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[opuBoTo 32 peakTusum gBurareau JET A-1 € H3rOTBEHO CHIJIACHO H3HCKBAHMATA HA OOCIHHEHHTE EKCILIOATALHOHHH
CHCTEMH 3a Ka4eCTBO Ha aBHAUMOHHO ropuso (AFQRJOS), BOYBAamO H3HCKBAHHMATA HA CIICHH(DHKALMH!

e Craumapr DEF STAN 91-91/u3nanue 5 ot 8 depyapu 2005 u usmencuue 2 ot 9 mapr 2007 #a MHHHCTEPCTBOTO

Ha orOpanara Ha BenmxoOpuranus, JET A-1, F — 35 kox va NATO.

e ASTM D 1655-06, JET A-1.

1. Texau4yeCcKH HIHCKBAHWHA

Ne Moka3zaresn JAnmencus . Hopma ﬂﬁﬁ:ﬂ
min max
1. BBHbHIIEH BH/1
1.1 | Bu3yaneH BHHIICH BHI YucT, mpo3paycH, BU3YAITHO HECHABPKAILI
TBBPAH YACTHIH H HEPA3TBOPECHA BO/A NPH
| TEMIICpPaTypa Ha OKOJIHATA Cpeaa
1.2 | Upar 3ANHCBA CC ASTM D 156
1.3 | MexaHW4yHH NPHMECH mg/l - 1,0 ASTM D 5452
2. CbHCTAB
2.1 | Obma KuCEIHHHOCT mg KOH/g | - 0,015 ASTM D 3242
2.2 | ApOMATHH BBIJICBOJOPOH | % (V/V) - 25,0 ASTM D 1319
2.3 | Csapa obma % (m/m) - 0,30 ISO 8754
2.4 | Csapa mepkanTaHOBa % (m/m) - 0,0030 ASTM D 3227
H;_I; JlokTopckH TecT OTPHIIATEIEH [P 30
2.6 | NpeyncTenH KOMMOHEHTH (TIPH MPOX3BOJMTE/LA)
2.6.1 | XuapoOYHCTECHH KOMIIOHCHTH % (VIV) 3AMHCBA CE
| (Bxu1. Hama ma 100%)
2.6.2 | KOMIOHEHTH OT XHAPOKPESKHHT % (VIV) 3AIMCBAa Ce
(B, Hama wm 100%)
3. JIETJIHBOCT
3.1 | JleCTHIauHOHHH XapPAKTCPHCTHKH ASTM D 86
»  HAYaJ0 HA KHICHE . * 3aMHCBA Ce
> 10 % (V/V) necTHIHpaT npH ;& ’ 205.0
» 50 % (V/V) aecTiimpar npu - 3amMCBa Ce
» 90 % (V/V) aeCTHIMpar npH g ? 3aIHCBa Ce
>  Kpail HA KHIICHE T - 300,0 ASTM D 86
»  OCTATBbK OT ACCTHJIAIHATA % (V/V) - 13
»  3aryOu OT ACCTHIALMATA % (V/V) - 1.5
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TRNYKOWUN
u HEDTEHA KOMIMAHIMR

“« TYKOII HE@TOXHM
BYPIAC™” Al

®HAPMEHA TEXHHYECKA CIEINHO®OHKAILHA ®TC 1 - 05

FOPUBO 3A PEAKTHBHH ABHIATEJIH JET A-1

" Meroam 3a
Ne Hokazaresin JInMeHcHs : e
_ min max
3.2 | INnamna Temneparypa < 40,0 - ASTM D 56
3.3 | IsreocT pu 15 °C kg/m’ 775,0 840.0 ASTM D 1298
ASTM D 4052
4. TEYWJIHBOCT
4.1 | Temneparypa Ha KPHCTAIH3AIHL = - munyc 47,00  ASTM D 2386
42 | Buckosmrer npu Munyc 20 °C | mm’/s - 8,000 ASTM D 445
S. I'OPEHE
5.1 | BrcoYMHA HA HEMYULUTHB IJIAMBK mm 25,0 - ASTM D 1322
52 | Herna cnemanysa eHEPrus MJ/kg 42,80 - ASTM D 4809
ASTM D 3338
6. KOPO3HHA KJ1aC - 1 ASTM D 130
MeaHa NIAaCTHHKA, KIaCH(HKALHA
(2 waca + SmumayTa npu 100°C + 1°C)
7 TEPMHYHA CTABHJIHOCT (JFTOT)
7.1 | KosTpomma Temmneparypa T 260 - ASTM D 3241
7.2 | OueHka Ha OTIOKEHHATA HA TPHOATa Oan MO MAaJKO OT 3.
(BH3YATHO) Bes mHorouseTHH (P)
HITH
HEOOM1AHHA BCTHH
| (A)oTnOKeHHu
7.3 | JndepeHnuanHo HANATAHE HA (PUITHPA mm Hg - L 25,0
8. NPHAMECH
8.1 | PaKTHYECKH CMOJIH mg/100ml - 7 IP 540
9. | Ouenxa ¢ muxpocenapomersp (MSEP)” | ASTM D 3948
9.1 | MSEP Ha ropuBo 6€3 AHTHCTATHYHA NPHCAAKA 85 -
92 | MSEP Ha ropHBO C aHTHCTATHYHA MPHCA/IKA 70 -
10. | TPOBOAHMOCT
10.1 | Enexrponposoaumoct " pS/m 50 600 ASTM D 2624
11. | MPHCAJKH 7
11.1 | AnTHOXHCTHTETHA mg/l 17,0 240
| B XHIPOOUHCTECHH rOpPHBA (3aXBJDKHTEIHO)
11.2 | MeranHu ACAKTHBATOPH, MDA® mg/1
- ITBPBO JO3HPAHE - 2,0
- CyMmapHa KOHICHTpauus (Crex - S 7
AOITBJIHATEHO T03HPAHC)
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TInyKonn
HEDTEHA KOMIMNAHMA

“IVKOWJI HEOTOXHM
BYPI'AC” A/l

OUPMEHA TEXHHYECKA COEINHOHUKAIIHA ®TC 1 - 05

TOPHBO 3A PEAKTHUHBHH ABHUHI'ATEJIH JET A-1

113 | Arracrarauna, SDA", Stadis 450 mg/1
- ITHPBO JO3HPAHE 2

- CyMapHa KOHICHTpaums (Cren - 5,0
JAONBJIHATEITHO I03HPAHE)

Jabeniekkn KpM Tabsmmnara:

1) JIOKTOPCKMAT TECT € AJTEPHATHBHO H3IIHTBAHE 34 MEPKANTAaHOBA CaApa. B ciy4al Ha pasiHKa B PE3yATATHTC OT
“MEpKANTaHOBa CAPa” M “IOKTOPCKH TECT 34 BAJMIHM CE MPHEMAT PE3Y/ITATHTE 3a “MEPKANTAHOBA CAPA”.

2) ApOurpaxxken meroae ASTM D 4809.

3) HOpMHpaHHTE rpaHHYHH CTOWHOCTH BaJKAT 332 MACTOTO HA NPOM3BOACTBO. [IpOMEHH B CTOHHOCTHMTE Ha MSEP ca

NOKA3ATE)THH 34 3aMBPCABAHC HA NOPHBOTO MPH TPAHCIIOPTHPAHE M Ca MOBO/ 34 MPOBCKAAHE HA H3CJICABAHE, HO HE
1 3a OpaKyBaHE HA TOPHBOTO.

4) Cwrnacro miucksammsta Ha DEF STAN 91-91/5, um3m. 2, rpaHMUMTC HAa CICKTPHYCCKA NPOBOAHMOCT Ca
sarpokHTeHE. A0 SDA ce nobass JOMBIHMTEIHO ClIeJ EKCeAHIM, TO cepTudHKara 3a Ka4ecTso TpsOBa aa
6Bae 0003uaucH c: “TIpoaykrsT orroBaps Ha usuckBamuaTa Ha DEF-STAN 91-91/5, u3m. 2, ¢ M3KIOYCHHE HA
EICKTPHYECKA MPOBOAUMOCT .

5) VTBBPACHWTE AHTHOKHCIHMTE/IHH (AHTHOKCHIAHTH) MPHCAJKH Ca H30pocHH B nprioxeHne A.l1 va DEF STAN 91-
91/5, u3Mm. 2, 3a¢aHO CHC ChOTBETHHA perucTpammoneH HoMep RDE/A/XXX, kouTo ce nMTHpar B cepradukara 3a
KA4eCTBO HA MPOU3BOAMTEIA.

6) VTBBPACHMTEC METAIHH JCAKTHBATOPH ca H30pocHu B mpuiomkenue A.2 Ha DEF STAN 91-91/5, mam. 2. B
npuwiokerue A.2.1 ce moco4YBa HEOOXOAMMOCTTA OT ONPEACNSHE HA TEPMHTHATA CTaOHJIHOCT NMpEeaH H Clea

nobaBsHE HA METANEH ACAKTHBATOP B CIy4aWTe, KOraro 3amppcssanero Ha ropuBoto JET Al ¢ Hikom oT
IHTHPAHHTE B TOBA NMPHJIOKCHHEC MCTAJIH HE € J0KA3aHO.

7) VYTBBpACHATA AHTHCTATHYHA npucanka, Stadis 450% e mocouena B npunoxkeHue A.3 Ha DEF STAN 91-91/5, u3m.

2. 3a€IHO CBC CHOTBETHHs perucTpammoneH Homep RDE/A/ 621, u nponssoamTens. [Tocousa ce B ceprudmkara 3a
KA4CCTBO HA MPOH3BOHTETA.

2. Omnmacanne HA NPOAYKTA

CnoHa CMEC OT BBIJICBOAOPOAH. JIECHO 3amaTHMa TCHYHOCT.
3. Meroa HAa NPOM3BOACTBO H B3EMAHE HA MPOOW

3.1 [Tpou3BeAeH OT MPSKO ACCTHIATHH KEPOCHHOBH (pakiiH, 00aropoACHH Ype3 XUAPOOYHCTBAHE.

3.2 B3emanero Ha npobu ce u3pspmBa Ha napTaan ceraacuo BJIC EN ISO 3170.
» “Tlapraaa” € KOJMWYECTBOTO FOPHBO, €IHOPOAHO MO KAYCCTBEHHTC CH NMOKA3ATC/IH, MPOU3BECACHO NO €1HA | CHIIA
TEXHOJIOTHsA, ChbXPAHABAHO B C/IHH HIIH NMOBEYE PE3EPBOAPH M CHIPOBOACHO C CAHH NOKYMCHT 33 H3MHTBAKC.

4, Cuxpanenme

ChXpaHABa CC¢ B 3aTBOPCHH PE3CPBOAPH, TPHOONPOBOAM, WHCTCPHH H JPYTH BMECTHMOCTH, NPEIHA3HAYCHA CamoO 33
ropuso 3a peakruBuu apurareas JET A-1.

5. Tpancnopr A JOKYMEHTAUUHA

5.1 TpaHCOPTHPAHETO CE OCHIICCTBIBA C ABTO W Il IMCTCPHH, OTTOBAPALIM HA H3HCKBAHHATA 33 MPEBO3 HA
OrHEONMACHH TOBAPH.

5.2 Cermacro Knacuduxauus sa OOH npoaykra € ¢ UN Ne 1363.
5.3 Bcska mMapTHAA CE OKAYECTBSBA M CC H3JABA AHANM3HO CBHJACTCICTBO C PE3yATATHIC OT AHANM3HTE no T.1.
[Tpeaocrass ce Ha KJIMEHTA IPH NMOHCKBAHE.

5.4 UndopMaumoHEH JTHCT 3a O€30MacHOCT (MSDS) ma mpoaykra C€ MpEeAOCTaBs, NMPCAH HJIHM MO BPEME HA ITLPBATA
JIOCTABKA.

e e e ]
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BOURGAS” AD
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The fuel JET A-1 is complied with the requirements of Joint Fuelling System (AFQRJOS) covering the requirements
of the following two specifications:
e British Ministry of Defence Standard DEF STAN 91-91/ issue 5 of 8 February 2005 and Amendment 2, dated 09
march 2007 for Turbine Fuel, Aviation © Kerosine Type”, Jet A-1, NATO Code: F-35. Joint Service Designation:
AVTUR.

e ASTM D 1655-06 for Aviation Turbine Fuels “JET A-1".

1. Technical requirements and test methods

Ne Properties Unit . Vajue Test Method
min max
1. | APPEARAN CE
1.1 | Visual Clear, bright and visually free from solid matter and
Sizalon undissolved water at ambient temperature
1.2 1 Colour 3 g ASTM D 156
1.3 | Particulate contamination mg/l - ":T 10 | ASTM D 5452
2. | COMPOSITION
2.1 | Total Acidity mg KOH/g - 0,015 ASTM D 3242
2.2 | Aromatics | % (V/V) - 25,0 ASTM D 1319
2.3 | Sulphur Total % (m/m) E 0,30 ISO 8754
2.4 | Mercaptan Sulphur % (m/m) - 0,0030 ASTM D 3227
;_ ; Doctor Test " negative IP 30
26 | Refining components, at point of manufacture
2.6.1 | Hydroprocessed components % (VIV) report
(incl. nil or 100 %)
2.6.2 | Severely hydroprocessed components % (V/V) report
(incl. nil or 100 %)
3. | VOLATILITY
3.1 | Distillation ASTM D 86
> Initial Boiling Point g report
» 10 % (V/V) at C - 205,0
» 50 % (V/V)at 5 ° report
> 90 % (V/V)at T report
» End Point 2 PR SOEG. 300,0
» Residue % (V/V) - 1,5
» Loss % (V/IV) - B
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COMPANY TECHNICALSPECIFICATION CTS 1 - 05
“LUKOIL NEFTOCHIM
BOURGAS” AD l
TURBINE FUEL - JET Al
Ne Properties Unit Value Test Method
min max
3.2 | Flash Point = 40,0 - ASTM D 56
33 | Density at 15 °C kg/m’ 775,0 840,0 ASTM D 1298
ASTM D 4052
4. | FLUIDITY
4.1 | Freezing Point 5> - minus 47,0| ASTM D 2386
42 | Viscosity at minus 20 °C mm’/s - 8,000 ASTM D 445
5. | COMBUSTION
5.1 Smoke Point mm 25,0 - ASTM D 1322
52 | Specific Energy *,net MJ/kg 42,80 - ASTM D 4809
ASTM D 3338
6. | CORROSION class - 1 ASTM D 130
Corrosion, Copper Strip
(2h+5minat 100°C+1°C)
7. | THERMAL STABILITY (JFTOT)
7.1 | Test temperature . > 260 - ASTM D 3241
72 | Tube Rating Visual class Less than 3. No
”Peacock” or
“Abnormal” colour
deposits
7.3 | Filter Pressure Differential mm Hg . 25,0
8. | CONTAMINANTS
8.1 | Existent Gum mg/100ml - L 7 IP 540
9 | Microseparometer, (MSEP) *, rating ASTM D 3948
91 | MSEP without SDA* 85 -
92 | MSEP with SDA 70 ‘
10. | CONDUCTIVITY
10.1 | Electrical Conductivity pS/m 50 600 ASTM D 2624
11. | ADDITIVES ®®”
11.1 | Antioxidant™
in Hydroprocessed (Mandatory) mg/l 17,0 24,0
112 | Metal Deactivator, MDA © mg/l
First Doping - 2,0
Cumulative concentration ( after redoping) - 59
. t g
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“LUKOIL NEFTOCHIM
BOURGAS” AD

COMPANY TECHNICALSPECIFICATION CTS 1 -05

TURBINE FUEL - JET Al

11.3 | Static Dissipator ,SDA”, Stadis 450 mg/1
First Doping - 3,0
Cumulative concentration ( after redoping) - 5,0
TABLE NOTES:

1) The Doctor Test is an alternative requirement to the Sulphur Mercaptan Content. In the event of conflict between
the Sulphur Mercaptan and Doctor Test results, the Sulphur Mercaptan results shall prevail.
2) The umpire method is ASTM D 4809.

3) These MSEP requirements apply only at point of manufacture. Any amendments in MSEP value indicate fuel

contamination during transportation and provide basis for investigation, but are not to be used as the sole reason for
rejection of the fuel.

4) Due to the requirements of DEF STAN 91-91/5 * amendment 2, conductivity limits are mandatory for product to

meet this spesification. Some manufacturing and distribution systems inject SDA further downstream. The
conductivity limits are at the point of delivery to aircraft.

5) Approved antioxidant additives are listed in Annex A.1 of DEF STAN 91-91/5, amendment 2, together with the
appropriate RDE/A/XX — Qualification Reference for quoting on refinery Certificates of Quality.

6) Metal Deactivator Additive (MDA) are listed in Annex A.2. of DEF STAN 91-9 1/5, amendment 2. See also Annex
A.2.1 about the need to report thermal stability before and after using when contamination of Jet A-1 by any of the

trace metals listed in this Annex is unproven. Maximum doping at the point of manufacture or on initial doping is
limited to 2 mg/l.

7) Approved Static Dissipator additive Stadis 450% is indicated in Annex A.3 of DEF STAN 91-91/5, amendment 2,
together with the appropriate RDE/A/ 621 - Qualification Reference for quoting on refinery Certificates of Quality.

2. Product description:

Colourless, highly flammable liquid.

The fuel is 100 % hydroprocess kerosene fraction with antioxidant and static dissipater additives in accordance with
Attachment A of DEF STAN 91-91/5.

3. Method for production and sampling:

3.1 Crude oil straight distillation with hydroprocessing of the kerosene fraction.
3.2 Sampling procedure corresponds to EN ISO 3170.

» Batch is the quantity of one kind or brand product, with same qualitative indices, produced by the same
technologies, stored in one or more tanks and accompanied by a test document.

4. Storage: Closed tanks.

5. Transportation and documents:

5.1 By road and railway tankers, meeting the regulation of inflammable loads transportation.

5.2 The product has UN Ne 1863 according to UNO (United Nations Organization).

5.3 Each shipment shall be accompanied by Quality Certificate of the test results according to point 1.

5.4 Product MSDS (Material Safety Data Sheet) is submitted to the user prior or at the time of first delivery.
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