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Largest Oil Refiner in the Nordics and One of the Largest
Transportation Fuel Suppliers in NW Europe

345,000 bpd capacity equal to approx. 29% of the Nordic capacity and ca. 80% of Swedish capacity

Strong marketing position in Sweden with approximately 40% share of all refined products sold

A leader in the production and sale of transportation fuel in Sweden and one of the largest suppliers of transportation fuel
in NW Europe

Preem has today two of Europe's most energy and CO, efficient refineries (17% less CO,), but want to do more to reduce
refinery emissions even more to increase competitiveness going into the 2020:ies.
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The World is changing rapidly

NYC 1900 — ser du bilen?
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preem

Ready to take off with SAS

Preem and SAS are exploring the possibility to use expansion in
Gothenburg to produce Bio-Jet for the European market

Incentives for producing Bio-Jet must be in parity with the incentives in
the motor transportation market

For Sweden this can be achieved by introducing similar system as the
reduction quota in Sweden

SAS




RENEWABLE FUELS PRODUCTION




Impossible yesterday — possible today

It is a bit freaky withthis ~
wireless technology \




FT and HEFA fuels are Synthetic Paraffinic Kerosene (SPK), consisting of linear or
branched alkane, that can be blended at up to 50% in volume with petroleum-
derived jet fuel to obtain a drop-in fuel. FT-SPK were approved as Annex Al to
ASTM D7566 in September 2009, and HEFA-SPK as Annex A2 to ASTM D7566 in
July 2011. A number of companies across the world have developed or are

developing such processes.



Al.2.2 Co-processing:

Al1.2.2.1 Co-processing of mono-, di-, and triglycerides,

free fatty acids, and fatty acid esters producing cohydroprocessed
hydrocarbon synthetic kerosene is recognized

as being acceptable for jet fuel manufacture.

Other feedstocks are excluded from jet fuel co-processing. The co-processing
refinery units where process streams are used for jet production

shall not exceed 5 % by volume of mono-, di-, and

triglycerides, free fatty acids, and fatty acid esters in feedstock

volume with the balance (>= 95 % by volume) being conventionally

sourced hydrocarbons as described in 6.1.

(1) Co-processing of mono-, di-, and triglycerides, free

fatty acids, and fatty acid esters shall include hydrocracking or
hydrotreating and fractionation. Processing may also include
other conventional refinery processes. The final product is
limited to 5 % by volume of co-hydroprocessed synthesized
kerosene in any jet batch. Refer to X1.15.5 for a discussion of
biobased carbon content and identification of the applicable
test method.



D1655
TABLE 1 Detailed Requirements of Aviation Turbine Fuels*

TABLE A2.1 Detailed Batch Requirements; SPK from Hydroprocessed Esters and Fatty Acids*

Property Jet A or Jet A1 Test Mathods”
COMPOSITION
Aciaity, total mg KOH/g max 0.10 DA2421P 354
1. Aromatics, percent by volume max % @ D1318 or IP 156
2. Aromatics, percant by volume max %65 DE37ANP 436
Suitur, mercaptan,© percent by mass max 0.002 DA2271p 342
Suitur, tofal percent by mass max 0.30 D1266, D2622, D4294, D5453, or IP 338
VOLATILITY B . e
Distillation temperatura, °C: D86,” D2B37/P 406, D7344, "
D7345F IP 1237
10 % recoverad, temperatura max 208
50 % recoverad, temperatura raport
90 % recoverad, temperatura raport
Fina bolling point, temperatura max 300
Distilation resioue, % max 15
Distilation loss, % max 15
~  Fash point, °C min ag" D56, D33, D2328," 1P 170’ or 1P 523"
Density at 15°C, kg'm” 7765 to B40 D1286/1P 160 or D4052 or IP 365
FLUIDITY
Freezing point, °C max —40 Jat A/ DS972/1P 435, D7153P 529, D7T154/1P 528,
or D23861P 16
—47 Jat A-14
Viscosity -20 °C, mm?/g® max 8.0 D445/IP 71, Secton 1,07042." or D7845
COMBUSTION
Nat haat of combustion, MU/kg min 42.8v D4529, D3333, D4B0S, or IP 12
Ona of the following requirements shall be
met:
(1) Smoke point, mm, or min 25.0 D1322/P 598
(2 Smoke point, mm, and min 18.0 D1322/1P 598
Naphthalenas, vol, % max 30 D1840
CORROSION
Copper strip, 2 h at 100 °C max No. 1 D130VP 154
THERMAL STABILITY
(2.5 h at control temperatura of 260 °C min) @
Fliter pressure drop, mm Hg max > Da241¥ nip 323
Tube rating: One of the following requirs-
ments shall be met:®
() Annex A1 VTR, VTR Color Code Lass than 3 (no peacock or abnomal
color deposits)
(2) Annex A2 ITR or Annex A3 ETR, max 856
nm average over area of 2.5 mm”
CONTAMINANTS
Existent gum, mg/100 mL max 7 Dast, IP 540
Microseparomatar,” Rating D348
Without electrical conguctivity acditive min 85
Wit electrical conductivity adaitve min 70
ADDITIVES See 6.2
Electrical conguctvity, pSim o D26241P 274
A For compilance of tast results against the raquirements of Tabie 1, see 7.2
The test methoas Indicated In this table are referred to In Section 11.
©The mercaptan sulfur detarmination may be walved If the fuel Is considerad sweet by the doctor test described In Test Mathod D4962.
D86 and 1P 123 distillation of |et fual Is run at Group 4 conditions, except Group 3 congenser temperatura Is used.
Copyright by ASTM Inf] (all rights reserved); Fri May 4 06:39:19 EDT 2018 5
SIS Swedish Standards Institute (SIS Swedish Standards Instituse) pursuant to License Agreement. No further reproductions authorized.

Property HEFA-SPK Test Methoa®
COMPOSITION
Acidity, total mg KOH/g Max 0.015 DAa2421P 354
VOLATILITY
Distlliation—both of the following requirements shall be met:
1. Physical Distlliation D86 or IP 123¢ or D745
Distliiation temperature, °C:
10 % recoverad, temperatura (T10) Max 205
50 % recoverad, temperatura (T50) report
90 % recoverad, temperatura (T90) report
Final bollng point, tamparature Max 00
T80-T10, °C Min 22
Distiliation residue, percant Max 16
Distliiation loss, parcent Max 15
2. Simulated Distiliation D2B87
Distliiation temperature, °C:
10 % recoverad, temperatura (T10) report
50 % recoverad, temperatura (T50) report
90 % recoverad, temperatura (T90) report
Final boling point, tamparature report
Flash point, *C Min 7 D56, D3B28" | IP 170 or IP 523°
Denslty &t 16 °C, kg/m? 730 to 772° D12881P 160, D4052 or IP 385
Freezing point, °C Max -40 DSA721P 435, DT15XP 629, DT164/P
528, or D2336/P 16
Existent gum, mg/100 mL Max 7 D381, IP 540
FAME, ppm Max <5 IP B35 or IP 530
Thermal Stablity (2.5 h at control temperatura)
Temperature, °C Min 3256 €= D3241" /P 322"
Fllter prassura grop, mm Hg Max 25
Tude rating: One of the following
requiraments shall ba mat.!
(1) Annax At VTR, Less than 3
VTR Color Code
No paacock of
abnomal color deposits
(2) Annax A2 ITR or Annax A2 Max 85
ETR, nm &avg over area of
2.5 mm*
ADDITIVES
Antloxidants, mgiL/ Min 17
Max 24
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Not at all the same spec for renewable Jet as for fossil Jet Al

TABLE A2.2 Other Detailed Requirements; SPK from Hydroprocessed Esters and Fatty Acids™®

Property HEFA-SPK Test Mathoa”
Hydrocarbon Composition
Cycioparatns, mass percent € Max 15¢ D2425
Aromatics, mass percant € Max 0.6 D2426
Paraflins, mass parcent report D2425
Carbon and Hyorogen, mass percant Min 895 D6291
Non-hyarocarbon Composition
Nitrogen, mg/kg Max 2 D4E23/IP 379
Water, mg/kg Max 75 DE304 or IP 433
Sultur, mg/kg Max 15 D5453 or D2622
Metals
(A, Ca, Co, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, NI, Max 0.1 per metal D7111 or UOP 288
P, Pp, Pa, P1, Sn, Sr, T, V, Zn), mg/kg
Halogens, mg'kg Max 1 D7359

A For compilance of tast results against tha requirements of Teble A2.2, see 7.4,
% The tast methods Indicated In this table are referred 1o In A2 6.2,

€ Maximum cycioparain composition Is based on curment axperience with the epproved synthetc fuels and Is within the range of what Is typical for refined jet fual.



PREEMS POTENTIAL:

minst 40 % av transportenergibehovet 2030 om politik, teknik och ravaror sakras
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Preems behov av ravara ny vérdekeda

Ravaror fran skogen ar kritiskt for att uppna malen.
Partnerskap viktigt for att starta uppbyggnad och utveckling av den nya vardekedjan.

Uppgraderingsanlaggningar for ravara kommer byggas upp efterhand som efterfragan okar.




Yields: nafta, JET och HVO

C1 to C3:s

>

Summerquality HVO 10 wt% nafta
Nafta (Wt%) 35 wt% JET
40 wt% HVO

Winterquality HVO 10wt% nafta
(wt%) 20 wt% JET
60 wt% HVO

JET

» HVO




New business constellations, collaborations and value chains

Ry
g ¥y \ 1.Bio-oil valorization
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| 2.Lignin extraction and valorization
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e é‘ 3.Forrest and saw mill bi-products and residue

’ M= liquefaction and valorization

4 .Electrolysis of water to H,
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