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OBJIACTb AKKPEJIUTALIMU
SCOPE OF ACCREDITATION

HcnbiTaTenbHO# 1a60paTOpUH LEHTPA HAYKH M TeXHOJIorui 106b14u yriaesoaoporoB AHOO BO «CkoJKOBCKHI HHCTHTYT HAYKH U TEXHOJIOTHii»
Testing Laboratory of the Center for Petroleum Science and Engineering ANPEO HE "Skolkovo Institute of Science and Technology"

[Opunuueckuii agpec: 121205, Poccuiickas deaepauus, r. Mocksa, TeppUTOpUs HHHOBALMOHHOTO LieHTpa «CkoikoBoy, Bonbuoit 6ynsBap, a. 30 ctp.1
Legal address: bld. 1, 30 Bolshoi Boulevard, territory of innovation center “Skolkovo”, Moscow 121205, Russia
Anpec naboparopuu: 121205, Poccuiickast deaepauust, r. MOCKBa, TEPPUTOPUS MHHOBALMOHHOTO LieHTpa «CkonkoBoy, yin. Cukopckoro 1. 11
Laboratory address: bld. 1, 11 Sikorskogo St, territory of innovation center “Skolkovo”, Moscow 121205, Russia

Paznen 1 - AHanuTU4ECKHE KCCeJOBAHUS
Section 1 - Analytical Studies

O6bekT uenpiTaHus

No /o (mM@}yCHm{, aHanu3a) Onpenensemas XxapakTepucTuka (I10Ka3aTesb) [Juanason O6o3nauenue HJ] Ha METOAMKY HCTIbITAHUE (M3MEPEHHUA, AHANM3A).
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 [Topoas! ropHsle OTKpbITasg MOPUCTOCTH MO rasy (0,6 - 40) % KOCT CT 1001 - 2020 ITopoas! ropHbie. MeTtoaunka usmepeHuit GunbTpalMOHHO-eMKOCTHBIX CBOHCTB FOPHBIX MOPOA MPH pa3iUUuHBIX
Rocks Open gas porosity (0,6 - 40) % s¢dextrBHbIX naBnenusx. KopnopatusHsiii cranaapt. Paspaboran AHOO BO "Ckonrex" CB-Bo 06 aTtrectaunu 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 IMopoab! ropHele OTKpBITast MOPUCTOCTD M0 KUAKOCTH (0,01 -45)% I'OCT 26450.1-85
Rocks Open fluid porosity (0,01 -45) % GOST 26450.1-85
3 [Topoap! ropHble OObeMHast III0THOCTh (1-3,5)r/em?® 'OCT 26450.1-85
Rocks Volumetric density (1-3,5)g/cc GOST 26450.1-85
4 IToponp! ropHble Kaxyluascs MiUHepanoruyeckas nioTHOCTb (1-3,5) r/em?® ['OCT 26450.1-85
Rocks Apperent mineralogical density GOST 26450.1-85

(1-3,5) glcc
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5 [Topoas! ropHsle OTKpbITasg MOPUCTOCTh MeTooM SIMP (0,03 -45)% KOCT CT 1006 - 2020 [Topoas! ropHble. MeToanka H3MepeHHH OTKPBITOH MOPUCTOCTH U HACBILEHHOCTH METOIOM AAEPHO-
Rocks Open porosity by NMR method (0,03-45)% MarHiTHOTO pe3oHaHca B UCKYCCTBEHHOM MarHUTHOM none. KoprioparusHslii cranaapt. Pazpa6oran AHOO BO "Ckonrex" CB-Bo 00
arrectaunu 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 artiticial
magnetic field. Corporate standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/4.01.00143-2013.2020
6 Iopoap! ropHble IazonpoHuLIaeMocTh (0,1-5-10%)-10 mkm? |KOCT CT 1001 - 2020 [Topoas! roptsle. MeToauka usMepeHuii UabTpallHOHHO-eMKOCTHBIX CBOWCTB FOPHBIX MOPOJ MPH Pa3NHUUHBIX
Rocks Gas permeability (0,1-5-10°)-107 pm?  [3>dexTuBHbIX AaBneHuax. KopnopatusHelii cranaapt. Pazpaboran AHOO BO "Ckontex" Ce-Bo 00 artectauun Ne
08-47/449.01.00143-2013.2020
COST ST 1001 - 2020 Rocks. Methods for measuring filtration-volume properties of rocks at ditferent effective pressures. Corporate
standard. Developed by ANPO HE "Skoltech" Attestation certificate No. 08-47/449.01.00143-2013.2020
7 IMopoas! ropHsle O61was ra3onpoHHULIaeMOCTh (107-10%-107 Mxm?  |KOCT CT 1002 - 2020 ITopoas! ropHsie. MeToanka u3MepeHHii o6Leli ra30npoHHLaeMOCTH CIaHLEBbIX MopoA. KoprnopaTusHblii
Rocks Total gas permeability (0,1-5-10%-107 um?  |cranmaprt. PazpaGoran AHOO BO "Ckontex" C-Bo 06 artectaumu 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
8 [Topoas! ropHeie MatpuuHas ra3onpoHHIAeMOCTh (1072-107)-10™ mxm? |KOCT CT 1003 - 2020 [Topoap! ropHsie. MeToauka U3MepeHUii MaTpHUHOH ra30NpOHULIAEMOCTH ClIaHLEBbIX MopoA. KopnopaTushblit
Rocks Matrix gas permeability (1072-107)-10 pm?  [ctanmaprt. Paszpaboran AHOO BO "Ckontex" C-Bo 06 arrectaunu 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
9 INopoas! ropHsie HaceleHHOCTbh cMauuBaOIUM (IIIOHA0M (0,03-99,7) % KOCT CT 1004 - 2020 ITopozb! ropHble. MeToaHKa H3MEPEHHH HACBILIEHHOCTH B SKCMIEPUMEHTaAX C MOAENHPOBAHHEM KaMUIIAPHBIX
Rocks Saturation with wetting fluid (0,03-99,7) % JlaBeHUI METOJOM NoiynpoHuuaemoii memopanbl. KoprnoparuHslii ctanaapt. Pazpa6oran AHOO BO "Ckontex" Cs-Bo 00
artectaunu 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
10 [Topoas! ropHele HaceImeHHOCTh cMaunBaloUM (QIOHI0M (0,03 -99,7) % KOCT CT 1005 - 2020 I[Topoap! ropHsie. MeToauka U3MepeHHi HaChILIEHHOCTH B 9KCIEPUMEHTaX ¢ MOAeNMPOBAHHEM KaMUIUAPHBIX

Rocks

Saturation with wetting fluid

(0,03-99,7) %

JaBneHuii MetoqoM ueHTpudyriuposanus. KopnoparusHsiii cranaapt. Pazpa6oran AHOO BO "Ckontex" CB-Bo 00 artectaunu 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

[Topo sl ropHeIe
Rocks

HacsIeHHOCTh BOZOpOACOAepKALLMM (ITIOHI0M
Saturation with hydrogen-containing fluid

(0,03-9.7) %
(0,03-99,7) %

OGbem BOIOPOACOAEpKALLEro (ona
Volume of hydrogen-containing fluid

(0,002 - 20) om®
(0,002 - 20) cc

KOCT CT 1006 - 2020 ITopoas! ropxble. MeToaHka U3MEPEHHI OTKPBITOH MOPHCTOCTH U HACBILLIEHHOCTH METOOM AJEPHO-
MarHMTHOTO Pe30HaHCa B MCKYCCTBEHHOM MarHMTHOM none. Kopnopatushsliii cranaapt. Pazpa6oran AHOO BO "Ckontex" C-Bo 06
arrectaunu 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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13 IMopoas! ropHeie VY aenbHoe 31eKTpUUEcKoe CONPOTHBIEHHE (3:107™- 10%) Om'M KOCT CT 1007 - 2020 ITopoas! ropHsie. MeToaKa H3MEPEHHUI MapaMeTPOB COMPOTHBIIEHUS MEPEMEHHOMY 2EKTPHUECKOMY TOKY.
Rocks Electrical resistivity (3-10™-10% Ohm'm  |KopnopatusHslii cranaapt. Pazpadoran AHOO BO "Ckontex" Cs-Bo 06 artecraunn 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 [Topoas! ropHble Mogayns ynpyroctu (Moayns IOHra), (1-200)ITIa T'OCT 28985-91
Rocks Modulus of elasticity (Young's modulus) (1-200) GPa GOST 28985-91
15 IMopoxs! ropHsie Mogayas aedopmanuu (1-200)TTIa T'OCT 28985-91
Rocks Detormation modulus (1-200) GPa GOST 28985-91
16 [Topoasl ropHele Koapuuuent [Tyaccoua, 0,01-0,40 T'OCT 28985-91
Rocks Poisson's ratio. 0.01-0.40 GOST 28985-91
17 ITopoasl ropHble Koaypuument nonepeuHoit aedopmaunu 0,01-0,40 T'OCT 28985-91
Rocks Transverse strain coefficient 0,01 -040 GOST 28985-91
18 ITopoabl ropHble KoadpuuueHT BoiTecHeHus Qrona (0,5-99.5)% KOCT CT 1009 - 2020 ITopoas! ropHble. MeToauka usmepeHuii ko3()()MUHEHTOB BLITECHEHHS B IKCIEPHUMEHTaX C MOACTHPOBAHUEM
Rocks Fluid displacement coefficient (0,5-99.5)% BbITECHEHUS (DIIFOM/IOB B M1ACTOBBIX YcnoBusax. KoprnopatusHsiii cranaapt. Pazpadotan AHOO BO "Ckontex" C-Bo 00 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 [Mopoab! ropHbIe OtHocuTenbHas (pa30Bast NPOHULIAEMOCTb (0,5-99,5)% KOCT CT 1008 - 2020 ITopoap! ropHble. MeToauka U3MepeHHi OTHOCHTENBHbIX ()a30BbIX NPOHULAEMOCTEH A He()TH, ra3a U BOJbI
Rocks Relative phase permeability (0,5-99,5)% NpU UX COBMECTHOI1 cTauroHapHoii (unstpauuu. KoprnopatusHblii cranaapt. Pazpaboran AHOO BO "Ckontex"
COST ST 1008 - 2020 Rocks. Method of measuring relative phase permeabilities for oil, gas and water during their joint stationary
filtration
20 Hedts [TnoTHoCTh NpH Temmneparypax (0 - 95) °C (0,65 - 2,0) r/em? PykoBoacTteo no skcryatauun nnotrHomepa Mettler Toledo D4 Exellence
Qil Density at temperatures (0 - 95) °C (0,65 - 2,0) g/cm?® Mettler Toledo D4 Exellence density meter manual
21 Hedtb JlMHamuueckas BA3KOCTb NPU TeMIepaTypax (1-107-3-10"®) mITa'c  |PykoBoacTBo no 3kcmnyataunu peomerpa Anton-Paar MCR302
Qil (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 Iopoas! ropHble Y nenbHas MOBEPXHOCTh (0,001 - 4000) m*/r PykoBOACTBO Mo 3kcrutyatauun aHanuzatopa ASAP 2020

Rocks

Specific surface

(0.001 - 4000) m/g

Junametp nop
Pore diameter

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

VY nenbHelit 00beM Mop
Pore diameter

(0,0002 - 2) em¥/r
(0.0002 - 2) cc/g

ASAP 2020 Operator's Manual
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23 TTopoasl ropHsle Conepzanne COpOMPOBAHHBIX IETKUX (0,5-20) mr/r KOCT CT 1012 - 2021 ITopoas! ropHbie. MeToanka H3MepeHHii MUPOITUTHUECKUX NapaMeTpoB Nopo Ha aHanuzaTtope HAWK RW.
Rocks YIIeBOAOPOJOB (0.5-20) mg/g KopnopatusHsiii cranaapt. Pazpa6oran 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.
CyMMapHBIii BbIX0/1 IPOAYKTOB KPEKHHIa (0,09 - 200) mr/r Developed by ANPO HE "Skoltech"
KeporeHa (0.09 - 200) mg/g
Total yield of kerogen cracking products
CymmapHslit Beixox CO U3 OpraHuuecKkoro (2 -500) mr/r
yriaepoja (2-500) mg/g
Total CO yield from organic carbon
TemnepaTypa MakCUMabHOIO BbixoJa ¥YB npu (350 -650) °C
KpeKHHTe KeporeHa (350-650)°C
Temperature of maximum HC yield in kerogen
cracking
MaccoBas 10N OpraHM4YecKoro yriaepoaa (0,1-90) %
Mass fraction of organic carbon (0,1-90) %
MaccoBas 10711 MHHEPAIBHOTO yriepoaa 0,1-13)%
Mass fraction of mineral carbon 0,1-13)%
24 BeHsunsl MaccoBas nons 6eH3ona 0,1-4)% ASTM D 5769-20
ABTOMOOUIIbHbBIE Mass fraction of benzene 0,1-4)%
Automobile gasoline Maccosas fons Tonyosna (1-13)%
Mass fraction of toluene (1-13)%
MaccoBas 10711 apoMaTHUECKUX YIIeBOAOPOJOB (10-42)%
Mass fraction of aromatic hydrocarbons (10-42)%
25 Butymel HeTaHbIe MaccoBas fons cMon (0,1 -40) % KOCT CT 1013 - 2021 Butymsi Hetanble. Hetu. Metoayka onpefienieHHs MacCOBOro CoAepKaHus cMoJ, ac(albTeHOB,
Oil bitumen Mass fraction of resins (0,1 - 40) % HaCBIIEHHBIX U APOMATUYECKUX YIIeBoaopooB. KopnoparusHslii cTanaapt. Pazpadoran AHOO BO "Ckontex"
MaccoBast 10715 ac(aIbTEHOB 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 107151 HACBILEHHBIX YTJIEBOAOPOJOB (0,1 -60) %
Mass fraction of saturated hydrocarbons (0,1 -60) %
MaccoBas 10111 apoMaTHUYECKUX YTIIEBOJ0POJOB 0,1-75)%
Mass fraction of aromatic hydrocarbons 0,1-75)%
26 Hedrs Macca yrneposa B HaBecke (0,02 - 175) mr PykoBoCTBO MO 3KCIUyaTauuu demeHTHoro aHanuszaropa LECO CHN628/S
Qil Mass of carbon in the sample (0.02-175) mg LECO CHNG628/S Elemental Analyzer Operation Manual

ITopoas! ropHble
Rocks

Macca BoopoJa B HaBecke (0,04 - 50) Mr
Mass of hydrogen in the suspension (0.04 - 50) mg
Macca a30Ta B HaBecke (0,01 -12) mr
Mass of nitrogen in the sample (0.01-12) mg
Macca cepbl B HaBecke (0,01-20) Mr

Mass of sulfur in the sample

(0.01 -20) mg
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27 I'a3 npupoaHslit MonspHas fons 2-MeTHUnoyTaHa (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 J0ons 2-MeTHINEHTaHa (0,1-0,5)%
Molar fraction of 2-methylpentane (0,1-0,5) %
MonspHas fons a3ota (0,1 -40) %
Molar fraction of nitrogen (0,1-40)%
MonspHas 1075 Bogopoja (0,1-0,5) %
Molar fraction of hvdrogen (0.1 -0.5)%
MonspHas fons renus (0,1-0,5) %
Helium molar fraction (0,1-0,5) %
MounspHas 1ons JMOKCHAA yriepoja (0,1-10)%
Molar fraction of carbon dioxide (0,1-10)%
MonspHas gons u3o0yTaHa 0,1-D)%
Molar fraction of isobutane 0,1-1)%
MonspHas Jonsa KHcnopoja 0,1-5)%
Molar fraction of oxygen ©0,1-5%
MonspHas 1011 MeTaHa 40-97)%
Mole fraction of methane 40-97)%
MonspHas 1014 H-OyTaHa ©0,1-1)%
Molar fraction of n-butane 0,1 -1)%
MounsipHas f1ons H-rekcaHa (0,1-0,5) %
Molar fraction of n-hexane (0,1-0,5)%
MonspHas 10715 H-NEHTaHa 0,1-0,5) %
Molar fraction of n-pentane (0,1-0.5) %
MonspHas 10715 OKCHAA yriepoaa ©,1-1)%
Molar fraction ot carbon monoxide ©,1-1)%
MonspHas Jons nponaHa 0,1-5%
Molar fraction of propane (0,1-5)%
MonsipHas f0ns nponeHa 0,1-0,5)%
Molar fraction of propene (0,1-0,5)%
MonspHas 0714 3TaHa (0,1-0,5) %
Molar fraction of ethane (0,1-0,5) %
MonspHas 10715 ITHIEHA 0,1-0,5)%
Molar fraction of ethylene (0,1-0,5)%

28 Hedrenpoayktsl u DpakUHOHHBII COCTaB: I'OCT P 56720-2015 (Metoa A)
KOHJIEHCaT ra3oBblit Fractional composition: GOST R 56720-2015 (Method A)
CTabMNbHbIH Bsixon (pakuuii (0,1 -98) % 06
Petroleum products and | Fractional yield (0.1 - 98) % vol.
gas condensate stable  [Teyinepatypa npu sanantioi Maccosoii fone (36 -522)°C

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

29 BoaHble pacTBOpEI Boaopoaueiit nokasatrens pH (1-13) PykoBoACTBO MO AKCIUyaTaUMu aHanu3aropa xkuakocti SevenCompact S213

Water solutions Hydrogen index pH (1-13) SevenCompact S213 Liquid Analyzer Operation Manual
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30

BoaHble pacTBOpBI
Water solutions

Y aenbHas aMeKTpHUecKas MPOBOAUMOCTh
Specific electrical conductivity

(10 #-30) Cm/m
(104 - 30) Sm/m

PykoBOACTBO MO 3KCIUTyaTalMK aHanu3aropa xkuakoctu SevenCompact S213

SevenCompact S213 Liquid Analyzer Operation Manual

Koneu pasaena 1
End of section |

Pasnen 2 - [Ipo6onoaroToBka
Section 2 - Sample preparation

Ne v/ O6BEKT AeATENBHOCTH Bua neatensHocTH O603HaueHHE TOKYMEHTA HA METOAMKY, OMMCHIBAIOLIYIO MOPAAOK pabOThl
s Activity object Type of activity Designation of the document on the methodology describing the procedure
1 2 3 4

31 [Topoap! ropHble H3sroroBnenue 06pa3uos T'OCT 26450.0-85
Rocks Sampling GOST 26450.0-85
32 ITopoab! ropHsle H3rotosnenue o6pa3uos I'OCT 21153.0-75
Rocks Sampling GOST 21153.0-75
33 Iopoab! ropusie OKCTpaKLHUs YrIeBOAOPOAOB U CONei I'OCT 26450.0-85
Rocks Hydrocarbons and salts extraction GOST 26450.0-85

Konew pa3zena 2
End of section 2

Konew obnactu akkpeaurauuu
End of scope ot accreditation

Crapiunii BULe-IPE3UAEHT MO CBA3SAM C MPOMBILLIEHHOCTBIO
AHOO BO «CkonKOBCKHMI MHCTUTYT HAYKH U TEXHOJOTH

Senior Vice President for Industrial Relations
of ANEO VO "Skolkovo Institute of Science and Technology"

PykoBoauTens 1aGopaTopHy, 3aMeCTHTENb AUPEKTOPa
LIEHTPa HAYKH H TEXHONOTUH J0OBIUH YTIeBOJ0POO0B

Head of Laboratory, Deputy Director
Center for Science and Technology of Hydrocarbon Production

A K. TToHomapes
A.K. Ponomarev

IT.A. T'puumx
P.A. Grishin






