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B. A. Mapxun, H. H. I'pumiun

DAY «25 I'ocHUU xummoTonornn Muno6opoHbs! Poccrm»

25gosnithim@mil.ru

DAY 25 I'ocHUU xummoTostornn Muno6opons! Poccum.

OcCHOBHBIE 3TaNbl Pa3BUTHS, UTOTH ¥ HANTPABJICHUS] HAYYHOI 1eATEJIbHOCTH

B cmamve usnosicenv amanwvt cmanoeénenus u pazeumusi 25 I'ocHUHW MO P®. Paccmampusaiomcsi OCHOGHble
nepcnexmusHbie 3a0auu, mpeoyowue peueHull U COCmosHue Hay4Ho2o nomenyuana uncmumyma. Ipusoosmecs
Hanpaenenus u umoau HayyHou U npaKmu4eckol 0essmenbHOCmy UHCIUmMyma 8 CeA3u ¢ 75-1emHum oduieem co OHa
e2o (hopmupoganus, nepeuuciienvl Oelicmayiowue Hayunvle Xummomonocuveckue wxonvl. Cmamus codepicum
MHO2ONIAHOBYIO UHMEPECHYI0 uHpopmayuro 00 uncmumyme, Ocoboe enumanue yoensiemcs CO30aHHOU 6 CIeHAX
UHCTNUMYMA HOBOU NPUKIAAOHOU HAYKE — XUMMOMOI02UY U OPLAHUZAYUU CEMUHAPOS8 U KOHpEPEeHYUll No pe3yabmamam
Ucc1e008anuti 8 061acmu 9Mo2o, OMHOCUMENLHO HOB020 HAYYHO20 Hanpaesienus. B cmamve ompasiceno mnozo
UHmMepecHvIX akxmos u yudp, xapaxmepuzyouwux akmugHyr0 NOUYUIO KOJLIEKMUBA HAYYHO20 YUpedHCcOeHUs 8
0bacmu payuoHaibHO20 NPUMeHeHUs He(hmenpoOyKmoe 6 mexHuKe, npueeoeH anaiu3 OUHAMUKY PA3GUMUSL
UHCMUMYMA 8 COOMBEMCMBUU C PA38UMUEM HAYYHO-MEXHUUEeCK020 Npozpecca U U3MeHeHUueM Ome4ecmeeHH020
2€0NONUMULECKO20 NONONHCEHUSL.

KioueBble ¢j10Ba: HAYYHO-HCCIECIOBATEILCKAN HHCTUTYT, CTAHOBJICHHUE, XUMMOTOJIOTHUS, HAYYHBIC IITKOJIBI,
rOprove-cMa30uHbIe MaTepHAIIbI, TEXHUYECKHE CPENICTBA CITY>KOBI CHAOKEHHS TOPIOYNM, BOOPY KEHHE,

BOCHHAsA U Cli€OuaJIbHasA TEXHUKA, UCIIBITAHUA, BHCAPCHUEC, OKCILTyaTallys.

E. II. Cepézun, A. B. Yaumvko, C. H. Bonzun

DAY «25 IN'ncHNHxummoTonorun Muno6oponsr Poccrm»

25gosnithim@mil.ru

CraHoBJIeHHE U NEePCNeKTHBBI Pa3BUTHS XUMMOTOJIOTHHA

Paccmompenvr npednocuvlixu opmuposanus XumMmomono2uu Kax Ho8oU NPUKIAOHOU HAYKY O PAYUOHATLHOM U
I pexmusnom npumenenuy MonIus, CMA304HbIX MamMepualos U CReYUAIbHbIX MeXHUYeCKUX HcuoKocmell

6 MmexHuKe, YCMaHasIuearwel 3a8ucumMocmu mexcoy cocmagom, kavecmeom I'CM u noxkasamensamu
HaoexcHocmu, dQPeKmusHOCmU U OpY2UMU XAPAKMEPUCMUKAMU pabombl mexHuKu. H3n0xcensi

ee Memoou4ecKue OCHOGbL U HanpasieHus pa3eUumus.

KioueBble c10Ba: XUMMOTOJIOTHS, TOPIOYE-CMa304HbIE MaTEPUaIIbl, XHMMOTOJIOTUYECKasl CUCTEMA,

SKCIUTyaTallMOHHOE CBOMCTBO, XMMMOTOJIOTMUECKUI Mpolece.

E. P. Seryogin, A. V. Ulitko, S. N. Volgin.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Deployment and Prospects for Chemmotology Development

Requisites for deployment of chemmotology as a new field of applied science focused on rational and efficient

application of fuels, lubricants and special-purpose fluids in equipment that traces dependencies between



composition, POL qualities and levels of reliability, efficiency and other characteristics of equipment performance,
have been considered. Methodological background and growth options have been presented.
Key words: chemmotology, petroleum, oils and lubricants, chemmotology system, performance property,

chemmotology process.

C. H. Boneun

DAY «25 T'ocHUHxummoTtonorun Munoboponsr Poccum»

25gosnithim@mil.ru

®opMupoBaHHe TPEOGOBAHMI K YPOBHIO IKCIIyaTAIMOHHBIX CBOWCTB TOILUINB

U CMAa304YHBIX MaTepHaJIOB NIPH UX pa3padoTke

Memoo ¢popmuposanus mpebosanuil K yposHIO IKCNIYAMAYUOHHBIX CEOUCME MONIUE U CMA3OYHBIX MAMEPUALO8,
OCHOBAHMbILL HA GbIPAdNCEHUU 0OWUX MPeOOGAHUTI K HUM Yepe3 3HAUEHUs MOUeUHbIX U UHMESPATIbHbIX NoKA3amelell
CBOUICME, NONYYEHHBIX HO PE3VIbMAMAM UCHLIMAHUL HA 1AO0PAMOPHBIX YCIMAHOBKAX, NO3601em NOSbICUMNb
ONepamueHOCb U 00CMOBEPHOCHb OYEHKU UX KAYECMEa NPU CHUICEHUU MAMEPUATILHBIX 3AMPan.

Knioueswvie cnosa: TpedboBaHHA K SKCIUTyaTallMOHHBIM CBOMCTBAM rOPIOYETO, MOJEIb XUMMOTOJIIOTHYECKOTO
IIpoILECCa, MOJIENIbHAS YCTaHOBKA, TEOPHS TNIAHUPOBAHUS dKCIIEPUMEHTA, TOUeYHAsl ¥ UHTErpajIbHasl OLICHKAa CBOMCTB

TOpPIOYEro.

S. N. Volgin.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Substantiation of Requirements to the Level of Performance Properties of Fuels and Lubricants

while Their Development

The method of development of requirements for the level of performance properties of fuels and lubricants based on
the general requirements for them by means of values of point and integral indicators of properties obtained from the
tests results at laboratory units makes it possible to increase the efficiency and reliability of evaluating their quality
while reducing material costs.

Key words: requirements for performance properties of fuel, model of chemmotological process, model unit,

theory of experimental design, point and integral assessment of fuel properties.

A. B. Enskun, B. B. Cepeoa

DAY «25 I'ocHNHxummoTonorun Muno6oponsr Poccrny»

25gosnithim@mil.ru

OueHka TONJIMBONPOHULIAEMOCTH CTEKJIOMJIACTHKOBBIX TPY0 M KOHLENTYaIbHbIE IIYTH pPelieHus NPosJieMbl
o0ecrnieyeHHsI repMETHYHOCTH KOMIIO3UTHOTO COOPHO-Pa300pHOro Tpydonposoaa

C ucnonv308anuem CUCMEMHO20 NOOX00A YCMAHOBIEHbL 8UObL BO3MYUWICHUL, BOZHUKAIOWUX 8 MPYOHOM TUHEIIHOM
IleMenme npu QYHKYUOHUPOSAHUU, U UX NOCIEOCMBUS, NPUBOOAUUE K HAPYUEHUIO 2ePMEMUUHOCTIY KOMNOZUMHBIX

mpyo. [lpednoacena gusuueckas moodenb npoyecca nPoHUYAeMoCmu, 8 KOMopou cmenKa mpyovl paccmampueaemcs



Kak nopucmas cpeod, NPOHU3AHHASL NAPATIENbHBIMU OpY2 OpY2y KAnuiapamu, npueeoeHbsl pesyibmansl OYeHKU
NPOHUYAEMOCIMU CINEHKU KOMUO3ZUMHOU mMpyObl HEPAGHOBECHOU CNUPATLHO-GUHIMOBOU HAMOMKU NO KDUMEPUIO
2epMemuyHoCmu. ApeymMeHmuposanvl KOHYenmyaibhble N0OX00bl K peuleHuro npooiemol 2epmMemuiHOCmu
KOMRO3UMHBIX MPYOONpo8000s.

KmroueBble ciioBa: cO0pHO-pa30OpHBIE TPYOOIPOBOABI, TEPMETHIHOCTH KOMITO3UTHBIX TPYO,
TOMJIMBOMPOHUIIAEMOCTh, KPUTSPHH OLICHKH, CTPYKTYpa HAMOTOYHOTO CTEKJIOKOMITO3UTa, TOTOK MOTOPHBIX TOTLIHB,

MHUKPOTPEIIUHBI CTPYKTYPbI, KAWUIAPBI IPOHULIAHUS.

A. V. Yelikin, V. V. Sereda.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Assessment of Fuel Permeability for Fiberglass Pipes and Conceptual Approaches to Solving Problems Related
with Metal-Composite Sectional Pipeline Leak Tightness

As the system concept has been adopted, some disturbances arising in a pipe linear element have been found during
operation, as well as their effects, causing leakproofness breakdown of the composite pipelines. The authors suggested
a physical model for permeability process, in which the pipe wall is considered to be porous capillary medium; the
evaluation results for non-equilibrium spiral-screwed wound composite pipe wall permeability have been disclosed
with respect to the leakproofness criteria. Conceptual solutions for composite pipeline leakproofness have been
reasoned.

Key words: sectional pipelines, composite pipeline leakproofness, fuel permeability, estimation criteria,

filament-wound fiber-glass composite structure, motor fuel run, structure microcracks, permeability capillary.

10. M. ITumenos, A. B. Yaumoko, B. A. Cepeoa

DAY «25 I'ocHUU xummoronorun MunobopoHs! Poccnm

25gosnithim@mil.ru

MeToauka MMHTAIIHOHHOTO MOJEJTUPOBAHNS XUMMOTOJIOTHYECKHX MPOLECCOB /ISl OLEHKH

¥ MPOTrHO3HPOBAHMS IKCIITYATAIIMOHHBIX CBOICTB rOprove-cMa304HbIX MATEPHAJIOB

B pabome npedcmasnena memoouxa mooenupoganust XUMMOMOLOSULECKUX NPOYECCO8, NO360AIOWAS

N0 pe3yibmamam UCnblmanui 2opiode-cmazounvix mamepuanos (I CM) na gusuueckux mooensx 06vexmos
npumenenus I CM cmpoumbs ¢ ucnonvzosanuem IBM mamemamuueckue u umMumayuoHHvle MOOeU NPOYECcCco8 U Had UX
OCHOBe OYEeHUBAMb U NPOSHO3UPOBAMb dKCHIyamayuonusle ceoticmea I'CM ¢ yuemom 6eposimuocmubix
xapaxkmepucmux (3akoHog pacnpeoenenus) cocmasa I CM, peanbHuix pesxcumos pabomsl u YCa08Ull S3KCHIYamayuu
mexnuku. [lpusedenvl pe3yrvmamol anpodoayuu MemoouKyu NPUMEHUMENbHO K C8OUCMBAM MOMOPHBIX MONIUS.
KioueBble ci10Ba: roproue-cMa3ouHble MaTepUAalIbl, IKCIUTyaTallHOHHOE CBOMCTBO, XUMMOTOJIOTHYECKUH Mpolece,

HUMUTAOUOHHOC MOJCIIMPOBAHNUE, MATEMATHYIECCKAA MOJCIIb, IIPOTHO3UPOBAHUE.

Yu. M. Pimenov, A. V. Ulit’ko, V. A. Sereda.
25th State Scientific Research Institute of Chemmotology
of the Ministry of Defense of Russian Federation



Method of Simulation Modeling of Chemmotological Processes

for Fuels and Lubricants Performance Properties Evaluation and Forecasting

Method of simulation modeling of chemmotological processes that is aimed at construction of mathematical and
simulation computer models of the in-equipment operation processes is proposed. Application of the suggested
simulation modeling of chemmotological processes will allow the fuels and lubricants performance properties
evaluation and forecast that represent probabilistic characteristics (laws of probability distribution) of fuels and
lubricants composition as well as real world equipment operational conditions, to be easily obtained. The examples of
advantages of the new method are provided when estimating the properties of motor fuels.

Key words: fiels and lubricants, performance property, chemmotological process, simulation modeling,

mathematical model, forecasting.

A. B. Opewenkos

DAY «25 I'ocHUU xummotonorun Munobopons! Poccun

25gosniithim@mil.ru

HccaenoBanue ocaakooOpa3oBaHusi B PpeAKTUBHbBIX TOIUIMBAX NMPU 00BOTHEHUH

€ HCNOJIb30BAHUEM METO/10B MOJIEKYJISIPHON MeXaHUKH

Ilpugeoenvl pesyrbmamol Uccied08aHUsL NPOYECCO8 POPMUPOBAHUSL U CIMPYKIYPUPOBAHUSL OUCHEPCHBIX CUCTEM
MONauUg 0Jisl peaKmugHblx osueamenel 8 ycuosusax konmaxma monausa TC-1 ¢ npomugo8o00KpUCMANIU3AYUOHHBIMU
aHcuUOKoCmAMU U De3 HUX ¢ 8000U, A MAKJCe 00PA30BAHUSL A2PecUPOBAHHOU OUCNEPCHOU hasbl, Aendowelcsi OOHOU
U3 NPUYUH OTHKA308 MONTUSHBIX CUCMEM AGUAMEXHUKIL.

KioueBble cj10Ba: TUCIIEPCHAS CHCTEMa, arpEeTHPOBaHHAs TUCTIepCcHas (asa, CIOKHAs CTPYKTypHAas SAHHUIIA,

MCIKMOJICKYJISIPHBIC BSaHMOHeﬁCTBHH, CTCPUYCCKAA SHCPIrus, (I)YHKI_II/II/I CHJIOBOI'O ITIOJIA.

A. V. Oreshenkov.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Study of Sedimentation in Jet Fuels Due to Watering

Using Methods of Molecular Mechanics

The research results of the formation and structuring of dispersed jet fuel systems in contact of fuel TS-1 with icing
inhibition liquids and without them with water, as well as the formation of the aggregated dispersed phase, which is
one of the causes of fuel system failures of aircraft, are presented.

Key words: dispersed system, aggregated dispersed phase, complex structural unit, intermolecular interactions,

steric energy, force field functions.

. A. Manvwies, B. B. Konopamenxo, B. B. Cy3ukos, U. M. Hukumun
DAY «25 I'ocHUU xummoTonmornn Muno6opoHbs! Poccrm»

25gosnithim@mil.ru



IIpuMeHeHUe IVIAHMPOBAHUSA IKCIIEPUMEHTA IS ONTHMHU3ANMH YCJIOBHI HCIIBITAHUSA

NPH OLlCHKe MPOTHBOM3HOCHBIX CBOICTB aBHAKEPOCHHOB

IIpeonooiceno ucnonb306ams Mamemamuieckoe RIAHUPOBaHue IKCHepUMenma Onsl ONMUMUAYUY YCI08UL
UCNBIMAHUSA, NPU KOMOPBIX 00ecneuueaemcs MaKkCUMAaibHas paspeuarouds cnocOOHOCIMb Memooa OyeHKu
NPOMUBOUZHOCHBIX CEOUCME ABUAYUOHHBIX KEPOCUHO8. B kauecmee kpumepus onmumuzayuu 6bl0pana
abconomuas pazHocms Mextcoy 3HA4eHUAMU ONPeoeiaemMo20 NOKA3amens «WUpUHa 00OPOICKU USHOCAY
0J15 MONAUG C PA3TUYHBIM YPOGHEM NPOMUBOUSHOCHBIX CEOUCME.

KioueBble ci10Ba: aBUALIMOHHBIN KEPOCUH, IPOTHBOU3HOCHBIE CBOWCTBA, IOA00KE, MOIEINPOBAHHUE,

MJIAHUPOBAHUC IKCTICPUMCHTA, UCIIBITAHUA, OIITUMU3AI U,

D. A. Manishev, V. V. Kondratenko, V. V. Suzikov, I. M. Nikitin.

25th State Scientific Research Institute of Chemmotology

of the Ministry of Defense of Russian Federation

Application of Experiment Planning for Optimization of Test Conditions

when Evaluating Anti-Wear Properties of Aviation Kerosene

1t is proposed to use the mathematical planning of the experiment to optimize the test conditions which provide
the maximum resolution of the method for assessing the anti-wear properties of aviation kerosene. The absolute
difference between the values of the determined indicator "wear-track width" for fuels with different levels of
anti-wear properties is selected as the optimization criterion.

Key words: aviation kerosene, anti-wear properties, similarity, simulation, experiment planning, testing,

optimization.

Wenzhe Li'", Wei Li’, Feng Dai' , Xinyu Xiao®, Qianbin Wen’

'Sichuan Changning Gas Development Co., Ltd, Chengdu, China,

?Petrochina Southwest Oil & Gasfield Company, Engineering & Technology Department, Chengdu, China,
*Intercontinental Strait Energy Technology Co.Ltd, Chengdu, China

lwz9 petrochina@163.com

A New Wellbore Stability Model for Shale Gas Horizontal Wells With Effects

of Bedding Planes and Water Content

The exploration and development of shale gas has been a hot spot in natural gas industry, while wellbore instability is
always problem during the drilling of horizontal shale gas wells. In this paper, based on the circumferential stresses
analysis of horizontal wells and analysis of geometrical relationships of bedding planes and wellbore, a new
horizontal wellbore stability model considering the effect of bedding planes is introduced when water contents are
taken into the strength parameters of shale; then a comparison with the wellbore stability model for intrinsic rocks is
made based on actual field data of a shale gas well, results of which show that existence of bedding planes make
wellbore more unstable. Meanwhile, the maximum and minimum value of collapse pressure density at different
azimuths of wellbore linearly increase with increasing water contents. Besides, results also show that factors like
azimuths of wellbore, dip angles and dip directions of bedding planes have significant impact on wellbore stability of

horizontal shale gas wells.



Key words: wellbore stability, bedding planes, water content, shale gas, horizontal wells, collapse pressure.

Shuangjin Zheng, Tao Liu*, Dongnan Du, Yu Liu, Yi Pan

!College of Petroleum Engineering, Yangtze University, China,

423519009@qq.com

Research on the Fluid Flow Characteristics in the Process of Pump Closing in Cementing

In the process of cementing for formations with narrow density window, due to the instantaneous change of
displacement at the time of closing the cementing pump, the fluctuation of flow and pressure are produced in the
wellbore, which is bound to affect the wellbore pressure safety and annulus wellbore stability. Therefore, it is very
important to study the flow characteristics of wellbore fluid in the process of closing the cementing pump. The control
equations for wellbore fluid flow in the process of instantaneous cementing pump closing are established, the solving
method and boundary conditions are determined, the corresponding calculation software is developed, and the flow
characteristics of wellbore fluid in the process of closing the cementing pump are analyzed based on the practical
calculation. This research has important practical significance for optimizing the operation of closing a cementing
pump.

Key words: control equation, solvingmethod, boundary condition, practical calculation.

Chunging Zha', Zhiwei Dong', Lixin Zhu?, Jie Chen’, Yan Xi'

'Beijing University of Technology, China,

National Engineering Laboratory for Cyberlearning and Intelligent Technology, Beijing Normal University, China,
3EnerTech—Drilling & Production Co., CNOOC, Tianjin, China

Development and Dynamic Analysis of Torsional Vibration Damping Tool for PDC Bit

1t is generally recognized that the stick-slip motion of Polycrystalline Diamond Compact (PDC) bit is responsible for
the low rate of penetration (ROP) and premature failure of the PDC bit in drilling hard rock formations. To solve this
problem, a torsional vibration damping tool was developed. A working principle model of the tool and a calculation
model of the optimal spiral angle of the tool were established. The stability of the tool was analyzed, and the
parameter range of spiral guideline thread stability was determined. Theoretical analysis revealed that the tool can
automatically adjust the WOB and the rotary speed of the PDC bit through the spiral guide and the disc spring, which
could suppress the torsional vibration of the PDC bit and convert part of the vibration load into cutting torque for
rock breaking and thus to improve the rate of penetration (ROP). The optimal spiral angle of the tool is proportional
to the axial stiffness, bit diameter and rock hardness of the drill string system and inversely proportional to the
torsional stiffness of the drill string system and the reclining angle of the PDC bit. The stability of the tool is related to
the spiral angle, length and friction angle of the spiral guide. The tools were applied in test wells, the results indicate
that the torque fluctuations are significantly decreased and effectively extend the service life of the PDC bit. During
the test process, the tool exhibits steady performance, the feasibility of the tool calculation model was verified. It is
anticipated that the presented results will make such drilling a more feasible method for well services.

Key words: torsional vibration, stick-slip, WOB, PDC bit, ROP.



Sun Tongcheng', Sun Lianzhong’, Yang Xiaohui', Sun Tengfei®’, Liu Zuocai’

'Sinopec Northwest Oilfield Company, Urumgi, China,

2Sinopec Research Institute of Petroleum Engineering, Beijing, China,

*Beijing university of chemical technology, College of mechanical and electrical engineering, Beijing, China,
“Sinopec Southwest Oilfield Service Corporation, Chengdu, China

suntengfei7@sina.com

Study on Mechanical Behavior of Production String in High Temperature and High Pressure Wells

High temperature and high pressure wells are facing a lot of problems such as complicated stress on production
string, severe deformation and annular pressure, which seriously restrict the pace of drilling and development of high
temperature and high pressure oil and gas resources in China. In this paper, theoretical analysis and software
calculation are combined to study stress and deformation of high temperature and high pressure well string. Through
this research, the flow and method of mechanical analysis of high-temperature and high-pressure wells are
established, which can effectively guide the mechanical analysis of high-temperature and high-pressure wells in the
future. At last, this paper describes the analysis flow and calculation method of string mechanics according to an
example, and calculates the force, deformation and trap pressure of string and packer under different working
conditions. These calculation results can give some warning to the field operation in advance. Therefore, the research
content of this paper can provide the analytical method and process for the mechanical analysis of production string
in the development scheme design of high temperature and high pressure well.

Key words: high temperature and high pressure well, production string, force analysis, trap pressure.

Weiwei Teng'?, Jiangang Shi’, Baocheng Wu’, Wenhui Dang?, Zhenxin Jiang?, Yuan Li’, Xiangwei Kong’

'China University of Petroleum, Beijing, China,

?Xinjiang Oilfield Company, Karamay, XinJiang, China,

3School of petroleum engineering, Yangtze University, Wuhan Hubei, China

76922591(@qq.com

Analysis of the influence of gas solubility on the gas flow characteristics of 0 in MPD operating

In consideration of gas solubility, gas slippage, volume coefficient of oil-based drilling fluid, the concept of annular 0
gas flow is put forward, and the model of residual gas is put forward. The calculation results show that in the process
of continuous gas influx at the bottom of the well. The phenomenon of annular 0 gas flow can be produced by
considering solubility. The increase of back pressure, the decrease of gas invasion rate and the decrease of oil-based
ratio all increase the annular 0 gas flow well section. The invasion of carbonate gas at the bottom of the well, the back
pressure is increased from 0.1MPa to 4.0Mpa, and the annular 0 gas flow section is increased from 1000m to 2700m,
the maximum error of the annular void ratio is 21.22% without considering the 0 gas flow. When the CO; gas invades
the bottom of the well, the oil base ratio is increased from 0.1 to 5, and the annular 0 gas flow section is increased
from 1500 to 2250 m, the maximum error of the annular void ratio is 26.57%.

Key words: solubility, 0 gas flow, gas-liquid two phase, drilling, annulus.
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Prediction of shear-wave velocities in carbonate reservoir

Shear-wave velocities must be predicted to conduct AVO (amplitude variation with offset) inversion, interpret seismic
converted-wave data, and match reservoir engineering information with seismic data in regions without shear-wave
velocities. During CO: flooding and sequestration, the shear-wave velocity varies with the pressure that is caused by
fluid injection. Predictions of how the shear-wave velocity changes with pressure can be used to interpret 4D seismic
monitoring data during different stages of CO; injection. We use the characteristics of the Marly dolomite and Vuggy
limestone units of the Weyburn Oilfield reservoir in Canada and Digby’s model alongside Gassmann’s equation to
predict how the shear-wave velocity in this carbonate rock changes with pressure. We propose a new method for
calculating the coordination number of the model and supplement the results with a shale correction, enabling our
prediction to closely match the measured shear-wave velocities. Our method is verified by dipole sonic logging data
and petrophysical test data from the Weyburn Oilfield. Our method is first applied to petrophysical test data, and the
average error is below 5%. Then, our method is applied to well log data, the average error in the porous media is
3.014% in the Marly unit and 6.288% in the Vuggy unit.

Key words: CO, sequestration, pressure-dependent shear-wave velocity, Digby model.
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Novel Method for Imbibition Production Mechanism Study Using NMR Technique

Tight volcanic reservoirs are characterized by strong heterogeneity, fracture development and difficult reservoir
development. How to effectively develop such reservoirs is an important research work in oil and gas field
development. The imbibition production is an important mechanism for oil recovery in tight reservoirs. In this paper,
based on the poor development of horizontal wells in tight volcanic reservoirs, the mechanism of the imbibition
production during fracturing fluid flowback in tight volcanic reservoir was studied using nuclear magnetic resonance
(NMR) technology. First, the wire-cutting technique was used to simulate the fracture generated by the hydraulic

fracturing development, and the core was filled with quartz sand. Last, the migration of fluid between small pores and



macropores during the imbibition process was studied by low-field NMR imbibition experiments. The research results
show that the imbibition displacement of fracturing fluid with high pressure can effectively increase the degree of
recovery, while the soaking time can affect the imbibition exchange of fluid between crack and matrix. Due to the
small radius of the pores of the volcanic rock and the large resistance of the capillary, the imbibition stability time is
longer. Furthermore, the pore size distribution of volcanic rock was analyzed quantitatively by NMR and mercury
intrusion porosimetry. The dynamic imbibition process is mainly happened in pores less than 2 um.

Key words: volcanic reservoir, fracturing fluid flowback, imbibition production, NMR.

Erbiao Lou', Hongtao Liu', Tengfei Sun®", Fen Peng', Bo Zhang', Bo Zhou', Duanrui Zhang'

'Tarim Oilfield Company, PetroChina, Korla, China,

?Beijing University of Chemical Technology, Beijing, China

suntengfei@mail.buct.edu.cn

Method to Design and Check Tensile Coefficient in Ultra-deep Wells

Based on Casing Axial Load and Quality Reliability

1t is very important to design safety factor to ensure the safety, reliability and economy of casing strings. According to
the field practice, no casing failure happened in some deep and ultra-deep wells when the casing tensile coefficient is
under the required range (1.6-2.0), but there is no adequate scientific basis. Based on the engineering experiences
and available research, this paper analyzes the key influencing factors on the casing tensile coefficient and the types
of axial loads. Related method is also carried out to accurately calculate the axial loads. Based on the reliability
theory and processing quality reliability, a method is established to design the casing tensile coefficient. And then the
value of casing tensile coefficient is obtained through the proposed method using the failure probability of casing
tensile strength. This method is applied in the deep well of Tarim Qilfield, the results shows that the suitable casing
tensile coefficient can reduced to 1.5 while the casing strength can keep reliable. The result has been applied and
verified in Tarim Qilfield, thus providing technical support for the development of deep oil and gas.

Key words: ultra-deep well; casing strength reliability; tensile coefficient; design method; field application.
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