


- Content

= Trajectories based on existing EU GHG reduction scenarios

= Assumptions

= Basecase/asitis

= Base case/asitis + CCS development project

= KBR revamp development projects

= KBR revamp + CCS development projects

= ,Green Ammonia” — mix of PV solar plant and outsourced
electrical power

= ,Green Ammonia” — full PV solar plant

= Conclusion



- = Trajectories based on existing EU GHG reduction scenarios

Base in 2020
00

Average production emission intensity 1,931C0O,e/tNH;

Target for 2030

minus 35% of EU-ETS emissions (absolute), compared to 2020

Average production emission intensity 1,33 tCO,e/tNH,4

Target for 2040

minus 66% of EU-ETS emissions (absolute), compared to 2020

Average production emission intensity 0,67 tCO,e/tNH4

Target for 2050

03 minus 100% of EU-ETS emissions (absolute), compared to 2020 and climate neutral for scope 1 and 2

Average production emission intensity 0,00 tCO,e/tNH,4

Assuming that the European production of ammonia is 5,7% lower in 2030 (than in 2020) and remains constant afterwards.



- = Trajectories based on existing EU GHG reduction scenarios



Total ammonia production = 450.000 MTPY

/ Ammonia \

450.000 MTPY
1.360 MTPD

= PRODUCTION QUANTITY

PRODUCT MTPY

UREA 490.000
CAN 400.000 & , : = Nitrogen
AS/ASN 100.000

79.887 MTPY & 37013 MTPY
i 100000 241 MTPD &  118MTPD

s

« In the concept of green ammonia production (production of H, from PV solar plants and/or outsourced electrical power) there will not be possibility of CO, generation, which will

give impossibility for UREA production
« UREA production is possible only in the case of using natural gas as raw material (base case, KBR revamp and/or CCS)
* Investment period — 15 years

+ Base case prices — electrical power (75 EUR/MWh); natural gas (35 EUR/MWh); EU ETS (75 EUR/MT)



- » Base Case — Current Operation

CCS POTENTIAL ™= -
~

~109,5 MTPH
21,931 MT 0,/ MT
= 877.752 MT/year

=148.296 MT/year

CO, Removal

~ 18,5 MTPH to vent

~ 47,0 MTPH
= 376.752 MT/year

» UREA PLANT

Unit

= 69,5 MTPH
21,226 MT . o,/MT
= 557.112 MT .,/ year

=~ 4,0 MTPH

= 32.064 MT/year

THIRD PARTY
BUYER

TARGET FOR
REDUCTION

~ 40,0 MTPH
Ay VAV [V, e > ATM

= 320.640 MT/year



- Base Case/fas it is

= Natural gas consumption - 10,856 MWh/MT 5 at HHV

= EU ETS emission — 1,931 tCO,e/tNH;4

= Natural gas consumption during planned start-up and shut-down
— 34.000 MWh

= Total number of planned shut-downs — four (4) per year

= Without development CAPEX, only maintenance CAPEX

» Base case prices — electrical power (75 EUR/MWh);
 Natural gas (35 EUR/MWh);
« EUETS (75 EUR/MT)



- Base case/as it is (sensitivity analysis)

Natural gas price (€/MWh)
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- Base Case/as it is + CCS development project

Zutica & lvanié Etan  CO, 200 bar,
Liqufication
. Compressor d .
Zutica unit and pumping
field unit
W 90 barg
Dehydration | Compress
unit or station
CH, I
R
raw gas 5§ i
Ivanié | (cH,/coy) i . Co, Compressor ek
. > Amine unit > x '~ ©
field 0.2-5 unit 23
barg =5
&5
__________________________________________________ Petrokemija
| CCS AVAILABILITY Benfield unit CcO o
' v 206.011 MT/year WITH UREA | Ammonia ’ ., Compress . Dehydration
: PRODUCTION AND THIRD BUYER | I 0.2 bar, - orstation @ 30 bar, i unit
v 646.890 MT/year WITHOUT UREA | Plant l ' |
| PRODUCTION AND THIRD BUYER |




- Base Case/as it is + CCS development project



- Base Case/as itis
i

CCS development
project

= Natural gas consumption - 10,856 MWh/MT ;5 at HHV

= EU ETS emission — 0,710 tCO,e/tNH;4

= Natural gas consumption during planned start-up and shut-down
— 34.000 MWh

= Total number of planned shut-downs — four (4) per year

= Total CAPEX for CCS development project — 17,12 mil. EUR

= Mandatory participation of INA Plc. due to concession rights to

underground storages and equipment for CO, liquafaction

» Base case prices — electrical power (75 EUR/MWh);

 Natural gas (35 EUR/MWh);
« EUETS (75 EUR/MT)




- Base case/as it is + CCS development project (sensitivity analysis)

Ammonia price (€/MT) — Sensitivity analysis — Natural gas & CO2 price
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- Base case/as it is + CCS development project (sensitivity analysis)

Natural gas price (€/MWh)
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- KBR revamp development projects

Natural Gas to Feed 22,067 GJ/MTy,;
FIVE PROJECTS FOR EXECUTION ]
Natural Gas to Fuel 12,334 GJ/MTy,;5
. . =1 P | t 2,187 GJ/MT
Syngas Compressor (103-J) and its turbine (103-JT) revamp owerimper Mo
HP Steam Export Credit -1,708 GJ/MTyy;
Swapping lean Benfield solution pump turbines MP Steam Export Credit - 3,466 GJ/MTy,,3

(108-JAT/JBT) for motor drives
= 31,413 GJ/MTyy,

Revamping of syn.theS|s loop from wet to dry, using Syngas CO, Sumary
Dehydrator proprietary technology o

® &6 O O @

Natural Gas to Feed 1,224 MT,/MTyy3
Process Air Compressor (101-]) revamp, swapping its Natural Gas to Fuel 0,684 MTcop/ MTyyg
turbine (101-JT) for motor drive Power Import 0,0 MT0,/MTyy;

HP Steam Export Credit - 0,095 MTq,/MTy,,3
Revamping CO, removal system with low-energy MP Steam Export Credit - 0,192 MT,,/MT,;5

Giammarco-Vetrocoke technology

z = 1, 622 MTCOz/MTNH3



KBR revamp
development
projects

Natural gas consumption - 10,605 MWh/MT 5 at HHV
HP steam (120 bar) export — 0,997 MT/MT 3

MP steam (40 bar) export — 0,452 MT/MT 3 }
EU ETS emission — 1,622 tCO,e/tNH,4

NG equivalent:
1,430 MWh/MT 43

Natural gas consumption during planned start-up and shut-down
— 34.000 MWh

Total number of planned shut-downs — four (4) per year

Five (5) development CAPEX projects
= Total CAPEX for development projects — 34,4 mil. EUR

» Base case prices — electrical power (75 EUR/MWh);

 Natural gas (35 EUR/MWh);
« EUETS (75 EUR/MT)




- KBR revamp development plan (sensitivity analysis)

Natural gas price (€/MWh)
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- KBR revamp development plan (sensitivity analysis)

Ammonia price (€/MT) — Sensitivity analysis — Electricity & CO, price
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- KBR revamp development plan (sensitivity analysis)

Natural gas price (€/MWh)
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- KBR revamp development plan (sensitivity analysis)

Natural gas price (€/MWh)
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KBR revamp + CCS
development
projects

Natural gas consumption — 10,605 MWh/MT 5 at HHV

HP steam (120 bar) export — 0,997 I\/IT/I\/ITNH3} NG equivalent:
MP steam (40 bar) export — 0,452 MT/MT 3 1,430 MWh/MT 45
EU ETS emission — 0,40 tCO,e/tNH;4

Natural gas consumption during planned start-up and shut-down

— 34.000 MWh

Total number of planned shut-downs — four (4) per year

Five (5) development CAPEX projects + CCS project
= Total CAPEX for development projects — 51,5 mil. EUR

» Base case prices — electrical power (75 EUR/MWh);

 Natural gas (35 EUR/MWh);
« EUETS (75 EUR/MT)



- KBR revamp + CCS development projects (sensitivity analysis)

Ammonia price (€/MT) — Sensitivity analysis — Natural gas & CO, price
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- KBR revamp + CCS development projects (sensitivity analysis)

Ammonia price (€/MT) — Sensitivity analysis — Electricity & CO, price
150 441 448 452 456 461 465 469 473 477 481 486
140 437 444 448 452 457 461 465 469 473 477 482
— 130 433 440 444 448 453 457 461 465 469 473 478
8N 1201 429 436 440 444 449 453 457 461 465 469 474
$ 110] 425 432 436 440 445 449 453 457 461 465 470
o 100] 421 428 432 436 441 445 449 453 457 461 466
'é 90| 417 424 428 432 437 441 445 449 453 457 462
S 80| 413 420 424 428 433 437 441 445 449 453 458
© 701 409 416 420 424 429 433 437 441 445 449 454
60| 405 412 416 420 425 429 433 437 441 445 450
50| 401 408 412 416 421 425 429 433 437 441 446
5 30 45 60 75 90 105 120 135 150 165

Electricity price (€/MWh)




KBR revamp + CCS development projects (sensitivity analysis)

Ammonia price (€/MT) — Sensitivity analysis — Electricity & Natural gas price
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- KBR revamp + CCS development projects (sensitivity analysis)

Natural gas price (€/MWh)
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- ,Green Ammonia” - mix of PV solar plant and outsourced
electrical power - concept



- sCreen Ammonia” - mix

of PV solar plant and

outsourced electrical

power

= PV farm = 215 MW (976 MWh/day) — 430 ha surface

= Average sunny hours during the year — 1.500 hours (4,54 hours/day)

= Electrical power from grid — 4.232 MWh/day

= Total consumption of electrical power — 5.208 MWh/day

= Water electrolyser — 220 MW

= Electrical power consumption in water electrolyser — 4,45
kWh/Nm?3H,

= Total CAPEX for development projects — 409,25 mil. EUR (water
electrolysis — 198 mil. EUR; ASU — 7 mil. EUR; PV farm — 204,25 mil.
EUR)

» Base case prices — electrical power (75 EUR/MWh);

 Natural gas (35 EUR/MWh);
« EUETS (75 EUR/MT)




»Green Ammonia” - mix of PV solar plant and outsourced
electrical power (ammonia price vs. electrical power price)




»Green Ammonia” - mix of PV solar plant and outsourced
electrical power (sensitivity analysis)

Payback period (year) — Sensitivity analysis — Natural gas & electricity price
100 1,90 2,26 2,56 2,94 3,46 4,21 5,37
95 1,99 2,39 2,72 3,17 3,78 4,68

90 2,09 2,54 2,91 3,43 4,15 5,28
85 2,20 2,70 3,13 3,73 4,62

80 2,32 2,89 3,39 4,10 5,19

75 2,45 3,10 3,69 4,55

70 2,61 3,35 4,05 5,11

65 2,78 3,65 4,49

60 2,98 4,00 5,03
55 3,21 4,42 5,72
50 3,48 4,95 6,63

45 3,80 5,62
40 4,18 6,49

Natural gas price (€/MWh)

Electriéity price (=€/MWh)

CAPEX IS GOING IN MINUS — NO ROI




»Green Ammonia” - mix of PV solar plant and outsourced
electrical power (sensitivity analysis)

Payback period (year) — Sensitivity analysis — CO, & electricity price
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»Green Ammonia” - mix of PV solar plant and outsourced
electrical power (sensitivity analysis)

Payback period (year) — Sensitivity analysis — Natural gas & CO,

100 3,74 3,62 3,52 3,41 3,32 3,22 3,14 3,06 2,98 2,90 2,83
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- »Green Ammonia” - full PV solar plant concept



= PV farm — 1.130 MW - 2.260 ha surface

= Average sunny hours during the year — 1.500 hours (4,54 hours/day)
Battery capacity — 236 MW

Water electrolyser — 1.100 MW

H, storage — 100 t

Electrical power consumption in water electrolyser — 4,45
kWh/Nm?3H,,

= Total CAPEX for development projects — 2.247 mil. EUR (water
electrolysis — 990 mil. EUR; ASU — 7 mil. EUR; PV farm — 1.073 mil.
EUR; battery capacity — 141,60 mil. EUR; H, storage — 35 mil. EUR)

» Base case prices — electrical power (75 EUR/MWh);

 Natural gas (35 EUR/MWh);
« EUETS (75 EUR/MT)



- »Green Ammonia” - full PV solar plant (ammonia price vs.
electrical power price)



- »Green Ammonia” - full PV solar plant (sensitivity analysis)

Payback period (year) — Sensitivity analysis — Natural gas & electricity price
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- »Green Ammonia” - full PV solar plant (sensitivity analysis)

CO; price (€/t(C0,))

Payback period (year) — Sensitivity analysis — CO, & electricity price
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- »Green Ammonia” - full PV solar plant (sensitivity analysis)

Natural gas price (€/MWh)

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15

50

60

Payback period (year) — Sensitivity analysis — Natural gas & CO,

70

80

90 100 110 120 130 140 150

CO, price (€/t(C0O,))




- Summary - ammonia prices

» Base case prices — electrical power (75 EUR/MWh);

 Natural gas (35 EUR/MWh);

« EUETS (75 EUR/MT)

I I I .

EUR/MT

Base Case/as itis Base Case/as it is KBR
+

CCS

831
/732

PV solar plant Full PV solar plant
+

grid



Bl summary - CAPEX in EUR

» Base case prices — electrical power (75 EUR/MWh);

 Natural gas (35 EUR/MWh);
« EU ETS (75 EUR/MT)

a4
)
L
S

- I

Base Case/as it is Base Case/as it is KBR + CCS PV solar plant
+ +
CCSs grid

Full PV solar plant



- Conclusion

S B B o0 = Base Case/as it is do not provide sustainable solution

i N i S due to upcoming CBAM directive

S ISR S BN » Base Case/as it is + CCS project significantly reduce

.................................................. the price of ammonia bu.t depends about |NA Support

= Standalone KBR projects give some space but without

e R S R longer sustainability

[ ] KBR + CCS glves 'the maleum reduct'on |n ammon'a

R RN SLLLLIIIIIIIII S RO price but depends about INA support

= Both ,Green Ammonia” projects from financial point of

view without significant Goverment subsidy do not

Il e Il e have any commercialjustification
In order to achieve resilience against import activities and achieve sustainability the best
I, s B I SNBN 2 pproach is step-by-step investment plan which will consist of combination of KBR + CCS

........................................................................................................... projects together with construction of import/export terminal at Adriatic Sea coast.

{ Total CAPEX cost for this combination is cca. 100 mil. EUR with the time window of five (5)
years for final implementation






	Welcome Slide
	Slide 1

	TEXT
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40


