kmms StarConomy Energy Software Energy Software
NET ZERO

Cbein

STAR COOL



Carbon footprint reduction
Total impact of refrigerant and energy efficiency

Estimated lifetime o2y = l
carbon footprint of a D
Star Cool integratedand @ puwwwwwm el |
SC 1.1 impact (ton CO.e)
Manufacturing Manufacturing Energy Refrigerant Sub-total Energy Triple Total carbon
Phase Phase Consumption Emissions Carbon Efficiency Refrigerant  footprint Star Cool 1.1
Raw Materials MCIQ Footprint Improvement

¥ STAR cooL



Improving reliability
and closely following early indicators in data

T —— ] ———s

o = -

Reliability

SEKSTANT



Energy
Efficiency
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Thank you
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