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SAF Blending Considerations




Sustainable Aviation Fuel blending

Synthetic paraffinic
kerosene

Import or manufacture

d / SAF blending
|| MUST BE

Certified as ASTM D7566

v

Conventional
Jet fuel * SPK/SBC & conventional Jet fuel blended 50% max

e Certified as ASTM D7566 then re-issued as:

Import or manufacture * ASTM D1655 or DefStan 91-091.

0 / Certified as

II ASTM D1655 / DefStan 91-091

Distribution

|

e
50
b5 b

* Certified SAF is a ‘drop in’ fuel
* SAF can be comingled in the distribution system &
airport tankage.

Note:

SPK: Synthetic paraffinic kerosene
SBC: Synthetic blending component
SAF: Sustainable aviation fuel



SAF specifications

» SAF specifications are more stringent than conventional Jet fuel

* These differences require consideration

SaF 07566

Aromatics min
Aromatics max

Dist T50 — T10 (min)
Dist T90 - T10 (min)
Density

Freezing point (max)
Viscosity @ -20
Viscosity @ -40

Lubricity (max)

Vol %
Vol %
Deg C
Deg C
kg/m3
Deg C
mm?2/s
mm?/s

mm

N/A

25

N/A

N/A

775.0 - 840.0
-47.0

8

N/A

Process dependent

8

25

15

22

775.0 -840.0

-47 Jet Al

8

12

Mandatory



Blending components

Blending component specification
* Conventional Jet A-1 (Def Stan 91-091) & Jet A (ASTM D1655).
« SPK/SBC (ASTM D7566).

Differences in specification can create blending constraints

* Density, flash point, freeze point, thermal stability, aromatics & viscosity.

Flash point (min) Deg C 38.0 38.0

Density kg/m3 775.0- 840.0 775.0- 840.0 730.0-770.0 730-772.0
Freezing point (max) Deg C -47.0 -40.0 -40 -40
Existent gum (max) mg/100ml 7 7 N/A 7

FAME (max) mg/kg 50 50 N/A <5

Thermal stability temp Deg C 260 260 325 325
Antioxidants mg/L Optional Optional 17-24 17-24
Aromatics (max) Vol % 25 25 0.5 0.5

Viscosity @ -40 mm?/s N/A N/A N/A N/A



Blending considerations

Product quality blending constraints will require
consideration:

The maximum 50% blend may not always be achievable

* Product quality of ‘each’ blending component must
be considered

Quality of the component

e Aromatic minimum specification may not be the
limiting constraint

* Viscosity requirement at -40°C could be a limiting factor

* Density difference (can also impact finished tank homogeneity)
Non-liner specifications

* This will make it harder to blend on spec first time

Additive addition

* Do you have the infrastructure available?

SPK must be on specification before blending

* This is not like blending uncertified component to produce fuels




SAF Documentation Awareness




SeaView Refinery -

S Jet A-1 =

C1-989 g . =
Certificate of Quality =

44 11234588828

Documentation Awareness

Product: Jot A1 Bah o aterm Samoie Date 03/02/2025
E"‘*":“" n “::::; 5 m3 @ 15°C RS TTT/043/25 gmg:"m&“b“ 10@3’2‘&% <
Batch MakeUp Volume Origin Refining Process Batch No. Test Cert No.
In Tank (Part 1) 3518 m3 @ 15°C In Tank SRMHP.SHP, S TTIT 4300 M TTT/0038/25
I_ 2 12668 m3 @ 15°C Import SR MHP / SHP ““.’,’;:‘7" ssa-snsu-s:::.asmmssu‘
M TEST RESULTS
Method _____ Units osult
Documents required to produce SAF == - — R
Sayboit Colour ASTM D 6045 - Report 23
. . . o . Density @ 15°C Composite 1P 365 kg/m3 775.0 840.0 794.1
When blending the following certificates shall be available oo ioe  Ume 1 ama oo oo
nsity @ 15°C Middle ka/m3 775.0 8400 794.0
Density @ 15°C Lower > ka/m3 775.0 840.0 794.0
. :‘:z::‘.?:‘g‘um AercfSow 4 rruw.coo'nl E 7 4<:.5
* Conventional Jet A-1 (Def Stan 91-091) P e el s
10% ~ == 205.0 168.7
S0% b O Report 1948
90% Lo~ Report 2359
PY Jet A (ASTM D1655) Distillation FBP : ¢ 200.0 261.1
Reosidue %viv 1.5 1.2
Loss ) %viv 1.5 086
Sulphur ASTM D4a29a ma/ka 03 0.027
Mercaptan Sulphur ASTM D 3227 %mvm 0.0030 0.0006
[ ] S P K/S B C AST M D 75 6 6 Doctor Test P30 Report Absent Positive
Viscosity @ -20°C ASTM D 445 mmifs 8.000 3.751
Viscosity @ 40°C ASTM D 446 mmi/s 12.000 7.160
Aromatic Hydrocarbons ASTM D 1319 S%viv 8 25.0 1.6
Specific Energy ASTM D 3338 MXVkg 43.36
Smoke Point (Manual) ASTM D 1322 mm 253
Copper Corrosion (Zhrs@ P 154 Class 1 1A
M L M Total Acidity ASTM D 3242 KOH/g 0.015 0.007
Conventional Jet fuel Certification el Ap e ey T e
'WSI With SDA ASTM D 8073 WSiI 88 NA
. . . L ol . . . MCELL With SDA ASTM D 7224 85 95
Review key constraining specifications to determine blend ratio = v Ele - .
Electrical Conductivity ASTM D 2624 S/m @ Deg. C 50 600 20
JFTOT Test Temp P 323 "= 260 260
Def Standard 91-091 ; JETOT Tube Ratng : cle oo
e ence a n a r req UI res éﬁohuncxm.g‘omlThmmleAnme nm 8s Nos 5 0% Penask:
ETR Volume Deposit ' mm* Report 0.00083
. . ﬁ@l(. Col.'ﬂnfninltbn MIL-DTL-83133K mo/l 1.0 0.10
* Processing data at the point of manufacture St g i = »
:?::‘m S Indevidual :: ::
=21um ] 'i:'.'_“":' Report 9
If i oxid dded [ 55im : = ’
[ ) e
antl oxidant added, you must state quantity e e
<1
=3 =
Mildly Hydro- c % Report 47.8134
ly Hy C: % Report 15.0445
C C: % Report 50 Not used in this supply chain
Anti-Oxidant DE A 60946 Calcul ma/L Report 240 5.1 In Batch
DRA ASTM D 7872 uall 72 Not used in this supply chain
FSn RDE A 630 Calculate 9% volivol 0.10 0.15 NIL
MDA RDE A 650 Calculate mgiL 5.7 0.0
LIA RDE A 664 Calculate mg/L 0.0 In Batch
Cumulative SDA RDE A 621  Caiculate mgiL s.0 0.49
c:“sts out atory,C2- Test Cert 741-25C
Certified this fuel meets the requir - 1.091 17 and AFQRJOS Checklist 3¢
e s -
S Safati Poloa
Job Title Quality Supervisor

Hypothetical Certificate




Y ol ° s o Synthetic Paraffinic Kerosene
SPK / SBC Certification BT =i
The purchaser shall identify ——— e s —=
In Tark (Part 1) 14650 m"PI8"C Import = u""m‘m"
e Specification name, version issue and amendment number = o s =
Appearence ASTM D218 - Rapon
* Properties tested, spec limits, test method and result of test Smane omelemn = s e
e Batch number or unique identifier number ‘;3":....,;.. s soer e
* Tank number& Quantity of fuel in batch e “oled e |
* Name and address of testing laboratory - s - .
« Name and position of authorised signatory e, te s i =
. . . ;omwmm 223 Annex € L) et L e
* Date of certification = = S
Orcioptaitios 3 2 o
*  Which Annex is the SBC certified to? e e -
e e i
* Annex1to8 %MM%NW et o o
* Confirm that all tests required are available for each Annex e Erd - — —
ey i e e - % N
* For Annex 1 & 2 once the process has been established it is then not |fm=Ema= - aos 3 o -
mandatory to carry out the Table 2 requirements rea ot s v
MDA RDE A 630 Cacidacs —oh. a2
* This can be identified during pre-supply audit and/or discussion with p—— ot oo e
prOducer A w”’m.m‘-we’ e d“mmﬂ(w’.ul"‘:‘:‘“w
Aguary e

Hypothetical Certificate



SPK / SBC Certification

1. Name and address of testing IaboratoDL: Synthetic Paraffinic Kerosene
Quality Certificate

2. Quantity of fuel in batch———[] ..B:::::m 2 6. Tank and batch number

Refining Prosess

o

7. Spec limits, test method
and result of test

3. All tests re%
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FDE A 830
FDE A 860
RDE A 881

4. Name and address of testing lab e e : _ - _
I—WWMMMHH“MMAI" D7688-24d. Annex 2, HE-:AT HB' SpeCIflcatl()n name' ISsue number"

.. . and annex type
5. Name and position of authorised — e = e typ -
signatory 9. Date of certification

TR




SAF Certification

Things to look for:
Has the SBC been certified to ASTM D7566
Has traceability for the Jet & SBC been recorded

* The batch make up will be recorded on the certificate of quality, which means
the fuel receiver does not require the right to see all the certificates, but they
can be traced.

Confirm additional D7566 Table 1 tests & requirements:

* Aromatics (min spec)

* Distillation (T50 -T10 & T90 -T10)
* Lubricity Wear Scar Diameter

Viscosity at -40°C

Defence Standard requirement:
* Synthetic component %

* Synthetic comment — SPK type and Annex reference

Ciostor UL
©1:888

44 11234588828

ScaView Refinery
Minica Road

Froguct: Jet 1 Sample Date ZTI02IZ025
rani: Tank 410 Bmch Number TIaak Sample Numtser Mz aABC
uartity n Batche 168151 mIE ST :m'“:’“ TTTinevzs :x::i :m mh

E:atch MakeUp Volurme Origin Refining Process. Batch Noo Tes2 Cert No.
In Tank (Part 1) aszz m3 @ 15°0C In Tanik SR,MHF.SHP, 5 TIT 4382 M TTT004325
E] 7378 m3 @ 150 Transber SRMHP, SHPS TIT 4801 M TTTI00S4/25
4 5250 m2 & 15°C Transfer HEFA SPK TTT 4838 M ZEZEETT
TEST RESOLTS
Test Method LUnits. Min Max Result
(ADpearal ASTM = Report C&B. FFS5M
Savbolt Colour ASTM D - Report ]
Densitv @ 15°C Composite IP 365 ka'm3 775.0 240.0 7773
[Drensity @ 15°C Upper - ka/m3 JIE0 8400 TI7.
Danaity @ 15°C Middle " kmym3 FIE0 240.0 7781
[Density @ 15°C Lioverar " ka/m3 TI50 840.0 J7B.0
Flash Point IP 170 ] 38.0 41.0
Existant Gum |P 540 ma100mi 7 1
[Freazing Point |P 529 s A7.0 517
Distillation [BF IP123 *C Report 147.4
10% - R 208.0 1666
S0%% " R Report 2.3
66 % 233.0
S0 " RG] Report 2623
[Distillation FEP " °C 300.0 274.4
Residua " iy 1.5 12
Los=z " Tty 15 0.5
Distillation T50-T10 ] 15 486
T30-T10 C 40 96.7
[Sulphur AST Sm/m 0.30 0,04
(Mercaptan Sulphur ASTM D Sam/m 0.0030 0.0006
[Doctor Test IP30 Report Absant Positive
\Viscasity @ -20°C ASL“; D ms 8000 4,654
Viscosity @ 40°C ASTME s 12.000 o587
[Aromatic Hydrocarbons ASTM D Feviv 250 11.6

[Spacific En ASTM D Mg 42 8 43.727
[Smoke Paint [Manual) ASTM D mim 25 (or 18 + naphthalenes) 330
[Coppear Corrosion (2 hre at 100 ¢ IP 154 Class 1 14
Total Acidity ASTM D mgKOH/n 0.015 0.003
[Maphthelenss ASTM wal .00 Mot required

1} ASTM D a8 100

(MCELL Without SDA ASTM D 86 S0
MSEP With SDA ASTM D TO 85
Elactrical Conductivity ASTM D pSim @ 50 &00 121
JFTOT Test Temp IP323 °C 280 260
JFTOT T ing " Class 3 <1
JFTOT DP " mmHa 25 0.1
JFTOT Comment No Abnormals or Peacocks
ETR Max. Ava Deoosit Thickneas  |P 323 nm B85 a
ETA Volume Deposit " mm? Report 0.00084
Particulate Contamination MILOTL831358  mag/L 1.0 018
Particla Counting  =4um IP565 hsl Lode 13 15

Al D e f ;

zld4um -

=310m Inclivilum] Report 5

=26um channal Repaort 3

=30um " counts: 13 3
Lubricitv WSD ASTM D mim 0.85 0.79

|EanE |P 583 50 <10
[Compaosition and Additives m:frlhy Units Min Max Result Comment
[Mon Hydro-Processed Calculate % Report 46.415
Mildly ro-Processed Comp. Calculate kY Reoport 3.014
Severely Hydro-Processed Comp.  Calculate % Report 1.321
Synthetic Components Calculate % Reoort 50 49.250
Synthetic Comment HEFA-SPK ASTM D7566 Annex 2
(Anti-Oxidant RDE A 609&610 Calculate mgilL 2.0 18.4 In Batch

ASTM D Not used in this supply

s 1872 uglk 1z chain

[FSil RDE A 630 Calculate % volivol 010 0.15 MNIL
Calculate mafl 57 MIL
Calculate 00 In Batch

Authorised Signature

mMatana »ona

Quality Lead

abora

. Test Cert 156250
ets the requirements of Def-Stan 81-081 Issue 17 and AFQRJOS Checklist 35 & ASTM D7566-24b

B —

26 February 2025

Hypothetical Certificate




Documentation Traceability

SeaView Refinery
Minka Road J et A 1
. -
Cifoster UK.
orees Certificate of Quality
44 11234588828
mawisC
T
Product: Jet A1 Batch 377 hhER Sample Date 03/02/2025
Batch MakaUp Vokime Origen Rt Ll ‘Batch No. -
: iy noioe P - Tank: Tank 410 Numbegs® 11 4562 M . Sample Number 10302 A, B, C,
n Tank (Part 1) sz m3w ST in Tank [ SRMHP,5HP, 5 it asszm TrTroesEs Cantitula =S M . Sampled By 9801
3 773 m3@ 15 Transfer I SrAmE.SHES > riTasorm Trimosszs o, . 16187 m3 @ 15°C *.T[T/043/25 ot P
4 5250 m3 @ 15°C Transter HEFA SPK TIT 4833 M 26117 Batch Number e Sample = Composite
| : TESTRESULTS = Batch MakeUp  Volume Origin Refining Process Batch No. Test Cert No.
|Amlams %I& - Heport C&B. FFS5M
Dante & 18°C (B B L Ferort p40.0 g In Tank (Part 1) 3518 m3 @ 15°C In Tank SR,MHP,SHP, S TT4300 M TTT/0038/25
crevele  Umr . m=ms s e
nsity - X .
Density @ 15°C Lower { ka/m3 7750 840.0 778.0 43009181878 654-87838J-9383, 654-876563J-
Flash Foint IP 170 5C 41.0 2 12669 m3 @ 15°C Import SR IMHP | SHP
Existant Gum IPE40  ma/100mil 7 1 73889 9383
Freazing Point P 529 *c -47.0 1.7
Distillation IBP P 123 £ Repart 147.4
10% u € 205.0 165.6
S0% u < Report 21212
65% 2330
90% L b Report 2623
Distillation FBP 0 °C 300.0 2744
Residus o vy 1.5 1.2
Loas " Foulv 1.5 0.5
Distillation TS0-T10 < 15 46.6
T20-T10 = 40 96.7
Sulphur Yermim 0.30 0.044
Marcaptan Sulphur ASTMD  %m/m 0.0020 0.0008
Doctor Test IF20 Report Absent Positive :;::l':ﬂ:"""’
Viscosity @ -20°C AR i 8,000 4654 Gifoster UK.
ASTM D c1-989
Viscosity @ -40°C 408 mms 12.000 9.587
[Aromatic Hydrocarbons ASTM D Ffv 8 250 11.6 4411234588828
Specific Energy ASTMD  MJka 428 43727
smoke mr?m; el 0 ASMpP mm 25 (of 18 + naphthalenes) EX — Y vl AT Sampie D 1510112026
opper osion 55 1 uct: et A- . » mple Date
[ Total Acidity ASTM D maKOH/M@ 0.015 0.003 [Tank: Tank 430 Lol ~ ‘0' TTT 4801 M . Sample Number 1026 4, B, C
M Ihthllmu A%MD Fvol . 3.00 Mot llcouound — ral .“ Sampled By 8901
i 3 4 i *+
IR Wi DR s & I Quantity In Batch: 16010  m3g@isc Certificate Number . TTTIO0S54/25 Lut Samphs Type Composits
MSEP With SDA ASTM D 70 85 LE N F
Elactrical ivity ASTMD pSim@ 50 800 121
jgg; ;izm;: P 323 CE” 280 5 26:) Bateh MakeUp Velume Origin Refining Process Batch No. Test Cert No.
e 5
JFTOT DP . mmHa 25 1
JFTOT Comment No Abnormals or Peacocks In Tank (Part 1) 510 mI@isc In Tank SRMHP.SHP,S TIT4700 M TTT-208-24
ETR Max. Ava Decosit Thickness [P 323 nm 85
ETR Volume Deposit _ o mm? Report 0.00094 2 4500 migisc Transfer SRIMHPISHPIS TIT 4758 M 1489-24
Particulate Contamination wiLoTLeses mafl 1.0 0.18
e IPges  ISU ;"’“” 1 3 3 500 mi@isc Transfar SRMHP.SHP TITa788 M TIT-2134
S . Individual Renort 14 4 4 5700 mi@isc Transfer SRIMHPISHPIS TIT4795 M 140234-24, 1679731-24 1678925
=26um u channel Report 3
o =30um " counts 13 El
Lubricity wWsD ASTM D mm 0;55 0. ;.?g
[Composition and Additives ¥ Units Min Max Result Comment SeaView Refinery £ 23
= = e Unite — L o Re Synthetic Paraffinic Kerosene
Mildly sed Comp. Calculate % Report 3.014 - - e
Severoly Hydro Processed Comp.  Caloulste % Repor 1321 Cifoster UK. Quality Certificate
Synthetic Components Calculate % Repor! 50 49.250 C1.989
|Synthetic Comment HEFA-SPK ASTM D7566 Annex 2
(Anti-Oxidant RDE A 6098610 Calculate  mg/L 200 18.4 In Batch 44 11234588828
ASTM D Not used in this Sample
DRA ez vt 7 chain” e Product: HEFA SPK Bach = 1710212025
Fsil RDEA630  Calculate % volivol 0.10 0.1 NIL Number Luu N Sample 103A, B, C, D
ps meat cuma = 2 L .
i mot 50 12 " Certificate HEFA-SPK-2826217 Sampled By QA 4509
e— Number P
|Certification S I Lol
Certified this fuel meets the irements of Def-Stan 91.001 Issue 17 and AFQRJOS Checklist 35 & ASTM D7566-24h Batch MakeUp Origin Refining Process Batch No. Test Cert No.
[Authorised Signature | ﬁ V 4 | Date In Tank (Part 1) Import S :‘g:;:'SPK' 2826217
— matana sona -004
Job Title Quality Lead

Hypothetical Certificate



Proof of Sustainability (PoS) for Biofuels, Bioliquids and Biomass Fuels

Applies under the Renewable Energy Directive (EU) 2018/2001 (RED 1)

Compliance Requirements e~ ®1scc

Supplier Recipient

Adequate traceability and chain of custody measures are required for supplying — e
sustainable fuel to the market S ——
e
©  Same as address of supplier
Lot i
Sustainability schemes and directives L e——
 EURED: Renewable Energy Directive e i T
: L e oyt orom crtmeram 100
* |ISCC: International Sustainability and Carbon Certification — = I
EU RED Compliant material® @ Yes e
* CORSIA: Carbon Offsetting Reduction Scheme for International Aviation e
Country of biofuel production USA
* RTFO: Renewable Transport Fuel Obligation  pptcane, san amo o ot

Considerations for ensuring regulatory adherence

e To ensure compliance with sustainability criteria, ISCC audit is adopted in a
harmonised manner to prevent fraud and verify reliability and transparency

* Chain of custody as described in ISCC provides credibility that a given batch with
sustainable characteristics can be adequately transferred, controlled and
monitored via product segregation or mass balance.

* Suppliers must provide a proof of sustainability declaration form to accompany any
sustainable product being delivered.
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