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Pazzen 1 - AHaTMTHYEeCKHE HCCEN0BaRYA
Section 1 - Analytical Studies
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Ob6bexT ucnbiTanus

Ne n/n (u3Mepenus, aHanu3a) Ornpenensiemas xapakTepucTHKa (NOK23aTeNb) Juanazon O6o3nauenue HJl Ha METOAMKY MCTBITAHMH (M3MEPEHHUA, AHANK3A).
Test object (measurement, Defined characteristic (indicator) Range of determination Designation of ND on the test (measurement, analysis) methodology.
analysis)
1 2 3 4 5
1 ITopons! ropHsie OTKpBITast TOPUCTOCT N0 rasy (0,6 - 40) % KOCT CT 1001 - 2020 ITopons! ropHsle. MeTonuka u3MepeHHH GHIbTpaLMORHO-eMKOCTHBIX CBOCTE FOPHBIX [IOPOZ TPH Pa3IHUYHBIX
Rocks Open gas porosity (0,6 - 40) % s(dexTrHbIX nasnennsx. Kopnoparususii cTanaapr. Paspaboran AHOO BO "Ckonrex" Ca-Bo 06 aTTecTauuu Ne
08-47/449.01.00143-2013.2020
COST ST 1001 - 2020 Rocks. Methods for measuring filtration-volume properties of rocks at different effective pressures. Corporate
standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/449.01.00143-2013.2020
2 ITopons ropHsle OTKpBITast HOPUCTOCTD N0 KUAKOCTH (0,01 -45) % I'OCT 26450.1-85
Rocks Open fluid porosity (0,01 - 45) % GOST 26450.1-85
3 TToponst ropHbie ObBeMHas MII0THOCTD (1-3,5) r/em? T'OCT 26450.1-85
Rocks Volumetric density (1-3,5) glee GOST 26450.1-85
3 ITopons! ropHsie Kaxymascs MUHepanoruyeckas nioTHoCTh (1-3,5) r/em?® I'OCT 26450.1-85
Rocks Apperent mineralogical density (1-3,5)glcc GOST 26450.1-85
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ITopoxs! ropHsle
Rocks

OTKpbITas IOPUCTOCTH MeTonoM SIMP
Open porosity by NMR method

(0,03-45) %
(0,03 -45) %

KOCT CT 1006 - 2020 ITopoas! ropreie. MeToauka H3MepPeH i OTKPITOH MOPUCTOCTH U HACBIILEHHOCTH METOI0M SAEPHO-
MarHMTHOTO Pe30HaHCa B HCKYCCTBEHHOM MarHuTHoM none. KoprnopatusHsiii cranaapt. Paspa6oran AHOO BO "Ckontex" CB-Bo 00
artectauun Ne 08—47/4.01.00143-2013.2020

COST ST 1006 - 2020 Rocks. Methods of measurement of open porosity and saturation by nuclear magnetic resonance in an artificial
magnetic field. Corporate standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/4.01.00143-2013.2020

ITopozas! ropusle
Rocks

['a30MpOHHLIAEMOCTh
Gas permeability

(0,1-5-10°-10 mxo®
(0,1 -5-10%-10 pum?

KOCT CT 1001 - 2020 ITopoasl ropHsie. MeToAHKa H3MEPEeHHii (UIbTPALHOHHO-eMKOCTHBIX CBOMCTB FOPHBIX MOPOJ IIPH Pa3iHuHbIX
3¢ dexTuBHBIX naBaenuax. KopnoparusHeiii ctanaapt. Pazpadoran AHOO BO "Crontex" CB-Bo 06 artectauuu Ne
08-47/449.01.00143-2013.2020 :

COST ST 1001 - 2020 Rocks. Methods for measuring filtration-volume properties of rocks at different effective pressures. Corporate
standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/449.01.00143-2013.2020

ITopozs! ropHeie
Rocks

O0wmas ra3onpoHMULAEMOCTD
Total gas permeability

(1077 - 10%)-107° mxm?
0,1-5-10°-107 um?

KOCT CT 1002 - 2020 ITopoas! ropHsie. MeToauka U3MepeHnii 001l ra30MpoHHLAaeMOCTH ClIAHLEBBIX 10poA. KoprnopaThsHblit
cranzapt. Paspaboran AHOO BO "Ckonrex" Cs-Bo 00 artectarmu Ne 08—47/450.01.00143-2013.2020

COST ST 1002 - 2020 Rocks. Methods of measuring the total gas permeability of shale rocks. Corporate standard. Developed by
ANPO HE "Skoltech" Attestation certificate No. 08-47/450.01.00143-2013.2020

TToponas! ropHeie
Rocks

MatpuuHas ra3onpoHHLAEMOCTh
Matrix gas permeability

(1072-107%)- 107 Mxm?
(1072-107)-107 pum?

KOCT CT 1003 - 2020 ITopoas! ropssie. MeToauka n3MepeHHii MaTpHUHON ra30MPOHHLAEMOCTH CIIaHLEBbIX 0poA. KopnopatusHlii
cranjapt. Pazpadoran AHOO BO "Cxkontex" CB-Bo 06 artectauun Ne 08—47/451.01.00143-2013.2020

COST ST 1003 - 2020 Rocks. Methods of measuring the matrix gas permeability of shale rocks. Corporate standard. Developed by
ANPO HE "Skoltech" Attestation certificate No. 08-47/451.01.00143-2013.2020

[Topos! ropHele
Rocks

HachlleHHOCTh CMaYHBAIOIIMM (DIIOMIOM
Saturation with wetting fluid

(0,03-99,7) %
(0,03-99,7) %

KOCT CT 1004 - 2020 ITopos! ropssie. MeToauka H3MepeHHil HACBIEHHOCTH B IKCIIEPUMEHTAX C MOJENUPOBAHHEM KAIMILIAPHBIX
JlaBJIEHMH METOIOM NONyNpoHuLaeMoit Memopansl. KoprnopatusHelit ctanaapt. Paspadoran AHOO BO "Ckonrex" Cs-Bo 06
artecraunn Ne 08—47/452.01.00143-2013.2020

COST ST 1004 - 2020 Rocks. Method of saturation measurements in experiments with capillary pressure modeling by semipermeable
membrane method. Corporate standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/452.01.00143-2013.2020

[Topozel ropHbIe
Rocks

HacpleHHOCTh cMauHBaOIKUM (rronaom
Saturation with wetting fluid

(0.03-99.7) %
(0,03-99.7) %

KOCT CT 1005 - 2020 ITopoas! ropssle. MeToanka H3MepeHHit HACBIEHHOCTH B IKCIIEPUMEHTAX C MOJETHPOBAHUEM KAMILIAPHBIX
NaseHuit MeTonoM LeHTpudyrupoanus. KopnopatusHsiii cranaapt. Paspadoran AHOO BO "Ckonrex" Ce-Bo 06 artectaumn Ne
08-47/453.01.00143-2013.2020

COST ST 1005 - 2020 Rocks. Method of saturation measurements in experiments with simulation of capillary pressures by
centrifugation. Corporate standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/453.01.00143-2013.2020

[Topos! ropHble
Rocks

HachIleHHOCT BOJOpOAcCOoAepKaLMM (IoHIoM
Saturation with hydrogen-containing fluid

(0,03-99.7) %
(0,03-99,7) %

Odbem BOZOPOAcoAepKaLIero (uronaa
Volume of hydrogen-containing fluid

(0,002 - 20) cm?
(0,002 - 20) cc

KOCT CT 1006 - 2020 ITopozs! roprple. MeToanKa H3MEPEHHIT OTKPBITOM MOPHUCTOCTH M HACBHILIEHHOCTH METOIOM SIEPHO-
MarHMTHOTO PE€30HaHCa B HCKYCCTBEHHOM MarHMTHOM mnone. KopnoparusHslii ctangapt. Paspadoran AHOO BO "Ckontex" Cs-Bo 06
atrectaunu Ne 08—47/456.01.00143-2013.2020

COST ST 1006 - 2020 Rocks. Methods of measurement of open porosity and saturation by nuclear magnetic resonance in an artificial
magnetic field. Corporate standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/454.01.00143-2013.2020
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TTopons! ropHele
Rocks

Y nenpHOe NeKTPHUECKOe COMPOTHBICHHE
Electrical resistivity

(3:10™-10°) Om'™M
(3-107- 10°) Ohm'm

KOCT CT 1007 - 2020 ITopoasi ropHeie. MeToyKa H3MepeHHi apaMeTpoB CONPOTHBIIEHUS EPEMEHHOMY 3NEKTPHUECKOMY TOKY.
KopnopaTusneiit crannapt. Paspadoran AHOO BO "Ckontex" Cs-Bo 06 arTectauun Ne 08—47/455.01.00143-2013.2020

COST ST 1007 - 2020 Rocks. Methods of measurement of alternating current resistance parameters. Corporate standard. Developed by
ANPO HE "Skoltech"Attestation certificate No. 08-47/455.01.00143-2013.2020

14 TTopoxs! ropHsie Monyns ynpyroctu (Mozyns KOHra), (1-200)ITIa T'OCT 28985-91
Rocks Modulus of elasticity (Young's modulus) (1 -200) GPa GOST 28985-91
15 ITopozs! ropHbIe Mogzyns nedopmanuu (1-200) I'TIa I'OCT 28985-91
Rocks Deformation modulus (1-200) GPa GOST 28985-91
16 TTopoas! ropHsie Koadduuuent [Tyaccona, 0,01-0,40 TI'OCT 28985-91
Rocks Poisson's ratio. 0.01-0.40 GOST 28985-91
17 TTopoxs! ropusie Koadpuunent nonepeunoit aeopmanyn 0,01-0,40 I'OCT 28985-91
Rocks Transverse strain coefficient 0,01-0,40 GOST 28985-91
18 TToponsl ropHsie Koad¢uuuneHt BoiTecHeHHA onna (0,5-99,5) % KOCT CT 1009 - 2020 TTopoas! ropsie. MeTouka H3MepeHHii Ko3( pULHEHTOB BBITECHEHHS B JKCTIEPHMEHTAX C MOAETHPOBAHHEM
Rocks Fluid displacement coefficient (0,5-99.,5) % BBITECHEHHA ()IIIOMIOB B MIACTOBBIX YCI0BHAX. KopnopatusHslii cranaapt. Paspadotan AHOO BO "Ckontex" CB-BO 06 aTTecTauuu
Ne 08-47/456.01.00143-2013.2020
COST ST 1009 - 2020 Rocks. Methods for measuring the displacement coefficients in experiments with simulation of fluid
displacement in reservoir conditions Attestation certificate No. 08-47/456.01.00143-2013.2020
19 TTopoas! ropusie OtHocuTenpHas (pa30Bas NPOHHLIAEMOCTh 0,5-99,5)% KOCT CT 1008 - 2020 TTopos! ropHbie. MeTouka H3MepeHHii OTHOCHTENbHBIX ()a30BBIX NPOHULIAEMOCTEH 1A He)TH, ra3a H BOIbI
Rocks Relative phase permeability (0,5-99,5)% [IpU UX COBMECTHOH CTauuoHapHo# ¢unbTpauun. KopnoparusHsiit cranaapt. Paspadotan AHOO BO "Cxontex"
COST ST 1008 - 2020 Rocks. Method of measuring relative phase permeabilities for oil, gas and water during their joint stationary
filtration
20 Hedts ITnoTtHOCTH NpH Temmneparypax (0 - 95) °C (0,65 - 2,0) r/em® PykoBoacTBo mo skcrutyatauuu riotHomepa Mettler Toledo D4 Exellence
Oil Density at temperatures (0 - 95) °C (0,65 -2,0) g/cm?® Mettler Toledo D4 Exellence density meter manual
21 Hedrs JlMHaMuuecKas BA3KOCTb [PH TEMIIEpaTypax (1-10™-3-10") m[Ta-c  |PyKkoBOACTBO MO 3KCILTyaTayu peomeTpa Anton-Paar MCR302
QOil (munyc 20 - 300) °C (1-10™-3-10") mPa's  |Anton-Paar MCR302 Rheometer Operation Manual
Dynamic viscosity at temperatures (minus 20 -
300) °C
22 Tlopoap! ropHele VY nenbHas MOBEPXHOCTh (0,001 - 4000) M¥T PykoBoacTBO 1o 3kcrutyaTanuu aHanmusaropa ASAP 2020

Rocks

Specific surface

(0.001 - 4000) m?/g

JlnameTp nop
Pore diameter

(2 - 100) um
(2 - 100) nm

Y nenbHblil 00BEM NOP
Pore diameter

(0,0002 - 2) c™*/T
(0.0002 - 2) cc/g

ASAP 2020 Operator's Manual
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23 ITopoxs! ropHsie CozeprxaHue cOpOMPOBAHHBIX JIETKHX (0,5-20) mr/t KOCT CT 1012 - 2021 ITopoxsl ropHsie. MeToMKa H3MepeHHii MHPOIHTHYECKHX TapaMeTpoB Nopoa Ha aHanuzatope HAWK RW.
Rocks YIJI€BOJOPOI0B (0.5-20) mg/g KopnopatugHslii cranaapt. Paspadoran AHOO BO "Ckonrex”
Content of sorbed light hydrocarbons COST ST 1012 - 2021 Rocks. Methods of measuring pyrolytic parameters of rocks on the HAWK RW analyzer. Corporate standard.
CyMMapHsIi BBIXOJ IPOYKTOB KPEKHUHTA (0,09 - 200) mMr/r Developed by ANPO HE "Skoltech"
KeporeHa (0.09 - 200) mg/g
Total yield of kerogen cracking products
CymmapHhsii Beixog CO U3 OpraHi4eckoro (2 -500) mr/T
yraepoja (2-500) mg/g
Total CO yield from organic carbon
TemmnepaTypa MakCHMaIbHOTO BeIxoaa YB npu (350 - 650) °C
KPeKHHIe KeporeHa (350 - 650) °C
Temperature of maximum HC yield in kerogen
cracking
MaccoBas 1018 OpraHM4ecKoro yriepoja (0,1-90)%
Mass fraction of organic carbon (0,1-90)%
MaccoBas 1014 MUHEPABHOTO YTIiIepoa 0,1-13)%
Mass fraction of mineral carbon 0,1-13)%
24 Bensutbl Maccosas fnons OeHzona 0,1-4)% ASTM D 5769-20
ABTOMOOMIIbHBIE Mass fraction of benzene 0,1-4)%
Automobile gasoline Maccosas nons Tonyona (1-13)%
Mass fraction of toluene (1-13)%
MaccoBas 10N apOMaTHIECKHX YITIEBOIOPOIOB (10-42) %
Mass fraction of aromatic hydrocarbons (10-42) %
25 Butymsl HeTaHBIE MaccoBas 10ns cMoi (0,1-40)% KOCT CT 1013 - 2021 Butymsr HedTaubie. Hedrn. MeToauka onpeaeneHns MacCOBOTO COAEpKaHHUs CMOJI, acabTeHOB,
Oil bitumen Mass fraction of resins (0,1-40)% HACBIEHHBIX M apOMATHYECKHX yI1eBoAopoaoB. KoprnoparusHelii cTanaapt. Pazpadoran AHOO BO "Ckonrtex"
MaccoBas 10715 acanbTeHOB 0,1-30)% COST ST 1013 - 2021 Oil Bitumen. Petroleum oils. Method for determining the mass content of resins, asphaltenes, saturated and
Mass fraction of asphaltenes (0,1-30)% aromatic hydrocarbons. Corporate standard. Developed by ANPO HE "Skoltech"
MaccoBas 10715 HACBIILEHHBIX YTIEBOAOPOIOB (0,1-60) %
Mass fraction of saturated hydrocarbons (0,1-60)%
MaccoBas 10111 apOMaTHYECKUX YIIeBO0OPOI0B 0,1-75)%
Mass fraction of aromatic hydrocarbons 0,1-75)%
26 Heds Macca yriaeposa B HaBecke (0,02 -175) Mr PykoBOJCTBO MO 3KCIUTyaTaLMK 3eMeHTHOro aHann3aropa LECO CHN628/S
Oil Mass of carbon in the sample (0.02-175) mg LECO CHNG628/S Elemental Analyzer Operation Manual

TTopozs! ropHsie
Rocks

Macca Bonopo/ia B HaBecKe
Mass of hydrogen in the suspension

(0,04 - 50) Mr
(0.04 - 50) mg

Macca a30Ta B HaBecke
Mass of nitrogen in the sample

(0,01 -12) mr
(0.01-12) mg

Macca cepbl B HaBeCKe
Mass of sulfur in the sample

(0,01 -20) Mr
(0.01-20) mg
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29 I"a3 npuponHsIii MonspHas nons 2-mMeTunaoyTaHa (0,1-0,5)% I'OCT 31371.6-2008 (MCO 6974-6:2002)
Natural gas Molar fraction of 2-methylbutane (0,1-0,5) % GOST 31371.6-2008 (ISO 6974-6:2002)

MonspHas 10as 2-MeTHINEeHTaHa (0,1-0,5)%
Molar fraction of 2-methylpentane (0,1-0,5)%
MonspHas 1074 a3ota (0,1 -40) %
Molar fraction of nitrogen (0,1 -40)%
MonspHas 10714 BOAOpOaa (0,1-0,5)%
Molar fraction of hvdrogen (0.1-05)%
MonspHas 10714 reaus (0,1-0,5)%
Helium molar fraction (0,1-0,5)%
MonspHas qons AHOKCHIA YTiepoJa 0,1-10) %
Molar fraction of carbon dioxide (0,1-10)%
MonspHas gons u3o0yTaHa 0,1-1)%
Molar fraction of isobutane 0,1-1)%
MonspHas qons Kucinopoaa 0,1-5)%
Molar fraction of oxygen 0,1-5)%
MonspHas D018 MeTaHa 40-97)%
Mole fraction of methane (40-97)%
MonspHas 1013 H-OyTaHa 0,1-1)%
Molar fraction of n-butane 0,1-1)%
MonsipHas nons H-rekcaHa 0,1-0,5)%
Molar fraction of n-hexane 0,1-0,5)%
MonsipHas 01 H-NEeHTaHa (0,1-0,5)%
Molar fraction of n-pentane (0,1-0,5)%
MonspHas 1011 OKCHAA YriepoJa 0,1-1)%
Molar fraction of carbon monoxide 0,1-1)%
MonspHas xons nponaxHa 0,1-5)%
Molar fraction of propane (0,1 -5)%
MonspHas xons nponesa (0,1-0,5)%
Molar fraction of propene (0,1-0,5)%
MonsipHas xons 3TaHa (0,1-0,5)%
Molar fraction of ethane (0,1-0,5)%
MonspHas 10715 3THIeHa 0,1-0,5)%
Molar fraction of ethylene (0,1-0,5) %

28 HedTenpoxykTsl u DpakUMOHHBIH COCTaB: T'OCT P 56720-2015 (Metox A)
KOHJIEHCaT ra3oBblit Fractional composition: GOST R 56720-2015 (Method A)
CTaGHIbHBIH Beixon ¢pakumii (0,1 -98) % 0d
Petroleum products and |Fractional yield (0.1 -98) % vol.
gas condensate stable  [Teymeparypa npn 3ananHol MaccoBoit fore (36-522)°C

OTroHa (36-522)°C
Temperature at a given mass fraction of
distillation

29 Boambie pacTBOpsI Boznopoansiii nokasarens pH (1-13) PyKoBOJACTBO N0 3KCIUTyaTalMy aHanu3aTopa xuakocti SevenCompact S213

Water solutions Hydrogen index pH (1-13) SevenCompact S213 Liquid Analyzer Operation Manual
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BoaHsie pacTBOpbI
Water solutions

VY nensHas 3neKTpHyecKas MPOBOAUMOCTh
Specific electrical conductivity

(1074-30) Cm/™m
(10*-30) Sm/m

PyKoBOZCTBO MO IKCIUTyaTallK aHanu3aTopa skuakoctu SevenCompact S213
SevenCompact S213 Liquid Analyzer Operation Manual

Koneu paszena 1
End of section 1

Paszen 2 - [IpoGomnoaroroska
Section 2 - Sample preparation

OOBEKT AeATeNPHOCTH Bun neatenpHOCTH Ofo3HaueHHe JOKyMEHTA Ha METOMKY, OTIMCHIBAIOIIYIO MOPAJOK PAGOTHI
e Activity object Type of activity Designation of the document on the methodology describing the procedure
1 2 3 4

31 TTopozs! ropHbie HsrotoBneHue 00pa3Los TOCT 26450.0-85
Rocks Sampling GOST 26450.0-85
32 [Topozs ropHeie Hsrotosnenue 0dpasLon I'OCT 21153.0-75
Rocks Sampling GOST 21153.0-75
33 ITopoxs! ropHbie OKCTpaKUMsA YIIIEBOJOPOIOB U CONEH I'OCT 26450.0-85
Rocks Hydrocarbons and salts extraction GOST 26450.0-85

Koneu paznena 2
End of section 2

Konen 061acTH aKKpeIMTaluu
End of scope of accreditation

Crapunii BULIe-IPE3UAEHT MO CBA3AM C IPOMBILIIEHHOCTHIO
AHOO BO «CKOIKOBCKHI HHCTUTYT HAyKHW M TEXHOIOTHI»
Senior Vice President for Industrial Relations

of ANEO VO "Skolkovo Institute of Science and Technology"

PykoBoautens mabopatopuu, 3aMeCTHTENb AUPEKTOpa

LIEHTPA HAYKH M TEXHOJIOTHii JOObIYMH YIIE€BOLOPOJOB

Head of Laboratory, Deputy Director

Center for Science and Technology of Hydrocarbon Production

AK. TToHOMapeB
A K. Ponomarev

IT.A. I'pume
P.A. Grishin




