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has treshold pressure grad ent and themobility ofwater- free heavy oil is cbsely related to pore throats ze and viscosity This ex2
permentmodel s mu htes the flov condition ofheavy oil n rock pore troat verifies he theological property of heavy oil n unde2
ground fomation and is a reference to recovery of heavy oil reservoir

K ey words heavy oi] vscosity rheobgical curvg threshold pressure gradient

Application of high temperature gas drive n ultra heavy oildevelopment
MAHong- bo
(LiacheOilfied Canpany, P etroChina, P anjin Liaoning 12401Q China)

Abstract The recovery prob kms exposed n them ddle and late stage of cyclic steam stimulation Drultra heavy oil n Liaohe oil
province have been tackled by the synergstic effect of CO, and other resu ltant of reaction generated when h igh tam perature gas drive
systan is njected nto fomation aswell as surfactant to attain te effect of mproving steam svept volume and oil displacanent eff2
ciency The high temperature gas drive agent developed trough study & good at Haming and vscosity reduction and is non- poll2
tive to oil reservor Successfllapp lication of h is technology has provided a new way of mproving CSS effect for u ltra heavy oilwells
in later cycks and has pran 8 ng application fiture n heavy oil recovery ndustry

K ey words ulta heavy 0i] cyclic steam stmulation, high tanperature gas drive agent high tanperature foan, dissolition drive

Liaohe oil province

Numerical smulaton of fracturng n water njecton well for South Zhuang 74 low
p em eability reservoir in Shen gli oilfield
QU Zhan- qng FAN Fej WEN Qng- zhj HU Gao- qun ZHANG Xu- qin
(Chna University of P etroleam, Dongying Shandong 257061, China)

Abstract Physicalmodel and mathenaticalmodel of reservoir and fiactures have been built to perfom numerical smuhtion for hy
draulic fracturing n awater injection well of South Zhuang 74 low pemeab ility reservoir The n fluence of nputhorizon pem eability
on water injecton rate is analyzed and fracture radus and fracture flov capacty are optimized The optim zed fracture rad is is
01 30- 0135 and fracture pemeability 1 000- 2 000Lm” Stidy shows that foraton pressure will increasew ith the ncreasing of
fracture radius and fracture pemeability and the nfluence of ncreased fiacture rad s on fomation pressure is greater han that of
increased pem eability

K ey words numerical smulation, fracture flov capacity fracture raduus Dmaton pressurg Souh Zhuang 74 lov pemeability

resevoir

Fracturing by blending fiber in Haihr O ilfield
LU Qj LU Miaqg LICun- mong ZHAO Hao- wei
(Daqing Oilfield Canpany, P etChna Dagqing, Heilmgjang 163000, China)
Abstract Reservoirs n Bei 301 Block ofHailar Oilfield have prob km of most proppant near wellbore flov ng back durng fracturng
process and fiactures close parttially or entirely Catbon fber sand control technique & tested both n laboratory and mn site bym ak ng ad2
vantage of fber that & physically stable and can Hm spatalnet stucture The study shows that the technique of fiacturng by b kending 2
ber ie directly blending catban fber no fracturing fluid & feasbk Carbon fber has smihr sand contol effct with encapsulated c@
ransite moreove; 1t can mprove sand suspension property of fiacturng fluid fracture conductivity and stmulatin result This study
provides technical support to reservoir stinulation n H aibr Oilfield and can be referred to for fracturing n smilar reserwoirs

Key words fracurng proppant back flow encapsulated ceransitg fber sand control flw canductwity Hailar O ilfield

A new model of skin factor and productwity ratio evaluation for horizontalwellswith various canp letion systan s
DONG Chang- yin WU Long WANG A+ png ZHANG Qi
(Chmna University of P etroleum, Dongying Shandong 257061, China)
Abstract Thispaper addresses he additibnal flov resistance area fomed n 8 leading canpletion systans of horizontalwells which
is divided into several areas fran distant fomatin to nside welbore incidng outside casng annu br areg perbratin campaction
areg perforation hole pack ng area and mside casng packing area n order to give a unibm fomula ofhorizontalwell productivity

wih consideration of ki factor According to an assumed physicalmode] the calcu htimmetod of lan nar flow and turbu knt flov



pressure drop and skin factor for he above areas is ewlved and the calculation model for total skin factor and productwvity rato of
horzontalwells w ith various canpletion styks s devebped Thismodelcan be optionally and easily used to analyze the skin factor
of all flov areas and the productivity ratio of allwell canpletions A case study has analyzed the skin factor of each flow res stance
area the mpacts of contam mated zong perforation parameters and packing zme pemeability on productivity ratig and proposed
methods of mproving productivity ratio

Keywords horizntalwel] gravel pack well conpktion systan; skin ficto; praductvity atip pressure drop productivity eva lnation

T he necessity ofacid fracturng treatm ent for high sour gaswells
HU Jing- hong, HE Shun- 1li, YANG Xue- feng’2, WANG Bao- zw’
(L MOE Key Laboratory of P etoleum Engieering China University of P etroleum, Bejjing 102249 China;
2 Soutwest Oil& GasF ield Campany, P etrocChina, Chengdy Sichuan 610051, China;
3. Changgqing Oilfield Campany, P etrocChina, Yan. an, Shaanxi 716000 Chmna)

Abstract Hydraulc fracuring and acid treatnent are man stmu htion measures for ow pemeability reservor For high sour gas
welly n- deph study s needed for he necessity of acid fracturng for reservoir stinulatiom Numericalmodek of gas percolation
are respectively built bracd fracurng and non- acid fracurngwelk based on experinents of pemeability danage due © sulfir
depositw ih carbonate cores of different pemeability Bottonhole pressure drawdovn curves are generated for both acid fracturng
and non- acid fracturng wells under fxed production The results show that sour gas well can mplanentacid fracturing which can
increase gas flow conductivity slw dovn pressure drop under certain quota albcation of production delay sulfir precp itation tme

and mprove gas recovery ratio This study enriches and mproves the teory of acid fracturing for sour gas welk

K ey words high saurgaswell acid fracuring sulfur deposition, numerical smulatioy pressure drop curve

Study and app lica tion of profile control process for extra- deep heavy oil reservoir
MU Jin- feng
(Tuha Oified Canpany, PetroChina, Shanshan, Xinjiang 838202 China)
Abstract Profile con trol process has been stud ed and app lied forwater njectimwellLu 2- 5 nLu 2 Block ofLukeqin oilfield a@
cording © reserwoir characteristics waterflood ng perbmance and the investigatin of danestic profile can trol process for heavy oil
felds n order to controlwater and ncrease oil production Good resu lt of liquid reduction and oil production nmcrementhas been &
chieved through cbse Dllow- up ofwell group perforance data and systamatic analysis Ths study p bneers subsequent design and
evaliation ofprofile control process Drwater welk n Lukeq n oilfeld and & promising Hr popularzation and app lication

K ey words extra- deep heavy oil profik control process application, resulf Lukeqin oilfeld

A new theory of m proving oil recovery factor for oilfields in extra high water cut stage
DOU Hmg- en
(Research Institute of P etroleum Exploration& Development P etroChna, Beijing 100083, China )

Abstract This paper exammes the functions of rehtive pemeability curve fractimal flow equation and Buck ky- Leverett equation
in the theory of mproving oil recovery efficency by conventinal waterflood Equatims ofwaterflood efficency and recovery factor
are derived based on Buckley- Leverett equation and material bahnce relatonship Ithas been analyzed that the u ltim ate waterflood
efficiency is not a constant value according to the practices of mproving waterflood oilrecovery Dr high water cut and extra high wa
ter cut oilfelds n eastern Chna The suudy shovs that rsewoir pore structurg porosity and pemeability and fluid parameters
change with reservoir tanperature and pressure atd ifferent stages ofoilfeld develbpment A's the fluid is ncreasingly produced te
property of the fluid especially the viscosityw ill change a lot It is proposed through theoretical analysis that the relative pem eability
curve isnon- continuous during oilfeld development process the wo end pont vabies K., andK,,, change over tme and residual
oil satiration & not a constant valie and the limit is zero This new teory is a challenge to traditionalwaterflood tieory and needs to
be further proved through theoretical and expermental studies

K ey words oilfield ofh igh water cut mproved oil recovery displacement efficiency rehtive permeability new waterflood theory



