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Specifications of low sulfir Diesel Fuel (1500 ppm)
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LT L * TEST PARAMATERS " MEBIODS- UNITS LIMITS® [ RESULT
f; T e :- e B2 .
1 | Cetane Number ASTM D613/D¢:WD Min 51
2 | Cetaneladex ASTM D376 . A{:o::c::lni::
Distillation ASTM D86 C. - -
0% ASTM DH6” °C 130-230
T 50% ASTM D¥6 C 2350-280 "
I % ASTMDRS S 280-34D
6% ASTM DE6 o0 340
4 Kinematlcyiseosity at 40°C ASTM D445 mm'/s 1.8-6.0
5 Water content ASTM D5304 mg/kg Max 200
6 Flash palnt ASTM D3328D93/TE XS e Min 55
T Sulfurcootent _ ASTM D4204D54353 mgkg Max 1500
8 Mercaptana Sulfur Content ASTM D322%GOSTITS N Miax 0.01
.9 Hyilrogen sulfids ASTM D3013GOSTI T mgkp Max 0.5
A0 Copper stripcorrosion rating 6t 58°C ASTMDIIVGOST 32320 - ia
11 ;! Contentof Dissolsed Water, Acids, and Alkalis ASTM D664/D6304AMT 27D - aon
.12 ~ | Gum Content,mgper 100 oo’ of Fuel GOST X439 ' mefem3 “Max 40
13 Acidity, mg KOH per 100 cont® of Fuel ASTM D9 74/GOSTSVES | mgicm3 Max 5
14 Todine Number, gr of fodine per 100 gr of fuc? "ASTM D3$34GOST 207 ge/mb Max b
i5 Ash Coutent ASTM DH82/GOST46] % Max 0.0
16 | Carbon Resldue{ 10% residue) ASTM D324/GOSTI 192 % Mux 0,20
17} Mrchanical Particulate Conrent ‘| GOST 4374 ¥ Not Prevent
18 | CloudPoint . "ASTM D2500D5T 7XDT6RS 8 Max (-7}
19 ' | Cold Filter Plugging Pelnt (CFPF},°C ASTM D637 MCOSTEN 116 ‘g - Max (+10)
20 | Densityatis°C’ "} ASTM DI 23RD4a052 :Kgim3 220-860
The Cloud Pomr(CPand Coid Pil:cr_l‘klggingpolri (CEPP) ureconsiderd only for the ninter sezson. Teking 016 accounlih e vlimaticeonthons in
Afghsnistan, Ihe witaet aczaon in this standarl ixdefin ot fromibe 15th 0T Qaws {approxinstely Docember 6) wi the 15ih of Hool (approximelcly Munch
). und theeestofibe yer ixconsideroll us summer.”
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Fa. )i« TEST PARAMATERS . MEXHODS U\HS‘ LoTs | RESUET
. 1] _ )
1 | Cetane Nomber ASTM D$13/DER0 M 31
2 | Cetane Inges ' ASTM D976 N iy
Distillation ASTM D6 (" - -
10% ASTM D36 oG 180-230
3 | 50%. | ASTMBR6 °C 230-280
[S0% | ASTM D36 o 280-340
. 96% . ASTM D26 =G Mex-360
& | Kipematiesviscosityat40°C ASTMD445 mls 1.8-6.0
5 | Water content’ ASTM D6304 makg Max 200
6 | Fizshpolnt ASTM DIR2RD93/D2T09 ~ . Min&Z
7 1| Sulfurcontent: 'ASTM D4294D5453 P Max 0.2
8 .| Mercaptans SulfurContent ASTM D227 AOSTIT % Max 001
9 :| Hydrogea sulfide ASTM DS623GOSTI 7323 myig Max 0.5
10:'| Copper strip corvosion rating at $0°C ASTM D130/GOST 32329. - Closs 3
11 t| Conlentof DissalvedWaler, Aeids, and Alkalis 'ASTM DA4/DE04D 279 - -
iz GuthpnIeut. mg per 100 ¢m? of Fuel GOST #4u8 mgfem’ Max 40
13 | Adtdity, mg KOH per 100 ¢’ of Fuel’ . ASTM DAT4AGOSTS98S mpkm’ Mox 5
: 14 ' | jodine Number,gr of iodine per 100 gr of fue) ASTM DS554COST 2070. gemi M &
15 | Ash Conrent 'ASTM D4R2/GOSTI46 % 0.0l
1§ | Cerbon Residue( 10% rcsidue) ASTM D524/GOST 32342 N Max 0.20
17 | Mechznical Particalate Contenl GOST 6370 % Not Preseal
. 18 | CloudPoint’ ASTM D2300DSITVDIE C Max(-h
19 | Cold Filter Plugging Point {CFPP), °C’ ASTM DFITI/GOSTEN 1 16 e Max (-10) |’
v 20. ) Densityal15°C ASTM D129 TM0352 Kg/im? A20-RAQ

The Cloud Point(CP)and the maximam Cold Fiiter lugging Paint (CFIT)are consldayedonty T Wicwinter season. Taking 1o acwount the ciim i
eom;iﬁomin Afghaniaam, 1be winter season in (his stanuard isdefived fromthe 1 5th of Qaws (eppeoximatcly Decomber A)to LﬁclSlh ofHoot
'(':ppmxiimclyMaEd; $), wodthe rod ofLbe yearis coniderad ox summes.”
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Specificatibﬁ for Gasqlin_e A92, 395. and A9B
v
) Grade Test
Test Parameters Unit Test methoed Resylts
A2 A95 AD3
Cofor - W;yal Visual sual Visual
Copper Cotrosion ) ASTMD-130 Class 1 Class 1 Class 1
Density® 15°C R/ ASTMD-1298 725-780 725-780 | 725-780
Distillation B c ASTMD-B6 . . .
Inkial Soiling POII':I! {IBP) c ASTMD-36 Report Report Repart
10% C [ asmmp-as ‘Max-65 Max60 | Max §5
50% c ASTMO-B6 Max-110 | Max105 | Max100
90% c ks Mix-180 | Max170 | Max160
Final Boillng Pobnt {FaP) 'C | ASTMD-86 Max213 | Max215 | Max215
Rezldue % ASTMD-85 Max:Z Max 2 Max 2
toss [evaporated volume) ® ASTMOD-85 Max-4 Max-8 Max-4
0% K | ASTMD-35 1547 1550 15-50
100°c % ASTMD-25 a0-70 40-70 Max-70
180°c % ASTMO-85 Min-85 Min-85 Min-85
Final BoiEing Point (FBF) C ASTMO-25 215 215 ‘215
.| Residue % ASTMD-86 tMax-2 ‘Max-2 Max-2
RON ? ASTMD-2639/2700. Min-82 | Min:g5 | Min<98
. MON - ASTMD-2699/2700- Min-83 | Min-85 | Min-88
e XKPa | ASTMD-323/GOST 28781 4550 c0.05 20-100
Sylfur Content %mass ASTMD-4254/1266/2622 Max -0.05 Max~—0.05 | dMax ~0.05
e content mejdem | ASTIAD-3831/GOST 51942 | o, 6010 R i
Gum conzent mg/100cm” [ ASTMD-381 5.0 5.0 50
Benzene confeng % ASTMD-4053/7526/4420: 10 10 10
Oxidation stablity. - | ASTMD525/GOST 4039 | nis3g0 | Min-360 | MIn-360
%
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Crude oil Specifications
Table 3: Classificatlons of Crude Ot . . ) L .. .
, Class Namse % mass fraction of Sulfur Test Method
1 Low sulfur tpte 0.60
2 Sulfur (Normal 0.61-1.80
3 High Suifur .1.81-3,50 GOST 1437
4 Highest Sulfur >3.50
:[Table 2: Types of crude oil . . o - .
Specifi : " Crude Oil Parametars Test
pecifications 0 1 —2 3 4 Method
*| iternal | Export | Intermal | Export | imternal | Export’ internat | Export | Imternal | Export
1 use- - - use. use use use.
20% | Max-830.0 | 830.1-850.0 | 850.1-870.0 | 870.1-895.0° | ‘Min-895.0 | ASTMD-
= 1298500
De ns_lt;f 54052
(xg/m’} | 1%¢ | max—-s8345 | Blcesssa | ssassraa | s7asssw3d | Min8%93 | gosT
3900
Fractional
Composition
. GOST'
7200 “C - [ 30 - 27 - 21 | - - = - 2177
30°¢C . ] - | 52 | - | 4 | - | 4 | - - z -
350 G - 62 . 57 | - 53 . - - -
. GOST
Mass % of Paraffin B 6.0 - 6.0 - 6.0 - - - - 11851
Table 3: Groups of Crude oil- .
Specifications l:orms Gl ie oil {gro UF;] Test Method
% rnass fractlon of water (Max) 0.5 0.5 0.1 GOST 2477 / ASTM D-4006
r S
: ::ar;den‘sed chlorides salts (mg/dm®) _— 300 900 GOST 21534 / ASTM 0-3230
:e;:ac:‘;amcal Particulate Content 0.05 GOSTE370
Saturated vapor pressure {KPa}Max | 66.7 {500} | 66.7 {500) | 66.7 (500} GOST 1756 / ASTM D-6377
Chlorinated organiccontents (ppm) ' Report ASTM D-4929
Tahie 4: Types of Crude ail . B
Specifications r arims of Cr:de oll {Type ;, Test Method
% mass fraction of water [Max) 20 50 100
Total % mass fraction of methyt and 40 &0 100 GOST 50802
ethyl mercaptans -
1 D
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LT l“J I Table 1 - General P;operties of Dicsel Engine Qils
Ng. Property “Unit | Acceptable Limits* Test Method
| Kincmalic viscosity at 190°C, low sheartate | mm’/s As per SAE J300 (Annex A) ISIRI 340 / ASTM D445
2 Yiscosity a1 150°C, hlgh shear rate {HTHS)® | mPas As per SAE 1300 (Annex A) ASTM D4683 f D5481
3 Apparent low-temp viseosity {CCS) mPa-s As per SAE 300 {(Anncx A) N ISIRS 5532 / ASTM D5293
4 Apparen! low-temp viscosity (MRV)® mPa's As per SAE J300 {Annex A) ASTM D4684
5 Viscasily. index . - .To be reported L . ISIRY 195/ ASTM D2270
6 Shear stability ' - Qil must retain its wscosuy gradc after
{viscosity ot 100°C sfter testing} testing = ISIRI 17764
7 Mass perccol Grades 40, 50, 60t 5%
A _ {%) Grades 20, 30, 25W-X: 6% -
Volatility, max. Grade 20W-X: §0% ISIRI 3780/ ASTM D5800
- Other grades: 15% .
8 ' ‘ G Crades 40, 50, 60: 220°C '
Flash point, min. Other grades: 200°C . ISIRY 1987/ ASTM D92
9 | Foaming Lest {foam 1endency/stability). mL '
max.:
- Stage 13 at 24°C Ot ISIRL 196 £ ASTM D892
— Stage 2: at 93.5°C 0-50.
- Stage 3: o1 24°C 0-10
16 °C Grade 40, 50, 60: -9°C
Grade 20, 30, 25W-X: -18°C
. Grade 15W-X, 20W.X: -24°C 2014
Pour paint, max. Grade 10W-X: -30°C ISIR['201-/ ASTM D97
Grade 5\W-X: -33°C"
Grade 0W-X: -39°C ..
| Mass {%) As'per the specification of the additve used ISIR1 3281 71SIRE 9377 / ASTM
Elements D40%L
12 . rmg KOH/g AP{ CCto API CE: min, 3
Total Base Number (TBN)? ' AP] CF-4 te CH-4; min, 8 ISIR1 2772/ ASTM D4739
X : APl CH-4 and highet: min. 10
13 | Total Acid Number (TAN) mp KOH/g . To be reported ISIR] £8030/ASTM D974

8) For AP1 CK-1 and FA-4, viscosity grades are limited to those |.1'1 Table 6.

b} HITTS values for APl Cl-4,Cl-4, CK-4, and FA-4 are given In tlltl!‘ respecuve specification tables {Tobles 4, 5, 6).
¢) This test is mandatary for mult grade onis

d) [f the TBM value differs in the additive datasheet, that value shall be considered acceptable.
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Table 2 — Specific Properties for API CG-4 and API CF-4 Quality Levels

"No. Property Unit Acceptable Limits Test Method
1 Corrosion lest ot 121°C*
- Increasce in copper concentration in the ail, Max mg/kg 20
~Increase in lead conmntration in the oil, Max mefka 60 ASTM D5968 (CBT)
~1ncrease in.tin copcentration in the oil, Max lmszg To be reported
. Copper strip corosion (per ISIRI 336) - Grade 2

a} This test depends on the availabifity of aocredltefd labomloues cquipped and authorized by the National Stzmdards Autheriy.

Table 3 — Specific Properties for AP1 CH-4 Quality Level

‘No.

Property Unil Acccptable Limits Test Method
| Corrosion test at 135°C*;
~Increase ia copper concentration in the oil, Max mgkg ‘20 .
~ Increase in lead concentration in the oil, Max mg/kyg 120 ASTM D6594 (HT CBT)
— [ncrease in tin concentration in the ofl, Max mdf'kg To be reported
— Capper strip corrosion {per ISIRI 336) Grade 3
a) This 1¢51 depends on the ava:lamhty of accrcdiled laborateries cquipmd and authonzed by the National Standards Authority.
Table 4 — Specific Propertics for API CI-4 Quality Level
No. -Property ‘Unit ‘Accepiable Limits Test Methad
| Yiscosity at 150°C, high shear rate {HTHS), min. mPa-s 35 ASTM D4583 /
' ) D4741 / D543)
2 Corrosion test at 135°C* . -ASTM D65%4
- Inerease in copper concentration in the oil, Max mg/kg 20 {HT CBT)
- [ncrease in Jead coneentration in the oil, Max mg/ks 120
.= {ncrease in 1in concentration in the oil, Max mg/kp Ta be reported
— Copper sirip corrosion {per [SIR] 336) - Orade 3
3 | Elastomer compatibility®: ASTM D7216,
a, Polyacrylate Rubber (ACM): D47t, D2240, D412
— Volume change % +5,-3 5
~Hardness change Grade +8, -5 '
- Tensile strcngth ch:mge %% +18,-15,.
-- Chanpe in Elongation at break % +10, 35

<
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b. Hydrogenated Nitrile Rubber (HNBR): ,
~ Volume change % 45,3 £
- Hardncss change Grade “¥7,-5
-~ Tenstle st_.ltnglh change % +10, -TMC 1006
—Change in Elongation at break % +10, -TMC1006
¢. Silicone Rubber (VMQ):
- Volume change % FTMCLO0G, -3 |
.=~ Hardness change Grade 45, -TMC 1006 ‘
- Tensilc:strength chenge % +10, 45
~Change in Eiongauon at break | % +20,-30
d. Fluorocarbnn Rubber (FKIV):
- Volume change % +5, -2 .
~ Hardness change Grade +7,-5
- Tensile strength change % +10, -TMCI1006 j
; —Change in Elongation af break % +10, “TMC1006 ;
}1 a) This test depends on the availability of accredited laboratories equipped and authorized by the Nalional Standards Authority. - !
Table 5= Specific Properties for API CJ-4 Quality Leyel
*a .
i No. Property Upit’ Acceptable Limits Test Methed.
K 1 Sulfod ssh, Moss% | 10 TSR 1947 ASTM
. - . : ‘
2 ——— Vs o ISIRI 55777 AT
3 ot man, i s TSRS ASTY ,
i 4 | -viscosity at 150°C, high shear pate (HTHS), min. | mPa-s 3.5 | AT DI /DAL '
5 | Shear stability - Minimum viscasity afler 90 cycles | mm¥s ﬁﬁ;¥40 SAE ;‘;‘V'm ASTMD7I09.
- & | Corrosion test al 135°C=: _ ASTM D6594 :
- .| =Increase in copper conoentmlmn in the oil, Max s ) ?,0 (HT CBT) "
| = Increase in lead concentration in the 4il, Max ke 120 ‘ .
.. | ~Copper strin corrosion (per 1SIRI 336) . '3 . ; ;
. 7 |iElastomer compaubuluy' . 5 : ‘| ASTM D7216, D471
N | a. Polyacrylate R.nhber (ACM):E 1 D2240, D412 -
- Volume change Tl % T TR = +5,-3 = . — L
— Hardness change Grade .|. +8, -5 ~ T
. . 3
. i " I
- .. 1
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- Tensile strength change % +18,-15

-~ Change in Elongation al break % +10,-35

b. Hydrogenated Nitrile Robber (HNBR):

~ Yolume change % +5, 3

- Hordness change Grade +7, -5
—Tensile strength change Yo +10, -TMC1606
~Change in Elongation at break % +10, -TMC1006
e Silicane Rubber {YMQ): L

- Yolume change %. +TMC1006, 3
-— Hardness change Grade” +5, " TMC1006
= Tensile strength change % +10, -435

- Chnngc tn Elongation at break % +20, -30

:d. Fluorocarbon Rubber (FRM):

- Valame change % +3,-2
~Hardness change Grade: +7,45
—Tensile strength change % +10, - TMC1006
- Change in Elongation at break % +10, -TMC1006-

E. polymer (YAMAC G):

= Volume change % +TMC1006, -3
- Hardness change. Grade. +5, -TMC1006
= Tensile strenpth change Ve +10, TMCI006
~ Change in Elongstion at break % +10, -TMCi006

a) This test depends on the availability of accredited laboratories equtpped and authorized by the National Standards Authority:

Table 6 — Specific Properties for API CK-4 and API FA-4 Quality Levels

‘Acceptable Limits
No: Property Uait AP CRA' [ATTFA-4 Test Méthod
] xw-ao | s W-40 xW-3{ )
1 Sulfated ash, max. Mass % 1.0 ISIRI 194 / ASTM D874
2 L me! : "ISIR193777 ASTM
Phosphon:s, max. Mass % 0.12 D495)
3 | R e B 1SIRI 9377 / ASTM ;
Sulfur, max. Mauss % | 0.4 ) ) D4951 %
= ‘hr“u.... .
— 7 ﬁ*w,f../)
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Ve

Viscosity at 150°C, high shear rate (HTHS), min,

mbPa-s

ASTM D4683 / D4A741/

i, M—

2932 {pcr Anncx table A-1) Min 3.5 D5431

Sheat stability — Minimum viscosity alter 90 cycles: ams 9.3. 0‘;‘;4;0 x‘:‘;-dsio 93 ASTM D7109
Corrosion test at 135°C:

— In¢rease in copper concenltration In the ¢il, Max 20 ASTM D65%4 (HT
— Increase in lead concentration in the oll, Max mg/kg 120 CBT)

- Capper strip corrasion {per 1SIRI 336) 3
"Elastomer compatibility*; ' ASTM D7216, D471,
a. Pelyacrylate Rubber {ACM): D2240, D412
~Volume change % -+5,-3

~ Hardness change Orade +8, -5

- Tensile strength change % +18,-15

= Change in Elongation at hreak . % +10,+35

b. Hydrogenated Nitrile Rubber (HNBR):

- Volune change % +5,-3
-~ Hardness change Grade +7,-5
.~ Tensile strength chanpe % +10. -TMCID06

~Change in Elongation at break % +10, ~TMC1006

¢. Silicone Rubber (YMQ): o

— Volume change % +TMCI1006, -3 “

- Hardness change Grade +3, -TMC1006

— Tensile siength change % +10,-45

- Change in Elongation at break % +20, 30

d. Fluorvararbon Rubher {(FEKM): 's e -
— Volume change: % 5,2 (=0 e ‘}‘ ot
~Hardness change. Grade +7,-5 e
— Ténsile strength change % +19, -TMC1006 ( Crelsind)
- Change in Elongalion at break % +10, ~TMC1006 ax)fdf o o
E. polymer (YAMAC G):-

-Vaolume change % +TMC10086, 3

— Hardness change Grade +5, -TMC1006

— Tensile strength change % +10, TMC1006

—Change in Elengation-at break % +10, -TMC1006

a) Tiis 1est depends on the availability of accredited laboratories equipped and authorized by the National Siandards Authority,
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Annex A

The viscosity of engine lubricating oils shall comply with SAE J300:2045.
Table A-1: SAE Viscosily Grades for Engine Oils (SAE J300 20135)

SAE Viscosity | Apparent Viscosity at Low Temperature® {(mPa's) | Viscosity at 100°C at Low Shear Rate® { Viscosity 2t 150°C at high shear:
Grade (mm?/s)° rate (HTHS)*
(mPa-s) Min

-SAE Viscosity Related 6 engine start-up* | Related to oil ‘Minimum | Maximum High-Shear Viscosity at 150°C (e},
Grade {Maximum) pumpability? Minimon

oW - 6200 at -35°C 60000 at 40°C 5.8 - .

SW 6600 at 30°C 6000G at ~35°C 3.8 - -

LOW 7000 a1 -25°C 60000 at -30°C 4.1 - -

15W 7000 at -20°C 60000 at +25°C 5.6 - .

20W 9500 at -15°C 60000 at -20°C 3.6 “ -

25W 13000 a1 -10°C 60000 at=15°C 93 - -

3 - - 4.0 <6.1 1.7

12 - ~ 5.0 <7.1 2.0.

16 - - 6.1 <8.2 2.3, .

20 - - 6.9 <9.3 2.6

30 - 9.3 <i2.5. 2.9 '
40 - -12.5. <16.3 3.5 (grades OW-40, 5W-40, 10\W-40)
40 - 12.5 <16.3 3.7 (grades 15W-40, 20W-40, 25\WV-
: 40, and 40)

5S¢ - 16.3 <21.9 3.7

60 21.9 <26.1 3.7

* [SIRI 5512/ASTM D5193

P ISIR| 34VASTM D445

€ 1 mPas=] cP; 1 mm*/s=1cSt

¢ ASTM D4684 (MRY) /\ g '

° ASTM D4683, ASTM D4741 or ASTM DS5481 {HTHS)

[ & \
(Lt JM o ol
"!' Wiens! L bt
. oG L

JQLLL. 1 ,l..




Annex B

(Informative)
API classification
Table B-1: API Classification for Base Qils
Table B-1: AP.I Ciassification for Base Oils .
Group |. Viscosity index Saturates content (inass %) . Sulfur {mass %) Other -
[ >R0, <120 <90 and/or >0.03 -
}] >30, <120 =90 and o <0.03 .
{}] >120 =90 and <0.03 -
IV - - - - PAO"
Vv ) . . All other base otls not included in
' 7 Groups 1-IV
(@) Poly alpha glefins -
7
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Performance Tests (Engive Tests)

Annex C
(Informative)

Table C-1 — Performance {Engine) Tests for Various Quality Levels of Four-Cylinder Dicsel Engine Oils Based on API Classification

A walit
Engine Test ) ?;f;;‘y
. . e e - - . . ' .. . . .CK4
gggi"; ASTM D5566 ASTM D3048 “f&“fngl?:s?‘.s ASTMD7484 | ASTM D?7422 | ASTMD7156 | ASTM D 6750 ”‘f’cw;‘;i‘:g CF A j
(COAT) (RFWT) (VOLVO T13) 1SM) (Cummins 1B} | (Mack T12) (MackTI) | Catempillar IN | 250
ASTM D _ ASTMD ASTM D ASTM ASTMD Cl-4
i I S L I S I ol B B G B S
(EOAT) RFWT) HIEY {(Cummins 156) {Mack {Mack {catcrpillar {caterpillar
R ( | 15M) T12) Ti1) -IN) €1y
. o ASTM D ASTM D 6975 : ASTM D ASTMD ASTMD
As?;;? AS-IS?;'SE (S:{;;:;cc : [ enne ASBE?D [613871( (mfc”glar (caﬁliar o
M1l- EGR ; ac epi
(BOAD) | | AREW) TIIF) ) {Mack T8) TI0) IK) R}
ASTMD 6894 | ASTM D 5966 ASTMD, ASTM D 6838 ASTMD ASTMD ASTMD ASTMD CHA
(EOAT) (RFWT) o8 (Cummins ML1)_ 5367 6483 . E750 6681
' ' ASTMD ASTMD ASTMD ASTMD i
ASTM D 5566 5533 5967 . 6750 5119 Y
{RIFWT) i{Sequence (Mack (caterpillar {CRCL-
1IE) T8) IN) 38)
. FANE Al
{Lo) sty da 912l
'Li;qza'.'f;.,.u ‘
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Continuation of Table C-1 - Performance (Engine) Tests for Variovs Quality Levels of Foar-Cylinder Dicsel Engine Oils Based on API

Classification
Enpine Test- Quality level.
.ASTMRR: | ASTMRR: ASTM D ASTMD P
00Z: DOZ:. 6750 5¥19° -
1220 (Mack 1219 (Mack: {caterpiltar {CRCL-
TR T6) 1K) ' 38)
o e | ASTMRR: [ astMER: | asTMst ASTM D -
il DO2: DO2:: | 509 (Caterpiltar 5119
1220 {Mack. | 1219 {Mack 1G2) (CRCL-
™ T6) | 38)
_ ASTM STP ASTMD '"'cn
509 (Caterpillar- 5119
1G2) {CRCL-
. I8y
ASTM STP ASTM D cc
(LTD) '315H 5119
{Caserpillar (CRC L-
1H2) 38)
(Lt oiams he @318
| e
LB Cal))
a&:&"({ FUSY

W W P ———r—
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L1 Ll-lJ IJ Table 1 ~ General Properties of Gasoline Engine Qils
No. Property = Unit Acceptable: Limits* - ‘I‘esl Method .
1 Kinematic viscosity at 100°C, low shear- ‘mms As per SAL J300 (Annex A) ISIR] 340 f ASTM DA4S i
rale
2 Viscosity at 150°C, high shcar rate (HTHS) t mPa-s As per SAE J300 (Annex A) .| ASTM D4683 / D5481 / D474
3 Anparent low-temp viscosity (CCS)* mPa-s As per SAE J300 (Annex A) : [SIR] 5512 / ASTM D5253
4 Apparent low-temp wscos-ty (MRV) mPa-s As per SAE J300 {(Annex-A) -ASTM . D4684
5 Viscosity Index - Report "ISIRI 195/ ASTM D2270
6 Shear stability (Viscosity at }00°C after - Oil must remain within viscosity grade ISIR! 17764/ ISIRI 3780/ ASTM
test) D5800
7 Mass percent Grades 40, 50, §0; 5% ISTR] 37807 ASTM D5800
- (%) Grades 20, 30, 25W-X: 6%
Volattlity, max, Grade 20W-X: 10%
Other grades: 15%
3 : ] . °C. SAE grades 40, 50, 60 — 220 ISIR] 198 /f ASTM D92
' Flash point, min Orthers — 200
9 | Foaming test {foam tendency/stability), ‘mL '[SIRI 196 / ASTM D892
max,s
- Stage 1: at 24°C 0-~10
« Stage 2: a1 93.5°C 0-50
— Stage 3: at 24°C 6-10
10 *C Grade 40, 50, 60: -9°C. ISIR} 201 / ASTM D97
Grade 20, 30, 25W-X: ~18°C
s Grade 15W-X, 20W-X: -24
Pour point, max. Grade T0W-X-30°C “
Grade SW-X: -33°C
Grade OW-X: -39°C
1) Mass (%) As per the specification of the additive ISIR13281 /ISIRI 9377/ ASTM
Elements - - :
: . used D4951
12 i - b mg KOH/g AP1 8] & above: min 6 ISIRL 2772 / ASTM D4739
Lasel Bass Nwisr (TR | APISCto Sk ming, |
13 | Total Acid Number (TAN) me KOH/g Report ASIRE 13630/ ASTM D924
a) This test is mandatory for muiti grade oils. ' oo
d) If the TBN value differs in the additive datasheet, that value shal) be considered acccptﬂble.

T et v ot S p—— -

-

3
?
-

bR e Y

o] aita" s M e — 4 Y

- A ——

S o



Table 2 — Special Properties for API SH Quality Level

A=l

2

- -

Aoceptable Li:mts
: 3 hod
No, Property Unit AL 15WaD SAE SW 30 Test Metho
s SAE 10W-30 .
! Filterability* (EOFT test), max’ % fow reduction  { 50 | - "ASTM D6795
2 Homogeneity & Compatibility* - Must Pass: ASTM D§522-
3 . | Rust Prevention* (BRT), min - :100 | ASTM D6557 —
14 | Phosphorus Mss % .Min 0.06 ‘Max 0.12 ASTM D5185 7 ISIRE 9377 ' p
{4} Thls test depends on the avallablhty of aocrcd:ted Iabowtmes equped and authonmd by the National Standards Authority.. 1
R . . 1 , RANBA |
Table 3 ~ Special Properties for API ST.and API SL Quality Levels ‘ {'--‘lu-i-- 3ot i
S M & ‘--l--
No., Accepta'blc Limits .. - A -~ '} y I
APT SN i APISL - Y ! AU |
. SAE 0W-20: SAEOW-20 | wran IR EEEPICN &
Property Unit SAE 5W-20 SAE 5W-20 Test Nrethredh——r-— -
SAE 5W-3¢ | Other grades SAE 0W-30 Other grades
SAE 10W-30 SAE SW-30 :
: SAE 10W-30
(Stage TV) ‘ .. _ i
2 Filterability* (EQFET test), max -% flow reduction | 50 50° ASTM D6795
Filterability* (EOWTT. test), max ' i
0.6% water ; . Report S0 ,
1.0% water 2o sesiuecion Report 50 ASTM D6794
2.0% water Report 50
3.0% water Repart 30
3 Oxidation": .
TEOST 33 Test, max mg 60 - AT Do '
TEOST MHT-4 TEST, max - 45 .
4 | Homogeneity & Compathhty' - Pass . Pass ASTM D§922 :
5 | Gelation index®, max - 12 - 12 | ASTM D5133 ‘
é RustPrwenuon‘(BR'I),mm D w J- = - = .100- | === T 10077 T TASTM D6557 '
7| Phosphorus Mass % 0.06-0,] Min 0.06 0.06-0.1 Minogs | [SIRIPZTVASTM
a) This test depends on the avai ilability of accredited laboratories equipped and authorized by the Natuona! Standards Authority,
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‘Table 4 — Spceial Properties for API SM Quality: Level

No. Acceptable Limits
SAE 0W-20 Other grades
Property Unit gi% gg:%g Test Method
SAE 5W-30
. -SAE 10W.30
5 F@(mminl%f ";”est at 150°C; 1 min, max . T (00-0 ISIRI937R
tage - =

2 | Filterability* (EOFT test); max %% flow reduction 50 ASTM D6795

Filterability* (EOWTT test), max '

0.6% water : 50

1.0% watcr % i vednction 50 ASTM D6794

2.0% water 50

3.0% water 30 N TR
3 Oxidation®: : 4 A

TEOQST MHT Test, max Mg, 3 3. ASTM D097
4 Homogeneity & Compalibility® - Pass ASTM 06923
5 Gelation Index?, max - 12 . ASTM D5135
6 Rust Frevention® (BRT), min - 100 AS'];I;IT?ﬁSS;M
: . ISIRI
7 Phosphorus Mass % 0.06-0.08: Min 0.06 D5185

“a) This test depends on the availability of accredited laborataries equipped and authorized by the National Standards Anthoritﬁ.r.
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Tuble 5 — Special Properties for API SN Quulity Level

No. Acceptable Limits
SAE OW-16
SAE SW-16
: -SAE DW-20
Property Unit SAE SW-20 Otlzjer API SN (RCY Test Method
SAE 0W-30 .Braces
SAE 5W-30
SAE 10W-30
] Foaming Test at 156°C, | min, max. .
(Stage TV) mL 100~0 §SIRI 9378
2 | Filterability* (EOFT test), max % flow reduction 50 ASTM D6795
Fillerability (EOWTT test), max
) 0,6% water ° . 30
. 1.0% water e 50 ASTM D674
) 2.0% water 50
‘ 3.0% water: 50 S
3 Oxidationt: . SAE OW-2C | Other grades
1 idation®: . . gra
i TEOST 33C Test, max mg. - 30 gm ggggg
TEQST MHT Test, max 35 45 35 35
(I 4 |"Homopgcneity & Compatibility” - .Pass ASTM D6922
f 5 | Gelation Index*; max - 12 .. - | 12 ASTM D5133
g 6 | Rust Prevention® (BRT). min’ - L 100 _ASTM D6557
7 Sulfur, max: ) -
Grades: OW-16, 0W-20, 0W-30, SW-
16, 5W-20, 5W-30 0.5 - 0.5
Mass % [SIR19377/ ISIR!
- ~ 8402
. 10W-30} grades 0.6 - 0.6
-Other grades - - 0.6
§ | Phosphorus Mass % 0.06-0.08 | Min0.06 0.06-0.08 SIRI S3THASTM
) 9 Elastomer compatibility®: - ASTM D7216
. a. Polyacrylate Rubber {ACM-1): -
~ Volume chaage % 9,5 ASTM DAZi
. — Hardness change Grade 19,10 (&, ASTM D2240
—Tensile strensth change % 40, 40 {4} ASTM D412
- ' -- AT |
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¢. Silicone Rubber (YMQ-1):

— Volume change. % 40,-5 ASTM D47)
.~ Hardness change Grade. 14, -30 ASTM D2240.
— Tensile sirength change % 5,-50 ASTM D412
d. Fluorocarbon Rubber (FKM): _
- VYolume change % 3,-2 ASTM D471
- Hardness change Grade 6, -6 -‘ASTM D2244
— Tensile strength change Yo 10, -65 ASTM D412
E. AEM.1: ASTM D471
- Volume change % 30,-5 ASTM D2240
- Hardness change CGrade 10,20 ASTM D412
—Tensile strength change %a 3G, 30
a) Resource conserving ' '
a) This test depends on the avaiiahility of accredited laboratories equipped and autherized by the National Standards Authority.
)
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Annex A

"The viscosity of engine lubricating oils shall comply with SAE J300:2015.
Table A-1: SAE Viscosity Grades for Engine Oils {SAE J300 2015)

" SAE Apparent Viscosity at Low Temperature® Viscosity at 100°C at Low Shear Viscosity at 150°C at high shear
Viscosity (mPa-s) Rate® (mm?fs)* rate (HTHS)®
Grade {(mPa's) Min:
SAE Related to engine start-np* | Related to oil Minimum | Maximom 'High-Shear Viscosity at 150°C (e},
Viscosity | (Maximum) pumpability® Minimum
Grade . .
0w - 6200at-35°C.” " " |'60000 at -40°C 13.8 - -
SW 6600 at -30°C 60000 at~15°C 3.8 - -.
10W 7000 at -25°C ' 60000 at -30°C 4.1 - -
15W 7000 at -20°C 60000 at -25°C 5.6 - -
20W 9500 at -15°C 60000 st -20°C 5.6 - -
1 25W 13000 at~10°C 60000 at -15°C 9.3 - -
8 - - 4.0 <6.1 1.7
12 - - 5.0 <7.1 2.0
16 - - 6.1 <8.2 2.3
20. 0 ) - 6.9 <0.3 2.6
-30 - 0.3 <]2.5 2.9
49 - 125 <16.3 3.5 {grades QW-40, 5W-40, 10W-
46)
40 - 12.5. <16.3 3.7 (grades 15W-40, 20W-40,
25W-40, and 40)
50 - 6.3 | <219 3.7
60 - 21.9 <26.1 . 3.7
* iSIR] $5)2fASTM D5293
¥ 1SIRI 340/ASTM D445
€1 mPa.s=l cP; 1 mm¥s=1¢cSt
¢ ASTM D4684 {(MRV)
t ASTM D4633, ASTM D4741 or ASTM D5481 (HTHS)

[&\ |
(1) J._L‘.:.adaa,t:? :
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Table B-1: API Classification for Basc Oils

Aunnex B

(Informative)
API classification

Group | Viscosity index Saturates content {mass %) Sulfur (mass %) -Other
| - >80, <120 <90 and/or >0.03 |-
|| 280, <120 >00- and <003 |+
"I =120 290 . and <003 |-
IV - - - - | PAO?
v All other base cils not included in
) ‘ . -1 Groups 11V
(a) Poly alpha olefins
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Annex C
(Informative)

Performance Tests (Engine Tests)

The performance (engine) tests related to various quality levels of diesel engine oils based on API classification are as follows:

Table C-1 - Performance (Engine) Tests for Various Quality Levels of Four-Cylinder Gasoline Engine Qils Based on API

Classification
Epgine test lQu:llity leuﬁ
ASTM D 6702 ASTM D 6593 ASTM D 7589 ASTM D 6291 ASTM D 7320
(Sequence VI (Sequence VG) {Sequence VID) (Scquence IVA) (Sequence 11G) SN
ASTM D &709 ASTM D 6593 ASTM D 6391 ASTM D 7320 M f
{chuen:c V1) ‘{Sequence VG'} {Sequence IVA) (Sequence 111 GA) {Sequence I11G)
ASTM D 6709 ASTM D 6593 'ASTM D 6891 ASTM D 6984 - :
(Sequence VIII} {Scquence VQ) (Sequence LVAY (Sequence IF)
‘ @\ ASTM D 53202 ASTM D 5533 ASTM D 5844 ASTM D 5119 sf
i a ‘ {Scqucnce VE) (Scquence 1IE) (Sequence 11D) {CRC 1.-38)
) :E?’h‘. 15t ASTM D 5302 ASTM D 5533 ASTM D 5844 ASTM D 5119 ey
: Pt (Sequence VE) (Scquence 111} {Sequence 1D} {CRC L-38) :
€4 7,5) ASTM STP 504A ASTM D 5302 ASTM D 5533 ASTM D 5844 ASTM D 5119 G
A (Caterpillar 1H2) (Sequence YE) (Seguence 11IE) {Sequence D) (CRC L-38)
i ASTM STP3ISH. | ASTM STP315H ASTM D 5844 ASTM D 5119 oF
. {Sequence VD) {Sequence 111ID) {Sequence 11D) {CRCL-38) -
ASTM STP 3|5F ASTM STP 315F ASTM STP 315D - - .
(Sequence V{ (Sequence 1N {Sequence I[B) ASTM D 5819 (CRC L-38) SE
. PTM 346 ASTM STP315C ASTM STP.315C ASTM STP 315D ASTM STP 315D a
(Caterpillar 1H) (Sequence. YB( {Scquencs TV( {Sequence HIB{ (Sequence 113) ASTMD 5119(CRCL-38) >D
— ASTM STP 3158 ASTM STP 315C ASTM STP315B ASTM STP 315B . ' ' .
(Coterpillar L-1) {sequence ¥) (Sequence 1V) (Sequence 112A) {Sequence [1A) ASTM D 5119 (CRC L-38)- e i
h) The Sequence Vi engine series is used for testing the RC {Resource Conserving) property. |
3. - ,
P “‘
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TABLE 1 Detailed Requirements for Liquefied Petroleum Gases (LPG)

R — . . . . L
: Specifications . _— ProductType - , -T.es_t‘ _metl?ﬂ‘.l.s: | ,
¢ 99“.“’.3".!“?! a |7 Commercial ™|~ Commercial; | Speeial-Duty |~ ASTM Test Metllo;fsfis:éél- [ -
. S ——— ‘Propane * .| _.  Butang PB Mixturcs :|... Propaned | Seetion 3)
Vapor pressure at 37. " st : el - TR T p— .
v a;:; P (100 °F). kPa (psig) | 1835208y 483070) - c 1435 (208) D1267”0r D259 or
—_— = —i . . D697
Heavier hydrocarbon contaminants:” ‘ 5 g = -
Butarie and heavier#% by volume, max i - J. . .7 23 + DZIpy e A P
Pentane and heavier,” % by volume, max YR 70 R TS r
Propylene content, % by volume, max ' : E 50 - D; I63' ——tt i
Residual maner 1 A - .
Oug of the following requirements sha!l be mét:
. X . . 0.05- 0.G5 0.05 0.05 D258
. () Residae on evaporation of 100 mL, mL, max, T
and
Oil stain observation Pass’ Pass? Pas<¥ Pass”? DALsE!
or | ] i , ,
: 350 350 ( s _
_ {2) Residue by gas chromnatography, mg/kg, max: ? 1 350 30 7756
"Density at 15 °C or relative density at : ;
115.6 °CA5.6 °C {60 °F/06 °F) S 4 J D637 or D2598
Corrosion, copper, strip, max No. | No1 NB.'-l' Bt —r . ,
' Sulfur, mg/kg (ppm by mass), max 185¢ 140" ( 4'0,_ ' — 123, ' 06'6.6'7' —
Hydrogen sulfide pass pass pass — .
. Moisture content pass - bass e
__Freewatercontent” * " None™ Nong” ——
Equivalent to Propane HD-5 of GPA Standard 2140. e - e
Note that the toal pressure of a batch of LPG can be higher than the vapor pressure determined by, Practice D598 if thére aré anv inest v
carbon dioxide) present in the LPG. Test Method D2598 is a caleulation method of the vapar presysure of all hydm;b;::izfni}%mn?:a
cthod D2 l§3, but this gas chromatographic metho@ does not detect the presence of inent gases, il present, in a batch of LPG.
The permissible vapor pressutes of products classified as PB mixtures shali not exceed 208 psig (1435-kPa) and additionally shall not.excde
lculated i psig from the folléwing relationship betsween the observed vapor pressuee at 100°F (378 °C) and the observed rclative density ot cither 60 °F
-{ ) ' i r - — -
.....'.................J-Ln;k.'.' : '
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vaper pressure, psig, mas ' -
= 1167 — 1880 (relative densit

y et 60°F f60°F)
= 1167 ~ 1880 (relative density at 15.6°C/15.6°C)
A specific mixture shall be designated by the vapor pressure at (00 °F i

: . ) pounds per squarc inch pauge. To comply with the designation, the VANOX pressiire af the
‘mixture shall be within +0 psi to ~10 psi 6f the vapor pressure specified., ™ _ ) _. ;

D) In case of dispute about the vapor pressure of a product, the.valae actually determiped by Test Method D1267 shali prevail over the valye caleulated by Practice
‘D598 or measuwred by Test Method D6897,

E) See X1.2.2.5. ' .

F)“Butane and heavier” Includes all hydrocarbons (including olefins)

with 4 or more carbon atoms.
G) “Pentanc and heavier™ includes all hydrocarbons (including olefin

$) with 5 or more carbon atoins, oA

H) An acceplable praduct shall not yield a persistent oit ring when 0.3 mL of solvent residue mixmre is added to a filter paper, in 0.1 L, increments and -

in daylight atter 2 min a5 described in Test Methed D2158, ,

" I) Incase of dispute, Test Mcthod D2158 shall be the rel’ergc test methad ' - o
J) Although not a specific requirement, the density or relative density can be needed for other purposes and should be reparted. Additional iy, the relatlve clensity

of PB mixture is needed to establish the permissible maxImum.vapor pressuré (see Footnote By

" K) This method may not accurately ducgminc;thc presence of reactive materiats (for example, H,

‘inliibitors or otfier chemicals which diminish the reaction with the copper strip,
L) The total sulfur limits in these specifications o inclirde sulfir co

M) The presence or absence of water may be determined by

5. 8% in liquefied petroleum gas ifthe product Contains corrosion.
mpounds used for stenchisg purposes.

visual inspection of the samples on which the densj ty or relative density is determined.
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The proportions of propane and butane during different seasons of the year shall be as follows:

Hydrotarbans bpnng - SWmmer Autumb —winter
Propane 30% 70%
Butang 70% 30% .

Note: The latest changes in the proportions of propane and butane during different seasons of the year are as follaws:

Hydrocarbons Spring — summer Autumn —winter.
Propane 4030 G0-70
Butang 60-70 30-40

+ Winter gas usage period: From ]10th Aqrab (November 1) to 10th Hamal (March 30)
« Summer gas usage period: From 11th Hamal (March 31) to 9th Aqrab (Octeber 31)

‘seasons; the Tollowing schedule is proposed for the use of imported fuel gases during winter and summer:

‘Considering the data reccived from the esteemed Meteorological Dcpartment and the, varmtmns in temperature across different rmonths and
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