











STUDIES OF RESERVOIR FLUIDS

ELEMENTAL COMPOSITION ANALYSIS

The principle of operation of spectrophotometers
is based on measuring the ratio of the intensities of
radiation transmitted through the object under study and
the cuvette with a blank sample. The spectrophotometric
estimation of the content of iron, cobalt, manganese and

chromium is based on the formation of a brightly colored 4
stable complex of the element being determined and Thermo
the measurement of its optical density. The chromaticity =
is determined by comparing the optical density of the
analyzed sample with the optical density of solutions of a
specially prepared scale.

Evolution 201 Ultraviolet and Visible spectrum
Spectrophotometer (Thermo Fisher Scientific, USA)

Atomic emission spectrometry with inductively
coupled plasma is used to determine about 30
elements in reservoir and natural waters.

The equipment package includes a system for
direct input of organic samples, which allows to
study the microelement composition of oil and
petroleum products without preliminary sample
preparation.

Chromatogram
of the anionic
composition of
reservoir water

iCAP 7400 DUO Atomic Emission Spectrometer with inductively
coupled plasma (Thermo Fisher Scientific, USA)

Assessment of reservoir water and oilfield brines:

- o for suitability as an agent for productive reservoirs
flooding;

- 0 when developing measures to prevent corrosion
of oilfield equipment;

- o when choosing a water source for technical
processes during oil production,

requires knowing their ionic composition. In particular,
it is necessary to carry out the standard laboratory
procedure of «six-component analysis», where six
components are mandatory for study: Ca2+, Mg2+, Na+,
Cl-, HCO3-, SO42-. Additionally, pH, I-, Br-, NH4+, and NO2-
, NO3-are determined as part of a six-component water

analysis. Metrohm high-precision equipment is used for 7940 Professional IC Vario ion chromatograph
these purposes. with  gradient pump for simultaneous

determination of anions and cations (Metrohm
AG, Switzerland)
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STUDIES OF RESERVOIR FLUIDS

ANALYSIS OF THE COMPONENT COMPOSITION OF GAS SAMPLES

G Kristall 5000.2 gas chromatograph: four detectors (3 thermal

conductivity detectors and 1 flame ionization detector); 4

chromatographic columns (3 nozzle and 1 capillary column).
Automatic metering valve with 4 hinges and heated sampling

line.

6 «Chromatek Analyst 3.0» and «Chromatek Gas» software

package for processing analysis results.
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determination of the following
components:  helium, hydrogen,
nitrogen, oxygen, methanol, carbon
dioxide, C1-C10 hydrocarbons.
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Device configuration: Chromatek-Crystal Device configuration: Chromatek-Kristall 5000+double
5000/9000 chromatograph, FPD detector, chromatograph, FPD + metering valve (sulfinert), two
capillary evaporator, CR-5 capillary column, capillary columns: 1 for determination of carbonyl sulfide
backwash pre-column. (COS), 2 - for determination of mercaptans of the C1-

Method of analysis: GOST R 50802 C4 composition. Detectable components: H2S, COS +

mercaptans.
Method of analysis: GOST R 57975.2-2017
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STUDIES OF RESERVOIR FLUIDS

DETERMINATION OF THE COMPONENT AND FRACTIONAL COMPOSITION OF OIL AND PETROLEUM PRODUCTS
BY SIMULATED DISTILLATION (SIMULATION OF DISTILLATION IN A DISTILLATION COLUMN)

"---E“ ' 1 | ‘7 :g----l @ Kristall 5000.2 gas chromatograph with a

“.Er ] z.. PID detector and a high-temperature SimDis
Blie it j 4 mE chromatography column (operating

temperature range up to 425 °C).

9 DAZH-2M Automatic dispenser

e «Chromatek  Analyst  3.0»  and
«Chromatek Distillation» software package
for processing analysis results

e Kristall 5000.2 gas chromatograph with a
PID detector and a 100 m capillary column
e DAZH-2M Automatic dispenser

G Cooling system
0 «Chromatek Analyst 3.0» and «Chromatek DHA» software package for processing analysis results

BLOCKS (D&=(2)#(3) BLOCKS ()& (5)&=(6)(7)

Application: analysis of the fractional Application: for detailed analysis of C1 to C9 hydrocarbonsin
composition (distribution of hydrocarbon petroleum products of low-boiling fractions of oil in accordance
content by boiling point) of oil and heavy with ASTM 7900 («<DHA» method), amongst other, for analysis
distillates samples and with residues of of fractional composition according to ASTM 5307, ASTM D
crude oil, fuel oil and tar according to 7169) in combination with the results of analysis of medium
ASTM D 7169. and heavy fractions of oil in the Chromatech Distillation

The complex allows the analysis of software (using a chromatograph with a high-temperature
heavy oil and petroleum products with a SimDis column). A sufficient degree of chromatographic
range of paraffinic hydrocarbons up to separation of low-boiling components is ensured by using
C80+, with an end point of boiling up to the cooling system of the chromatograph thermostat, which
675 ° C). allows analysis at temperatures from -5 ° C).

e [11a-1, mB

GC-PID chromatogram of a
mixture of aliphatic hydrocarbons
with a number of carbon atoms
up to C100 (obtained by gas
chromatography using a high-
temperature SimDis column and
a programmable evaporator)
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g® Distillation software.
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STUDIES OF RESERVOIR FLUIDS

PVT ANALYSIS OF OIL, GAS, GAS CONDENSATE

Fluid-eval Standard Generation 4 Installation of thermodynamic studies of reservoir fluids (manufactured by
Vinci Technologies).

The universal PVT unit is designed to study the phase state of hydrocarbon fluids under reservoir thermobaric
conditions. The unit is designed to perform PVT studies of oil and gas condensate samples.

The solid phase detection system (SDS) with a laser radiation source implements a method of light radiation
scattering in the near-infrared part of the spectrum. The system makes it possible to detect with high accuracy
the appearance of solid particles in the test sample and determine the moment of the onset of setting of solid
organic substances.

The unit is equipped with an integrated high-pressure piston pump to regulate the pressure and volume of the
reservoir fluid in the PVT cell. One cell is used both for performing oil sample studies and for gas/gas condensate
sample studies. The video system continuously monitors the gas-liquid phase interface and determines the
volume of the formed retrograde condensate during the study of gas condensate samples.
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STUDIES OF RESERVOIR FLUIDS

Standalone digital density meter DMA HPM
(manufactured by Anton Raar). The digital density
meter consists of a high pressure and temperature
measuring cell, made of «hastelloy» alloy, allowing to
provide a density measurement of the most formation
fluids in the range from 0 to 3 g/cm3.

Organic Solids Detection
System  (SDS) is an
additional module to the
FLUIDEVALTM installation,
and used to determine the
conditions for the initiation
of the precipitation process
from a formation fluid
sample.

39

Autonomous  electromagnetic  viscometer
model Ev1000 (vinci technologies). Calculates
dynamic viscosity. The built-in temperature
sensor (RTD) records the actual temperature in
the sample chamber. The Solid Organic Phase
Detection System (SDS) is an additional module to
the installation FLUIDEVALTM is used to determine
the conditions for the start of the deposition
process from a reservoir fluid sample.
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CATALOGUE OF STUDIES AND WORKS

1 CORE STUDIES

1.1 STANDARD CORE STUDIES

1.1.1 Preparation and profile core studies

1.1.1.1 Loading and unloading operations

1.1.1.2 Unloading and primary core sorting

1.1.1.3 Core acceptance and accounting

1.1.1.4 Photographing the core in the customer’s boxes in daylight during acceptance

1.1.1.5 Photographing the core in the customer’s boxes in daylight during revision

1.1.1.6 Photographing a column of a full-size core (laid out on a table, without a drawer) in daylight and UV light

1117 E?/olt_o?]:aphing a column of sawn core (laying out on a table in a special container, without drawer) in daylight and
19

1.1.1.8 Photographic documentation of the core samples selected for research in daylight

1.1.1.9 3D photo of a full-size uncut core in daylight

.10 3D photo of a full-size uncut core sample in daylight up to 150 mm long

A1 Preliminary inspection, cleaning of the core column surface from technical contamination
12 Profile gamma-ray spectrometry with estimation of volumetric density

13 Assessment of the quality of core laying based on the results of preliminary tying

14 Revision and restoration of the core column

15 Longitudinal sawing of terrigenous core using water

.16 Longitudinal sawing of carbonate core using water

A7 Dry longitudinal sawing of terrigenous core

18 Dry longitudinal sawing of carbonate core

19 Grinding after sawing

.1.20 X-ray fluorescence analysis (XFA) with a portable spectrometer with core surface preparation
.1.21 Profile permeability of the core sawn along the axis in increments of 5 cm

1.22 Profile X-ray fluorescence analysis (XFA) in increments from 2 cm to 10 cm

123 Measurement of elastic P and S waves transmission velocities along the core profile in increments from 2

—_
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cm to 10 cm
1.1.1.24 Profile acoustics of P and S waves in increments from 2 cm to 10 cm
1.1.1.25 Profile photography of a sawn core column in a in increments from 2 cm to 5 cm
1.1.1.26 Profile photography of a sawn core column in daylight and UV light in increments from 2 cm to 5 cm
1.1.1.27 Profile X-ray fluorescence analysis (XFA) in increments from 0.1 cm to 1 cm
1.1.1.28 Profile magnetic susceptibility in increments from 0.1 cm to 1 cm

Measurement of the velocities of elastic P and S waves transmission along the core profile in increments
from 0.1 cmto 1 cm

1.1.1.30 Profile photography of a sawn core column in a daylight in increments from 0.1 cm to 1 cm
1.1.1.31 Profile photography of a sawn core column in daylight and UV light with a step from 0.1 cm to 1 cm
Profile determination of the heterogeneity of mechanical properties on a full-size core by continuous

1.1.1.29

e measurement of the compression strength (UCS) on a scratcher

11133 X-ray computed torT\ograp_hy of a full-size core in order tq assess the condition of the core, the degree of
fragmentation and lithological heterogeneity. Low resolution (480 x 384)

11.1.34 X-ray computed tomograp_hy of a full-size core in _order to assess the condition of the core, the degree of
fragmentation and lithological heterogeneity. Medium resolution (960 x 768)

11135 X-ray computed tomograp_hy of a full-size _core_in order to_ assess the condition of the core, the degree of
fragmentation and lithological heterogeneity. High resolution (1920 x 1536)
Interpretation of X-ray computed tomography data of a full-size core in order to assess the condition of the

1.1.1.36 ; g : .
core, the degree of fragmentation and lithological heterogeneity

1.1.1.37 Referencing of the core sample intervals to well logging data according to the results of profile

measurements
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1.1.1.38 Detailed layered lithological description of the core, core sampling for comprehensive studies

Qualitative and quantitative description of fracturing, including determination of the spatial orientation of
cracks with core surface photoimage unrolling

.1.40 Selection, lithological description and registration of samples

1.41 Revision of cylindrical samples in storage

1.42 Certification and transfer of core to long-term storage containers

.1.43 Core storage (per year, month)

1.44 Storage of cylindrical samples

Interpretation of data from profile studies, with the issuance of a conclusion (oil saturation intervals,
1.1.1.45 preliminary assessment of the type of fluid content, assessment of average porosity and permeability
parameters by saturation intervals)

1.1.1.46 Drying of core samples

1.1.1.47 Sample preparation for ICP-OES and ICP-MS samples

1.1.1.48 Preservation of longitudinal core side cuts («khumps») with a compound in special trays

1.1.1.49 Production of collection samples from the central part of the core column.

1.1.1.50 Preservation of standard samples by waxing

1.1.1.39

Alalalal—a
— -

1.1.1.51 Preservation of full-size samples by waxing
1.1.2 Lithologic studies
1.1.2.1 Production of standard-sized colored thin sections
1.1.2.2 Production of large-size colored thin sections
Petrographic analysis, photographing of thin sections. Study of the material composition of rocks in thin
1.1.2.3 sections, the cement type, the nature and degree of secondary changes, and the type of porosity (for
sedimentary terrigenous and carbonate rocks)
1.1.2.4 Study of the petrographic composition of igneous and metamorphic rocks in the thin sections
1.1.2.5 Granulometric analysis of rocks in a standard-size thin sections
1.1.2.6 Granulometric analysis of rocks in a large-size thin sections
1127 Image analysis of the pore space structure in the thin sections using specialized software (Core C7 or
T analogues)
1128 Image analysis of microcracks in thin sections / thin polished thin sections using specialized software (Core
T C7 or analogues)
1.1.29 Panoramic photographing of a standard-size thin sections (x2.5 lens) in parallel and crossed nicols

1.1.2.10 Panoramic photographing of a standard-size thin sections (x4 lens) in parallel and crossed nicols

1.1.2.11 Panoramic photographing of a standard-size thin sections (x10 lens) in parallel and crossed nicols

1.1.212 Panoramic photographing of a standard-size thin sections (x20 lens) in parallel and crossed nicols

1.1.2.13 Panoramic photographing of a standard-size thin sections (x40 lens) in parallel and crossed nicols

1.1.2.14 Panoramic photographing of a large-size thin sections (x2.5 lens) in parallel and crossed nicols

1.1.2.15 Panoramic photographing of a large-size thin sections (x4 lens) in parallel and crossed nicols

1.1.2.16 Panoramic photographing of a large-size thin sections (x10 lens) in parallel and crossed nicols

1.1.217 Panoramic photographing of a large-size thin sections (x20 lens) in parallel and crossed nicols

1.1.2.18 Panoramic photographing of a large-size thin sections (x40 lens) in parallel and crossed nicols

Study of the granulometric composition of rocks by the hydraulic sieve method with estimation of the

111 quantitative content of components soluble in 5% HCI in rocks
Study of the granulometric composition of rocks by laser light scattering with estimation of the quantitative
1.1.2.20 T oo .
content of components soluble in 5% HCI in rocks
1.1.2.21 Determination of the mineralogical composition of the clay component of reservoir rocks (XRD) with sample
T preparation
-
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CATALOGUE OF STUDIES AND WORKS

Determination of the mineralogical composition of a gross rock sample (XRD) with the production of
samples

1.1.2.23 X-ray fluorescence analysis (XRF) with sample preparation

1.1.2.24 Rock analysis by inductively coupled plasma mass spectrometry (ISP-MS)

1.1.2.25 Rock analysis by inductively coupled plasma atomic emission spectrometry (ISP-OES)

1.1.2.26 Scanning electron microscopy (SEM) (3 points, 3-5 photos each)

1.1.2.27 Sample preparation of chips with carbon deposition

1.1.2.28 Sample preparation of carbon-coated polished thin sections

1.1.2.29 Determination of the elemental composition at a point by electron microscopy (3 points)

1.1.2.30 Calculation of the crystallochemical formula of minerals (in one determination) by electron microscopy

1.1.2.22

Microtomography of standard 30mm core samples with a resolution of 30-40 microns with general structural

Ul interpretation, construction of models of X-ray contrast components and issuance of conclusions
Microtomography of samples with a diameter of less than 12 mm with a resolution of 1-10 microns with

1.1.2.32 a general structural interpretation, construction of models of X-ray contrast components and issuance of
conclusions

1.1.3 Study of reservoir rock properties

1.1.3.1 Production of standard samples from individual core pieces (perpendicular or parallel to the stratification)

1132 Prod_u_ctio_n of standard samples from individual carbonate core pieces (perpendicular or parallel to the
stratification)

1.1.3.3 Installation of standard core samples in a plastic sleeve

1.1.3.4 Extraction of standard samples with an alcohol-benzene mixture

1135 E)_(traction of standard samples saturated with highly viscous bituminous oils with an alcohol-benzene
mixture

1.1.3.6 Extraction of a full-size samples saturated with highly viscous, bituminous oils with alcohol-benzene mixture

1.1.3.7 Extraction of cubic samples with alcohol-benzene mixture

1.1.3.8 Extraction of standard and cubic samples with toluene

1.1.3.9 Extraction of standard and cubic samples with hexane

1.1.3.10 Extraction of standard and cubic samples with chloroform

1.1.3.11 Toluene extraction of standard and cubic samples saturated with highly viscous bituminous oils

1.1.3.12 Hexane extraction of standard and cubic samples saturated with highly viscous bituminous oils

1.1.3.13 Chloroform extraction of standard and cubic samples saturated with highly viscous bituminous oils

1.1.3.14 Extraction of full-size samples toluene

1.1.3.15 Extraction of full-size samples with hexane

1.1.3.16 Extraction of full-size samples with chloroform

1.1.3.17 Toluene extraction of full-size samples saturated with highly viscous bituminous oils

1.1.3.18 Hexane extraction of full-size samples saturated with highly viscous bituminous oils

1.1.3.19 Chloroform extraction of full-size samples saturated with highly viscous bituminous oils

1.1.3.20 Extraction of samples and sludge selected for lithological studies

11.3.21 Desalinatipn of cylindrical (up to 100 mm in diameter and up to 150 mm in length) and cubic samples (up to
T 50 mm) with flowing water

Desalination of cylindrical (up to 100 mm in diameter and up to 150 mm in length) and cubic samples (up to
50 mm) with distilled water

Desalination of cylindrical (up to 100 mm in diameter and up to 150 mm in length) and cubic samples (up
1.1.3.23 to 50 mm) with distilled water supplemented with specific electric resistivity (water) control and drying to a
constant weight

1.1.3.22

1.1.3.24 Resaturation of samples with a reservoir oil model
1.1.3.25 Estimation of effective porosity by liquid saturation under atmospheric conditions
-
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CATALOGUE OF STUDIES AND WORKS

Estimation of effective porosity by liquid saturation under atmospheric conditions with preliminary salt
purification
1.1.3.27 Estimation of effective porosity by the gas-volumetric method (helium) under atmospheric conditions
1.1.3.28 Estimation of porosity to gas under baric conditions at 5 points
1.1.3.29 Estimation of permeability to air under atmospheric conditions
1.1.3.30 Estimation of effective permeability to gas under atmospheric conditions
1.1.3.31 Estimation of permeability to gas in baric conditions at 5 points
1.1.3.32 Estimation of effective porosity by liquid saturation in atmospheric conditions on full-size core samples
Estimation of effective porosity by liquid saturation in atmospheric conditions on full-size core samples with
preliminary salt purification
1.1.3.34 Estimation of residual water saturation by centrifugation
1.1.3.35 Estimation of bulk density (calculation)
1.1.3.36 Estimation of mineralogical density (calculation)
1.1.3.37 Estimation of mineralogical density by pycnometric method
1.1.3.38 Estimation of water retention capacity by centrifugation

Estimation of residual water and oil saturation of core samples (in the Sachs and Soxhlet apparatuses) by
1.1.3.39 : . o ;
direct extraction and distillation method, and by mass loss for oil.
1.1.3.40 Estimation of the natural water and oil saturation of sealed core samples by thermal extraction (retorts)
Study of core samples by NMR method under atmospheric conditions supplied with estimation of the main
1.1.3.41 reservoir parameters: T1 relaxation time, T2 relaxation time, effective and free fluid porosity, residual water
saturation, permeability, clay content, etc. with Oxford NMR Relaxometer apparatus
Two-dimensional T1-T2 map with calculation of water and oil content in free and bound pores according to

1.1.3.26

1.1.3.33

102412 NMR data with the Oxford NMR Relaxometer apparatus
Study of core samples by NMR method under atmospheric conditions with the estimation of the main
1.1.3.43 . ’ . . . . s :
reservoir parameters: effective porosity, residual water saturation with iTMR-10 mobile analyzer
11344 Estimation of the permeability of standard core samples from unconventional reservoirs with a nano
permeameter
1.1.4 Petrophysical studies
Study of the electrical properties of rocks in atmospheric conditions with 3 values of water saturation
1.1.4.1 : . ; i
variable to determine the porosity (Pp) and saturation (Pn) parameters
1142 Study of t_he electrical properties of rocks in atmospheric conditions at 100% water saturation to determine
the porosity (Pp) parameters
1143 Study (?f thg electfical properties of rocks in atmosp_heric conditions for each additional mode of water
saturation simulation, and calculation of the saturation parameter (Pn)
1144 Study Qf the electrical properties of rocks under atmospheric conditions on samples with preserved water
saturation
1.1.4.5 Estimation of capillary characteristics using a centrifuge
1.1.4.6 Estimation of capillary characteristics using an ultracentrifuge (9 points up to 20 atm)
1.1.4.7 Study of the wettability of reservoir rocks according to Ammot-Tulbovich
1.1.4.8 Estimation of the specific surface area of the pore space (calculation)
1.1.4.9 Estimation of the tortuosity of the pore channels (calculation)
1.1.4.10 Estimation of the effective tortuosity of the pore channels (calculation)
1.1.4.11 Estimation of the size of dead-end pores

1.1.4.12 Estimation of capillary pressure function (calculation)
1.1.4.13 Study of the wettability of reservoir rock samples by the USBM method

11.4.14 Estimation of the permeability of reservoir rock samples to kerosene with residual water saturation under
T reservoir conditions

1.1.5 Flow testing
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CATALOGUE OF STUDIES AND WORKS

1151 Study of the pe_rmeat_)ility of reservoir rock_ samples to water under reservoir conditions with changes in
flowed water mineralization and changes in rock pressure
Estimation of effective and relative permeability during joint stationary filtration of water and oil with
1.1.5.2 determination of equilibrium saturation points for water (Kv*) and oil (Kv**) under simulated reservoir
conditions (3 samples)
1153 D_etermination of r_esidua! pil saturation and displacement coefficient during oil displacement by water under
simulated reservoir conditions (5-6 samples)
1154 Determination of effective and relative permeability by the method of stationary filtration, under simulated
T reservoir conditions with exposure of the reservoir model with initial oil saturation in static for 20 days
1.1.6 Study of sludge
1.1.6.1 Acceptance and registration of sludge
1.1.6.2 Storage of sludge and service activities during a year
1.1.6.3 Photographing of sludge in UV- and daylight
1.1.6.4 Analysis of total and spectral radioactivity by gamma-spectrometric method (sludge)
1.1.6.5 Washing of sludge from water-based drilling mud
1.1.6.6 Washing of sludge from hydrocarbon-based drilling mud
1.1.6.7 Cleaning of the working sample from foreign materials (sludge)
1.1.6.8 Sampling of the working sample by sieving (fraction range 5-0.63 mm) (sludge)
1.1.6.9 Estimation of porosity, bulk and mineralogical densities by NMR method (sludge)
1.1.6.10 Estimation of porosity, bulk and mineralogical densities by gas saturation (helium) (sludge)
1.1.6.11 Extraction of samples and sludge selected for lithological studies
11612 I_Drepari_ng a thin _seF:tion from sludge with respect to the ratio of rock components in accordance with the
T lithological description
1.1.7 Construction of lithological and petrophysical sections
1171 _Construction of lithological ar_1d petrophysical sections based on the results of the conducted studies (plate)
in the intervals of core sampling
FLUIDS STUDIES
A LABORATORY STUDIES OF FLUIDS
2.1.1 Assessment of the quality of downhole (separator) samples of reservoir fluids
2.1.1.1 Assessment of the downhole samples quality
2.1.1.1.1 Measurement of pressure in the chamber at ambient temperature
2.1.1.1.2 Measurement of pressure in the chamber at a setpoint temperature
2.1.1.1.3 Measurement of saturation pressure in the chamber at a setpoint temperature
2.1.1.2 Assessment of the separator samples quality
2.1.1.2.1 Measurement of pressure in the chamber at ambient temperature
2.1.1.2.2 Measurement of pressure in the chamber at an extraction temperature
2.1.1.3 Assessment of the separator samples quality by the Hoffmann-Crump-Hocott method
2.1.1.3.1 Evaluation of the component gas composition in the chamber (cylinder) up to C36+
2 1.1.3.2 Evaluation of the component composition of saturated HC liquid in the chamber up to C36+
2.1.1.3.3 Assessment of the separator samples quality by the Hoffmann-Crump-Hocott method
2.1.1.3.4 Transfer of samples from the Customer’s chambers to the Contractor’s chambers for further storage
2.1.1.3.5 Checking the tightness of the chambers (crimping)
2.1.2 Research of downhole (separator) oil samples
b 121 Prepargtion of a reservoir oil mode! from a downhole sample for specified parameters (gas content or
T saturation pressure) by pre-saturation with gas
2.1.2.2 Recombination of reservoir oil
2.1.2.2.1 Recombination of reservoir oil by the amount of GOR
2.1.2.2.2 Recombination of reservoir oil by saturation pressure
2.1.2.3 Conducting PVT studies
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CATALOGUE OF STUDIES AND WORKS

2.1.2.3.1

Transfer of the downhole sample from the container to the PVT cell

2.1.2.3.2

Evaluation of saturation pressure at a setpoint temperature

2.1.2.3.3

Contact degassing (PV ratios at a given temperature, CCE)

2.1.2.34

Density of reservoir oil at a setpoint pressure and temperature

2.1.2.3.5

Evaluation of the dynamic viscosity of reservoir oil at a setpoint pressure and temperature

2.1.2.3.6

Standard separation of reservoir oil

2.1.2.3.6.1

Gas content of in-place oll

2.1.2.3.6.2

Volume factor of reservoir oil under reservoir pressure and saturation pressure conditions (at a setpoint
temperature)

2.1.2.3.6.3

Component composition of the released gas (including the content of nitrogen, carbon dioxide, helium and
hydrogen) up to C36+

2.1.2.3.6.4

Determination of the hydrogen sulfide content in the released gas

2.1.2.3.6.5

Component composition of separated oil up to C36+

2.1.2.3.6.6

Component-fractional composition of separated oil by simulated distillation

2.1.2.3.6.7

Component composition of reservoir oil (calculated based on the results of chromatographic studies)

2.1.2.3.6.8

Component-fractional composition of reservoir oil by simulated distillation

2.1.2.3.6.9

Density of the released gas

2.1.2.3.6.10

Density of separated oll

2.1.2.3.6.11

Dynamic viscosity of the released gas

2.1.2.3.6.12

Dynamic viscosity of separated oil

2.1.2.3.7

Stage separation of reservoir oil

2.1.2.3.7.1

Reservoir oil gas content by separation stages and in total

2.1.2.3.7.2

Volume coefficient of reservoir oil under reservoir pressure and saturation pressure conditions (at a setpoint
temperature)

2.1.2.3.7.3

Component composition of the released gas by separation stages and in total (including nitrogen, carbon
dioxide, helium, hydrogen) up to C36+

2.1.2.3.7.4

Determination of the hydrogen sulfide content in the released gas

2.1.2.3.7.5

Component composition of separated oil up to C36+

2.1.2.3.7.6

Component-fractional composition of separated oil by the method of simulated distillation

2.1.2.3.7.7

Component composition of reservoir oil up to C36+ (calculated based on the results of chromatographic
analyses)

2.1.2.3.7.8

Component-fractional composition of reservoir oil by simulated distillation

2.1.2.3.7.9

Density of the released gas according to the separation stages and in total

2.1.2.3.7.10

Density of separated ail

2.1.2.3.7.11

Dynamic viscosity of the released gas by separation stages and in total

2.1.2.3.7.12

Dynamic viscosity of separated oil

2.1.2.3.8

Differential liberation test of reservoir oil at a setpoint temperature

2.1.2.3.8.1

Reservoir oil gas content by degassing stages

2.1.2.3.8.2

Formation volume factor by degassing stages

2.1.2.3.8.3

Volume factor of the released gas by degassing stages

2.1.2.3.8.4

Component composition of the released gas by degassing stages (including the content of nitrogen, carbon
dioxide, helium, hydrogen) up to C36 +

2.1.2.3.8.5

Determination of the content of hydrogen sulfide in the released gas composition

2.1.2.3.8.6

Component composition of separated oil up to C36+

2.1.2.3.8.7

Component-fractional composition of separated oil by simulated distillation

2.1.2.3.8.8

Component composition of reservoir oil up to C36+ (calculated based on the results of chromatographic
analyses)

2.1.2.3.8.9

Component-fractional composition of reservoir oil by simulated distillation

2.1.2.3.8.10

Density of the released gas by degassing stages
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2.1.2.3.8.11 | Density of separated oil

2.1.2.3.8.12 | Dynamic viscosity of the released gas by degassing stages

2.1.2.3.8.13 | Dynamic viscosity of separated oil

2.1.2.3.8.14 | Z-factor of gas by the degassing stages

2.1.3 Degassed oil studies

2.1.3.1 Physico-chemical analysis of degassed oil

2.1.3.1.1 Sample preparation (settling, dewatering) of oil

2.1.3.1.2 Determination of fractional composition (fractional distillation by Engler)

2.1.3.1.3 Determination of density, 5 points (at 10, 20, 30, 40, 50 °C)

2.1.3.1.4 Determination of kinematic and dynamic viscosity, 5 points (at 10, 20, 30, 40, 50 °C)

2.1.3.1.5 Water content (in crude and dehydrated oil)

2.1.3.1.6 Content of mechanical impurities

2.1.3.1.7 Content of chloride salts (in crude and dehydrated oil)

2.1.3.1.8 Sulfur content

2.1.3.1.9 |Asphaltene content

2.1.3.1.10 |Paraffin content

2.1.3.1.11 |Content of silica gel resins

2.1.3.1.12 |Content of hydrogen sulfide, methyl and ethyl mercaptan

2.1.3.1.13 |Paraffins melting point

2.1.3.1.14 |Molar weight

2.1.3.1.15 |Oil solidification temperature

2.1.3.1.16 |Pour-point temperature

2.1.3.1.17 |Flash point

2.1.3.1.18 |Saturated vapour pressure by Raid

2.1.3.1.19 |Coking ability

2.1.3.1.20 |Component composition of degassed oil up to C36+

2.1.3.1.21 |Component-fractional composition of degassed oil by simulated distillation

2.1.3.1.22 |Vanadium content

2.1.3.1.23 |Nickel content

2.1.3.1.24 |Titanium content

2.1.3.1.25 |Determination of the refractive index

2.1.3.2 Evaluation of commercial characteristics of oil

2.1.3.2.1 Construction of oil TBP curve

2.1.3.2.2 Physico-chemical description of close cut fractions

2.1.3.2.3 Group composition of ails in 4 fractions without preservation of fractions

2.1.4 Study of reservoir gases and condensates

2.1.4.1 Recombination of the reservoir gas condensate system

2.1.4.1.1 Recombination of the reservoir gas condensate system by the amount of gas-condensate ratio

2.1.4.1.2 Recombination of the reservoir gas condensate system by the dew point pressure amount

2.1.4.2 Conducting PVT research

2.1.4.2.1 Transfer of the downhole sample from the container to the PVT cell

> 14292 Contfact condensation (CCE) of the formation fluid at a preset temperature (including z-factor of gas phase,
density of gas phase)
Differential condensation of the formation fluid at a preset temperature (including composition of the discharged

2.1.4.2.3 gas, z-factor of the gas phase, density of the gas phase, content of C5+B, condensate recovery factor (CRF) by
stages, 3 stages)
Contact differential condensation (CVD) of a formation fluid at a preset temperature (including composition

2.1.4.2.4 of the discharged gas, z-factor of the gas phase, density of the gas phase, content of C5+B, condensate
recovery factor (CRF) by stages, 3 stages)
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The component composition of the separator gas (including content of nitrogen, carbon dioxide, helium,

2.1.4.2.5 hydrogen) up to C36+
Component composition of degassing gas (including content of nitrogen, carbon dioxide, helium, hydrogen) up to

2.1.4.2.6 C36+
Component composition of debutanization gas (including content of nitrogen, carbon dioxide, helium,

2.1.4.2.7 hydrogen) up to C36+

21428 Component composition of saturated condensate up to C36+

21429 Component composition of stable (debutanized) condensate up to C36+

2.1.4.2.10 |Component-fractional composition of stable (debutanized) condensate by simulated distillation
Component composition of the formation fluid (including content of nitrogen, carbon dioxide, helium,

2.1.4.2.11 |hydrogen) up to C36+, including molar fractions of separator gas and «dry» gas as well as potential content
of condensate in separator gas, reservoir gas and «dry» gas

2.1.4.2.12 |Component-fractional composition of the formation fluid by the simulated distillation method

2.1.4.2.13 |Determination of hydrogen sulfide content in gas composition

2.1.4.2.14 |Evaluation of the dynamic viscosity of the released reservoir gas at a preset pressure and temperature

2.1.4.2.15 |Evaluation of the dynamic viscosity of the released condensate at a preset pressure and temperature

2.1.4.2.16 |Reservoir gas density at a preset pressure and temperature

b 149217 Detern_1ination of the temperature of precipitation of asphaltene sediments from oil at a preset pressure
(experimental method)

2.1.4.3 Physico-chemical and commercial characteristics of stable condensate

2.1.4.3.1 Evaluation of density, 5 points (at -20, -10, 0, 20, 40 ° C)

2.1.4.3.2 Evaluation of kinematic and dynamic viscosity, 5 points (at -20, -10, 0, 20, 40 ° C)

2.1.4.3.3 Molecular weight

2.1.4.3.4 Sulfur content

2.1.4.3.5 Resin content

2.1.4.3.6 Paraffin content

2.1.4.3.7 Asphaltene content

2.1.4.3.8 Content of chloride salts

2.1.4.3.9 Solidification temperature

2.1.4.3.10 |Cloud point (temperature)

2.1.4.3.11 |Flash point

2.1.4.3.12 |Paraffins melting point

2.1.4.3.13 |Fractional composition (by Engler)

2.1.4.3.14 |Fractional composition with selection of ten-degree fractions (TBP)

2.1.4.3.15 |Refractive index

2.1.4.3.16 |Coking ability

2.1.4.3.17 |Ash content

21.4.3.18 Determination of the potential content of commercial qualities of petroleum products according to

T GOST

2.1.4.3.18.1 |Construction of TBP curve for oil

2.1.4.3.18.2 |Physico-chemical characterization of close cut fractions

2.1.4.3.18.3 |Group composition of oils by 4 fractions without fractions preservation

2.1.4.3.18.4 |Component composition of stable condensate up to C36+

2.1.4.3.18.5 |Component-fractional composition of stable condensate by simulated distillation

2.1.5 Study of deep and wellhead samples of reservoir water

2.1.5.1 Transfer of the downhole sample from container to PVT cell

2.1.5.2 Saturation pressure at preset temperature

2.1.5.3 Contact degassing (CCE) at a preset temperature

2.1.5.4 Density of reservoir water at a preset pressure and temperature
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2.1.5.5

Evaluation of the dynamic viscosity of reservoir water at a preset pressure and temperature

2.1.5.6

Standard separation of reservoir water

2.1.5.6.1

Reservoir water gas content

2.1.5.6.2

Volume coefficient of reservoir water at reservoir pressure and saturation pressure (at a preset temperature)

2.1.5.6.3

Determination of the component composition (including content of nitrogen, carbon dioxide, helium
and hydrogen) and physico-chemical parameters of gas by gas chromatography (for samples taken in
specialized samplers)

2.1.5.6.4

Determination of the hydrogen sulfide content in the released gas composition

2.1.5.6.5

Density of released gas

2.1.5.6.6

Density of separated water

2.1.5.6.7

Dynamic viscosity of released gas

2.1.5.6.8

Dynamic viscosity of separated water

2.1.5.7

Chemical composition and properties of reservoir water

2.1.5.7.1

Sample preparation (settling, mixing) of the wellhead water sample

2.1.5.7.2

Elemental composition:

2.1.5.7.2.1

Analysis of natural, reservoir, and drinking water by inductively coupled plasma atomic emission
spectrometry (ISP-OES)

2.1.5.7.2.2

Analysis of natural, reservoir, and drinking water by inductively coupled plasma mass spectrometry (ISP-
MS)

2.1.5.7.3

lonic composition:

2.1.5.7.3.1

ammonium ion

2.1.5.7.3.2

potassium (FR.1.31.2017.27489)

2.1.5.7.3.3

calcium (GOST 26449.1-85)

2.1.5.7.3.4

magnesium (GOST 26449.1-85)

2.1.5.7.3.5

sodium (FR.1.31.2017.27489)

2.1.5.7.3.6

bromides (FR.1.31.2017.27489)

2.1.5.7.3.7

bicarbonates (GOST 26449.1-85)

2.1.5.7.3.8

iodides (FR.1.31.2017.27489)

2.1.5.7.3.9

carbonates (GOST 26449.1-85)

2.1.5.7.3.10

nitrates (FR.1.31.2017.27489)

2.1.5.7.3.11

nitrites (FR.1.31.2017.27489)

2.1.5.7.3.12

sulfates (GOST 26449.1-85)

2.1.5.7.3.13

phosphates (FR.1.31.2017.27489)

2.1.5.7.3.14

fluorides (FR.1.31.2017.27489)

2.1.5.7.3.15

chlorides (GOST 26449.1-85)

2.1.5.7.3.16

2- and 3-valent iron

2.1.5.7.4

Other indicators:

2.1.5.7.41

Phenols

2.1.5.7.4.2

Total alkalinity

2.1.5.7.4.3

Density at 20 °C

2.1.5.7.4.4

Insoluble precipitate content

2.1.5.7.4.5

Content of petroleum products

2.1.5.7.4.6

Electrical conductivity

2.1.5.7.4.7

Total hardness

2.1.5.7.4.8

Dry residue (experiment)

2.1.5.7.4.9

Anionic surfactants

2.1.5.7.4.10

Permanganate oxidizability

2.1.5.7.4.11

Hydrogen pH value

2.1.6

Investigation of wellhead gas samples
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Determination of the component composition (including the content of nitrogen, carbon dioxide, helium and

2.1.6.1 hydrogen) : o : -
and physico-chemical characterization of the gas by gas chromatography (for samples taken in specialized
samplers)

2.2.1 Studies of downhole (recombined) oil samples

2.2.1.1 Pressure in the chamber at ambient temperature

2.2.1.1.1 Pressure in the chamber at ambient temperature

2.2.1.1.2 Discharge of free water and assessment of the sample volume

2.2.1.1.3 Transfer of the sample from a deep sampler to a high-pressure piston vessel under single-phase conditions

2.2.1.2 Pressure in the chamber at sampling temperature

2.2.1.2.1 Adjustment to the selection conditions

2.2.1.2.2 Pressure in the chamber at sampling temperature

2.2.1.2.3 Saturation pressure at preset temperature

2.2.1.2.4 Transfer of the downhole sample from the container to the PVT cell

2.2.1.2.5 Saturation pressure at preset temperature in PVT cell without full view

2.2.1.2.6 Saturation pressure at preset temperature in a full-view PVT cell

2213 Evaluation of the representativeness of separator samples using the Hoffmann-Crump-Hocoftt

T method

2.2.1.3.1 Component composition of the gas (including Helium)

2.2.1.3.2 Component oil composition up to C36+

2.2.1.3.3 Assessment of the representativeness of separation samples using the Hoffmann-Crump-Hocott method

2.2.1.3.4 Recombination of reservoir oil (for preset parameters)

b2 135 Preparation of a reservoir oil model from a deep sample for specified parameters (gas content or saturation
pressure)

2.2.1.3.6 Contact degassing (PV ratios at a given temperature, CCE)

2.2.1.3.7 Density of reservoir oil at specified pressure and temperature

2.2.1.3.8 Determination of the dynamic viscosity of reservoir oil at a preset pressure and temperature

2.2.1.4 Standard separation of reservoir oil

2.2.1.4.1 Reservoir oil gas content

2.2.1.4.2 Volume coefficient of reservoir oil at reservoir temperature and reservoir pressure

2.2.1.4.3 Volume coefficient of reservoir oil at reservoir temperature and saturation pressure

2.2.1.4.4 Component composition of the separation gas (including argon, helium, and hydrogen content)

2.2.1.4.5 Component composition of the separated oil

2.2.1.4.6 Component composition of reservoir oil (calculation based on the results of chromatographic studies)

2.2.1.4.7 |Density of dissolved gas

2.2.1.4.8 Density of separated oil

2.2.1.4.9 Dynamic viscosity of separated oil

2.2.1.4.10 |Dynamic viscosity of the released gas

2.2.1.5 Stage separation of reservoir oil

2.2.1.5.1 Reservoir oil gas content by separation stages and in total (6 stages)

2.2.1.5.1.1 |Reservoir oil gas content by separation stages and in total (3 stages)

2.2.1.5.2 Oil formation volume factor at reservoir temperature and reservoir pressure

2.2.1.5.3 Oil formation volume factor at reservoir temperature and saturation pressure

b 2154 Component composition of the separation gas by separation stages and in total (including argon, helium,
and hydrogen content)

2.2.1.5.5 Component composition of separated oil

2.2.1.5.6 Component composition of reservoir oil (calculated according to the results of chromatographic studies)

2.2.1.5.7 Dissolved gas density by separation stages and in total
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2.2.1.5.8 Density of separated ol

2.2.1.5.9 Dynamic viscosity of separated oll

2.2.1.5.10 |Additional separation stage

2.2.1.5.11 |Dynamic viscosity of the released gas by separation stages and in total
2.2.1.6 Differential liberation of reservoir oil at a preset temperature
2.2.1.6.1 Gas content of reservoir oil by stages of degassing

2.2.1.6.2 Oil formation volume factor by degassing stages

2.2.1.6.3 Gas formation volume factor according to the stages of degassing

b 2164 Componept composition of the separation gas by the stages of degassing (3 stages) (including content of
T argon, helium, hydrogen)

2.2.1.6.5 Component composition of the separated oil

2.2.1.6.6 Component composition of reservoir oil (calculated by the results of chromatographic studies)
2.2.1.6.7 Density of the released gas according to the stages of degassing
2.2.1.6.8 Density of separated oil

2.2.1.6.9 Dynamic viscosity of separated oll

2.2.1.6.10 |Dynamic viscosity of the released gas by the stages of degassing
2.2.1.6.11 |Z-factor of gas by the stages of degassing

2.2.1.6.12 |Additional stage of the differential degassing

2.2.1.6.13 |Determination of the fluid component composition by simulated distillation
2.2.2 Degassed oil research

2.2.2.1 Physico-chemical analysis of degassed oil

2.2.2.1.1 Oil sample preparation (dewatering)

2.2.2.1.2 Fractional composition (by Engler)

2.2.2.1.3 Evaluation of density at a preset temperature

2.2.2.1.4 Evaluation of kinematic viscosity at a preset temperature

2.2.2.1.5 Density evaluation, 5 points (10, 20, 30, 40, 50 ° (C)

2.2.2.1.6 Determination of kinematic viscosity, 5 points (10, 20, 30, 40, 50 ° (C)
2.2.2.1.7 Water content (in crude and dehydrated oil)

2.2.2.1.8 Content of mechanical impurities

2.2.2.1.9 Content of chloride salts (in crude and dehydrated oil)

2.2.2.1.10 |Sulfur content

2.2.2.1.11 |Asphaltene content

2.2.2.1.12 |Paraffin content

2.2.2.1.13 |Content of silica gel resins

2.2.2.1.14 |Content of hydrogen sulfide, methyl and ethyl mercaptan

2.2.2.1.15 |Melting point of paraffins

2.2.2.1.16  |Molecular weight

2.2.2.1.17 |Oil solidification temperature

2.2.2.1.18 |Pour point control (temperature)

2.2.2.1.19 [Flash point

2.2.2.1.20 |Saturated vapour pressure by the Raid

2.2.2.1.21 |Coking ability

2.2.2.1.22 |Determination of heavy metals in oil (vanadium, nickel, molybdenum, etc.)
2.2.2.1.23 |[Classification according to GOST R 51858-2002

2.2.2.1.24 |Component composition of oil up to C36+

2.2.2.2 Evaluation of oil product characteristics

2.2.2.2.1 Construction of oil TBP curve

2.2.2.2.2 Physico-chemical characterization of close-cut fractions
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2.2.2.2.3 Group composition of oils by 4 fractions without fractions preservation

2.2.3 Study of reservoir gases and condensates

2.2.3.1 Pressure in the chamber at ambient temperature

2.2.3.1.1 Chamber pressure at ambient temperature

2.2.3.1.2 Discharge of free water and sample volume assessment

2.2.3.1.3 Transfer of the downhole sample from the container to the PVT cell

2.2.3.2 Pressure in the chamber at sampling temperature

2.2.3.2.1 Adjustment to the selection conditions

2.2.3.2.2 Pressure in the chamber at sampling temperature

2.2.3.2.3 Saturation pressure at a preset temperature

2.2.3.2.4 Evaluation of the representativeness of separator samples using the Hoffmann-Crump-Hocott method

2.2.3.2.5 Recombination of the reservoir system (for preset parameters)

2.2.3.2.6 Condensation start pressure at preset temperature

0307 Prepargtion of a reservoir system model from a downhole sample for specified parameters (gas content or

T saturation pressure)

2.2.3.2.8 Reservoir gas density at preset pressure and temperature

Contact differential condensation (CVD) of a reservoir fluid at a preset temperature (including composition

2.2.3.2.9 of the discharged gas, z-factor of the gas phase, density of the gas phase, the content of C5+B, CFC by

stages, 3 stages)

2.2.3.2.10 |Additional stage of contact differential condensation (CVD)

b 23911 Contact condensation of the reservoir fluid at a preset temperature (including z-factor of the gas phase,

T density of the gas phase)

Component composition of separation, degassing, and debutanization gases (including argon, helium, and

hydrogen content)

2.2.3.2.13 |Component composition of saturated condensate

2.2.3.2.14 |Component composition of stable condensate

2233 Component composition of the reservoir fluid (including molar fractions of separation gas and «dry»

T gas, potential condensate content in separation gas, reservoir gas and «dry» gas)

2.2.3.3.1 Calculation of the component composition of the recombined reservoir fluid

2332 Standar_d_ separation of reservoir gas from a downhole sample with determination of the component

composition

2.2.3.3.3 Dynamic viscosity of reservoir gas

b 2334 Calculation of the_component compositio!‘l of reseryoir gas (includin_g molar fractions of separation gas and
D «dry» gas, potential condensate content in separation gas, reservoir gas and «dry» gas)

2.2.3.4 Physico-chemical characteristics of stable condensate:

2.2.3.4.1 Density at 20 °C

2.2.3.4.2 Molecular weight

2.2.3.4.3 Kinematic viscosity at 20 °C

2.2.3.4.4 Sulfur content

2.2.3.4.5 Resin content

2.2.3.4.6 Paraffin content

2.2.3.4.7 Asphaltene content

2.2.3.4.8 Content of chloride salts

2.2.3.4.9 Solidification temperature

2.2.3.4.10 |Cloud point (temperature)

2.2.3.4.11 |Flash point

2.2.3.4.12 |Fractional composition (by Engler)

2.2.3.4.13 |Fractional composition with selection of ten-degree fractions

2.2.3.4.14 |Refractive index

2.2.3.2.12
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2.2.3.4.15 |Coking capacity

2.2.3.4.16 |Ash content
Potential content, physico-chemical characterization of short-cut condensate fractions, calculation and

2.2.3.4.17 : . Y
plotting of TBP and fraction quality indicators

2.2.3.4.18 |Group composition of oils by 4 fractions without fractions preservation

2.2.3.4.19 |Characterization of commodity fractions for petroleum products

2.2.3.4.20 |Determination of the fluid component composition by simulated distillation

2.2.4 Study of samples compounded by stable emulsion
Oil sample preparation compounded by the formation of a stable emulsion (not susceptible to delamination

2.2.4.1 by settling with addition of a demulsifier). Destruction of the emulsion by repeated centrifugation of the
sample.

b 049 Microscopic study and photographing of the emulsion (between slides). Determination of its type (direct or

T reverse).

b243 Microscopic examination and photographing of the emulsion (in a drop). Determining its type (direct or
reverse).

b 044 E)gt)ermination of the rheological parameters of the emulsion (density, dynamic and kinematic viscosity, at 20

b 045 Dgtermination of the rheological parameters of the emulsion (density, dynamic and kinematic viscosity, 5
points (10, 20, 30, 40, 50 ° (C))

2.2.4.6 Evaluation of guar gel degradation under the action of citric acid. Separation of the aqueous fraction from the gel
Bottle test (includes measurement at 6 time points, with measurement of the volume of separated water).

2.2.4.7 ; ) o
One sample includes the study of no more than 4 concentrations of demulsifier.

2.2.5 Reservoir water study

2.2.5.1 Measuring the displacement pressure of the sampler piston

2.2.5.2 Measuring the pressure of the sampler valve opening

2.2.5.2.1 Adjustment to the selection conditions

2.2.5.2.2 Pressure in the chamber at sampling temperature

2.2.5.2.3 Transfer of the downhole sample from the container to the PVT cell

2.2.5.3 Saturation pressure at reservoir temperature

2.2.5.3.1 Saturation pressure at a preset temperature in PVT cell without full view

2.2.5.3.2 Saturation pressure at a preset temperature in a full-view PVT cell

2.2.5.4 Reservoir water compressibility factor, 1/MPax10-4

2.2.5.5 Thermal coefficient of saturation pressure, MPa/°C

2.2.5.6 Oil formation volume factor, 1/°C.

2.2.5.7 Determination of the dynamic viscosity of reservoir water at a preset pressure and temperature

2.2.5.8 Determination of the dynamic viscosity of reservoir water at saturation pressure and reservoir temperature

2.2.5.9 Determination of the dynamic viscosity of reservoir water under reservoir thermobaric conditions

2.2.5.10 Density of reservoir water at a preset pressure and temperature

2.2.5.11 Density of reservoir water at saturation pressure and reservoir temperature

2.2.5.12 Density of reservoir water under reservoir thermobaric conditions

2.2.5.13 Gas content of reservoir water

2.2.5.14 Water formation volume factor
Determination of the component composition (including the content of nitrogen, carbon dioxide, helium

2.2.5.15 and hydrogen) and physico-chemical characterization of gas by gas chromatography (for samples with
pressurized selection in specialized sampling cylinders)

2.2.5.16 Chemical composition and properties of reservoir water

2.2.5.16.1 |Sample preparation (settling, mixing) of the wellhead water sample

2.2.5.16.2 |The elemental composition:
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2.2.5.16.2.1

Analysis of natural, reservoir, and drinking water by inductively coupled plasma atomic emission
spectrometry (ISP-OES)

Analysis of natural, reservoir, and drinking water by inductively coupled plasma mass spectrometry (ISP-

2.2.5.16.2.2 MS)

2.2.5.16.3 |lonic composition:

2.2.5.16.3.1 [ammonium ion

2.2.5.16.3.2 |potassium (FR.1.31.2017.27489)

2.2.5.16.3.3 |calcium (GOST 26449.1-85)

2.2.5.16.3.4 |[magnesium (GOST 26449.1-85)

2.2.5.16.3.5 |sodium (FR.1.31.2017.27489)

2.2.5.16.3.6 |bromides (FR.1.31.2017.27489)

2.2.5.16.3.7 |bicarbonates (GOST 26449.1-85)

2.2.5.16.3.8 |iodides (FR.1.31.2017.27489)

2.2.5.16.3.9 |carbonates (GOST 26449.1-85)

2.2.5.16.3.10|nitrates (FR.1.31.2017.27489)

2.2.5.16.3.11|nitrites (FR.1.31.2017.27489)

2.2.5.16.3.12|sulfates (GOST 26449.1-85)

2.2.5.16.3.13|phosphates (FR.1.31.2017.27489)

2.2.5.16.3.14|fluorides (FR.1.31.2017.27489)

2.2.5.16.3.15|chlorides (GOST 26449.1-85)

2.2.5.16.3.16|2- and 3-valent iron

2.2.5.16.4 |Other indicators:

2.2.5.16.4.1 |Phenols

2.2.5.16.4.2 |Total alkalinity

2.2.5.16.4.3 |Density at 20 °C

2.2.5.16.4.4 |Insoluble precipitate content

2.2.5.16.4.5 |Content of petroleum products

2.2.5.16.4.6 |Electrical conductivity

2.2.5.16.4.7 |Total hardness

2.2.5.16.4.8 |Dry residue (experiment)

2.2.5.16.4.9 |Anionic surfactants

2.2.5.16.4.10| Permanganate oxidizability

2.2.5.16.4.11|Hydrogen pH value

2.2.6 Study of wellhead gas samples

2.2.6.1 Gas component composition by wellhead samples (including argon, helium, and hydrogen content)
2.2.6.2 Determination of hydrogen sulfide H2S content in degassed oil

2.2.6.3 Determination of hydrogen sulfide H2S content in gas

2.2.6.4 Determination of oxygen isotopic composition of water samples by isotope mass spectrometry
2.2.6.5 Determination of the hydrogen isotopic composition of water samples by isotope mass spectrometry
2.2.7 Supplementary works

2.2.71 Storage of a piston container owned by the laboratory, provided researches by third-party laboratories
2.2.7.2 Demulsification of a heavy oil sample using heating-cooling cycles under single-phase conditions
2.2.7.3 Release of the sample from the container at room temperature without collecting the liquid phase
2.2.7.4 Determination of moisture content in oil by the Karl Fischer method for a sample quality assessment
3 GEOCHEMICAL STUDIES

3.1 Rock material studies

3.1.1 Pyrolytic studies
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3.1.1.1 Specialized preparation of core (sludge) to determine the composition and properties of organic matter

3.1.1.2 Performing pyrolytic analysis in a BULK mode

3.1.1.3 Performing pyrolytic analysis in a POPI mode

3.1.1.4 Performing pyrolytic analysis in a PAM mode

3115 Per_forming _pyrol){tic analysis to determine the mol_ecular corr_1position of hydrocarbon compounds released
during heating, with the study of 1 temperature point (pyrolytic chromatography-mass spectrometry method)

3.1.1.6 Performing single-component kinetic studies of organic matter of rock samples by the express method

3.1.2 Study of the composition and properties of organic matter

3121 Detgrmination of th_e group composition of bitumen (saturated, aromatic, resins and asphaltenes) with
fractions preservation

31292 Analysi_s of the molecglar weight di_stribution of HC C5-C40 in maltene, oil, satu_rated bitumoid fractions or
unfractionated bitumoids (one fraction for selection) by gas chromatography using a PID detector

3123 Analysis of maltene, oil, paraffin, aromatic fra_ctions (one fraction for selection) of bitumoids by
chromatography-mass spectrometry method in MS-MS (SRM) mode

3124 Determ'inatior_m of carbon isotopic composition of bitumoid and its chromatographic fractions (saturated,
aromatic, resins and asphaltenes) by isotope mass spectrometry

3.1.2.5 Determination of carbon and oxygen isotopic composition of carbonates

3.1.2.6 Determination of carbon isotopic composition of C15-C30 n-alkanes in paraffin fractions of bitumoids

31927 Isolation of Il<erogen by _debituminization and acid treatment (acI:id comp(?sition to choose from) with control of the
stages of mineral constituents removal by the XRS method (without pyrite removal)

3128 Isolatior) of bitumoids by accelergte_d extraction of ASE goptional, Asp-b), chloroform _(Ahl), hexane (Agc) bi?umoid_),
preserving the extract and quantifying its mass fraction in the rock sample for pyrolytic and chromatographic studies

3.1.2.9 Determination of an additional chromatographic fraction in the bitumoid composition, with fraction retention

3.1.2.10 Group composition of oils by 4 fractions by TLC-PID method without fractions preservation

3.1.2.11 Group composition of extracts by 4 fractions by TLC-PID method without fraction preservation

31212 Analysis of the saturated bitumoid fraction by chromatomass spectrometry (in one of the scanning modes to
choose from: TIC, SIM, SRM)

21213 Analysis of the aromatic bitumoid fraction by chromatomass spectrometry (in one of the scanning modes to
choose from: TIC, SIM, SRM)

31214 Determination gf the c.arbon isotopic compos!tion of unfractionated bitumoid or one separate
chromatographic fraction to choose from, by isotope mass spectrometry

31215 Determination of tr_me hydrogen isotopic compositipn of bitumoid and its chromatographic fractions
(saturated, aromatic, resins and asphaltenes) by isotope mass spectrometry

31216 Determination (_)f the h_ydrogen isotopic comp_osition of unfractionated bitumoid or one separate
chromatographic fraction to choose from, by isotope mass spectrometry

31217 Determination of carbon isotopic composition of insoluble organic matter (kerogen) by isotope mass
spectrometry

21218 Determination of hydrogen isotopic composition of insoluble organic matter (kerogen), by isotope mass
spectrometry

3.1.3 Study of the composition and properties of wellhead oil and gas samples

3131 Evaluati(_)n of the general physico.—chemical c;harapteristics of oil to determine the composition and properties
of organic matter. Evaluation of oil density, viscosity, and sulfur content

3132 Determingtion of the group composition of oils (saturated, aromatic, resins and asphaltenes) with fractions
preservation

3133 érglzsi{s Otf the molecular weight distribution of HC C5-C40 in oil/condensate by gas chromatography with

etector
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Analysis of maltene, oil, paraffin, aromatic oil fractions (one fraction for selection) by chromatography-mass

Sl spectrometry method in MS-MS (SRM) regime
Determination of the carbon isotope composition of oil and its chromatographic fractions (saturated,

3.1.3.5 aromatic, resins and asphaltenes) by isotope mass spectrometry to determine the composition and
properties of organic matter

3.1.3.6 Determination of n-alkanes carbon isotopic composition of C15-C30 in paraffin fractions of oils
Determination of the component composition (including the content of nitrogen, carbon dioxide, helium

3.1.3.7 and hydrogen) and physico-chemical characterization of the gas by gas chromatography (for samples with
pressurized selection in specialized sampling cylinders)

3138 Determi_n_ation of carbon_isotopic composition of methane by isotopic mass spectrometry to determine the
composition and properties of organic matter

3139 Determination of the carbon isotopic composition of HC gases C2-C5 by isotope mass spectrometry to

determine the composition and properties of organic matter

Determination of the component composition (including the content of nitrogen, carbon dioxide, helium and
3.1.3.10 hydrogen) and physico-chemical characterization of the gas by gas chromatography (for samples taken in
non-specialized containers under atmospheric pressure conditions/under a water seal/in a package)
3.1.3.11 Determination of an additional chromatographic fraction in the composition of oil, preserving the fraction
Analysis of the saturated fraction of oil by chromatomass spectrometry (in one of the scanning modes to

21902 choose from: TIC, SIM, SRM)

31313 Analysis of the aromatic fraction of oil by chromatomass spectrometry (in one of the scanning modes to
choose from: TIC, SIM, SRM)

31314 Determination of the carbon isotopic composition of carbon dioxide in gas samples by isotope mass
spectrometry

31315 Determination of carbon isotopic composition of unfractionated oil or one separate chromatographic fraction

to choose from, by isotope mass spectrometry
Determination of the isotopic composition of hydrogen in oil and its chromatographic fractions (saturated,
3.1.3.16 aromatic, resins and asphaltenes) by isotope mass spectrometry to determine the composition and
properties of organic matter
Determination of the hydrogen isotopic composition of unfractionated bitumoid or one separate
chromatographic fraction to choose from, by isotope mass spectrometry
Preparation (extraction of the organic component in the Soxlet apparatus) of asphaltene-resin-paraffin
3.1.3.18 . o : X

deposits samples for determination of the content of paraffin, resins and asphaltenes

4 PREPARATION OF REPORTS

4.1 Preparation of a technical report on the results of the work carried out
4.2 Analysis and generalization of laboratory tests based on the results of the work carried out

3.1.3.17

|
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