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Abstracts

Petro—geochemistry，LA—ICP—MS zircon U—Pb chronology and tectonic implications of monzonitic

and diabase：taking the middle of Nanxiong Fault Belt in the Nanxiong Basin within the Northern

dong as an example／2022，46(6)：l 13

granite

Guang—

ZHA()Jia 7nan，QIU Jiwei，CUI Yongchun，I。IU Jun，WEI Wending，YANG Jian，YAN Bin，SU

Hongliang

(29l Brig“de o厂GM“门g矗o"g Proui卵(、8 N“fZF“r J门矗“sfry GF(JZ()gic“Z B“nP““，G““卵gz矗oM，GM“订gdo卵g

510800，C矗i”“)

Abstract：In。rder t。study the geological characteristics and tect。nic im

Belt in the northern margin of Nanxiong Basin，monzonilic granile and

plicati。ns。f the Nanxiong Fault

diabase in the middle of Nanx

iong Fault Belt are taken as the research object． Based on the study of field geological exploration，

petro geochemistry and I。A ICP MS zircon U Pb chronology，the petrological characteristics，major ele

mcnt charactcristics，trace clcmcnt characteristics and chronological characteristics of monzonitic granitc

and diabase have been analyzed in detail． In addition，the petr。genesis and tectonic implications of mon

zonilic granite and diabase have been strictly discussed． This resuh shows that the monzonitic granile in

the middle of Nanxiong Fault Belt is

acteristics。f S—type granite． The lig

pe

ht

raluminous high—K calc—alkalic rock series with geochemical char

rare earth elements(I。REE)are remarkably enriched．The mon

z。nitic granite samples are intensely enriched in Rb，Th，K，Sr，Pb and。bviously depleted in Nb，Ta，

Ti with an obvi。us ncgativc anomaly． The I。A—ICP—MS zircon U—Pb dating results of the monzonit!ic

granite samples yield a
2。6

Pb／23
8
U wcighted mean age of(448．5±6．8)Ma．This monz。nitic granite be

longs to syn c011ision granitoids，the REE geochcmical characteristics of which are similar to those of o

ccanic v01canic arc granite(VAG)．This study indicates that the diabase in thc middle of Nanxiong Fault

Belt is a(1uasi—alumin。us calc—alkaline r。ck series． The diabase samples are。bvi。usly enriched in Sr，

Pb，Ta，Ti，Nb，Rb and evidently depleted in Pr，Sm，Gd，Tb，Ho．The 2⋯Pb／238 U weighted mean

age of(437．2±3．5)Ma．The diabase samples have the trace element geochemical characteristics of en

riched mid oceanic ridge basalt(E M()RB)，which are formed in the tect。nic environment of mid oceanic

ridge near the trench．The magma is derived from the enriched mantle．It is evidently believed that there

was a rcgi。nal tcctonic stress transf。rma“on fr。m comprcssion to cxtcnsion during 448 to 437 Ma． And

magma fractional crystallization is acc。mpanied by the crust derived material remelting and the partici

pa“on of fluids in the process of the inlense magmatic aclivily，undergoing the late mantle derived mag

ma intrusion． The research results provide the structural geological and chronological evidence for prov

enance analysis and the study。f the relati。nship between granite bodies，offer the basic scientific refer

enccs for furthcr idcntification of characteristics。f uranium minerealizati。n and metallogeny， and havc

the application value for the research 。n tect。nic implicati。ns and fault contr。11ing characteristics 。f

·T·
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Nanxiong Fault Bclt

Key words： Nanxiong Basin； Nanxiong Fault Belt； monzonitic granite； diabasc； petro—geochcmistry；

I．A ICP MS zircon U Pb chronology；geological structure

occurrence characteristics and control factors of movable fluids in Baikouquan Formation glutenite reser—

voirs in Ma 2 Block／2022，46(6)：14 25

CUI Yanhul，ZHU Guota。1，ZHU Jiel，I。IU Ta01，GA()Xianglul，WANG Chen2

(1．()!玎igZ“TF(’矗”ic“Z 59r可!cF Br“门f矗o／、X!”Ji“"g()i∥igZd(：D 7"p“”y o／、(：NP(：，K“r“7”“y，Xi订歹i“钾g

834000，C^i”“；2．Sf^ooZ o，PPfroZP“7M E”g：”PPri”g，Xi缸”S^iyoM L场iuPrs打y，Xi缸”，S矗“以工’i 710065，

Abstract： Sandy con910mcratc rcscrvoirs havc thc charactcristics of strong hetcrogcncity。f porc throat

structure and c。mplex fluid occurrence mechanism， which restrict the productivity of sin91e wells． In

。rder t。reveal the micr。sc。pic occurrence characteristics of fluid in 91utenite reservoirs，taking the Baik

ouquan Formation in well Ma 2 as a case，typical glutenite core samples were selected． The microscopic

pore throat characterislics of Baikouquan Formation reservoirs were qual“alively evaluated by scanning

electron microscopy(SEM)and high pressure mercury intrusion(HPMI)tes慨The NMR movable fluid

test was carrled out to quantltatlVely characterlze the dlstrlbutlon characterlstlcs o±moVable±luld at dl±一

ferent pore throat scales，and to clarify the key c。ntr01 fact。rs of m。vable fluid． The results sh。w that

thc differcnce of movable fluid parameters in thc glutenite reserv。ir of Baikouquan Formation is small．

The T2 cut。ff values of Baik。uquan Formation range fr。m 1．86 to 6．69 ms，with an average of 4．02

ms．The movablc fluid saturation ranges from 44．30％t。54．88％，with an avcrage of 48．38％． The

movablc fluid porosity ranges from 1．86％to 6．69％，with an average of 3．95％．The best centrifugal

f。rce exists in the centrifugation experiment of glutenite core samples，and the best centrifugal force is

between 0．92 and 0．97 MPa． Under the optimal centrifugal force，the fluid in the larger pore thr。ats is

almost completely used，and the main storage space for the bound fluid is the smaller pore throats． The

porosity and permeability are positively correlated with the movable fluid saturation。f the overall pore

thr。at． The c。rrelation analysis between the p。re thr。at characteristic parameters and the movable fluid

saturation shows that the pore throat connectivity and s。rting are good，and the fluid in the pore throat

has the high scepagc capacity． The clay minerals fill or swell with watcr t。reduce thc porc space or

block the thr。at，causing an increase in bound fluid content． The research pr。vides theoretical support

f。r further understanding the reservoir characteristics and seepage 1aw。f the conglomerate reservoir．

Key words： movable fluid saturation；fluid。ccurrence characteristics； main controlling factors； nuclear

magne“c resonance technology；glutenile reservoirs；Baikouquan Forma“on； Ma 2 B10ck

Sequence stratigraphic analysis of the Eocene in Wushi Sag，Beibuwan Basin／2022，46(6)：26—39

REN Yanl，SUN I。c2，FANG Maoj un2，YU Xinghc。，I。I Shcngli3，(二A()Mingxuan3

g十LM十L对”r矗fr醴gSgRCOONC90“灯矗C8200O【g，一VPBdPfⅢLy挖以声mOC』n，O十L醴MrPf挖『COONC
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(!(J 7竹声“"y Li 7儿ifPd，BF巧i”g 100028，

，fie门(’8s(BeiJi门g)，Bgi歹j订g 100083，

(?矗i订“；3．Sc^()(：JZ o厂E"P，-g了RPsoMrcP，(?，7i"“L砌i可8rs!fy D厂GPo

C厶i订“)

Abstract：The Wushi Sag is onc of thc main hydrocarbon—gcncrating sags in

main accumulati。n system is the second and third members。f the I。iushagang

thc Bcibuwan

Formation in

Basin．Thc

the Eocene．

Under the guidance of the theory。f sequence stratigraphy，applying INPEFA technology t。assist in the

division of sequence stratigr

curve shape characteristics，

aph

the

ic boundaries． Accordi

cyclic stacking pattern

ng

of

to the correspondi

the base level and

ng

the

relationship between the

cyclicity of thc scdimcn

tary strata， combined with the terminati。n characteristics。f seismic reflection， the interface of the

third order sequence and the f。urth order sequence was identified． And the sequence divisi。n scheme

was established． The results show that from bottom to top，the Eocene of Wushi Sag is divided into two

third—order se(1uences(SQl，SQ2)and six fourth—order sequences(MSCl，MSC2，MSC3，MSC4，MSC5，

MSC6)． The sequence structure pattern of the flexural s1。pe break zone in the sludy area is established，

showing the remarkable development of sand bodies in the 10wer part of the sequence， and 1he slrali

g

d

raphic distributi。n pattern of the study area(northwest thin， southeast thick， fault developed) is als。

efined． The results have reference significance for the study of sedimentary distribution law， c。mpre

hcnsive evaluation of reservoir and prediction of favorable area

Key words： Bcibuwan Basin； Wushi Sag； Eocenc； sequcnce stratigraphic division； scquencc structurc

style

Identification and internal anatomy of Carboniferous volcanic reservoir of Chepaizi Uplift in Junggar Basin／

2022，46(6)：40—51

PAN Hon91，I。I Xiaoshanl，JIN Pin92，JIANG Zhibinl，GU Kaifang

t 1． Ezplt)rn￡it)7t ana De勘el()p rn e诅l Re search ln s￡i￡Mte，Pe￡r()Chi7ta xi诅j÷u7tg Oil彝eld C()?n pu7t了，

K以r“，”以y，Xi”歹i(z”g 834000，C^i订“；2． HPiyoMs^以”Co，”户“订y t∥扎^Li 7扎i￡e矗Licz6i zif了fJ厂Xi”歹i“”皇

0it声PZd CD 7m乡(z"y，Pe，roC，1i”“，K以r以，"“歹，Xi”歹i“”g 834000，C^i订“)

Abstract：The volcanic oil reservoir is characterized wilh variable 1ith0109y and 1ith0109ic facies，strong

helerogeneily，hard prediction． Taking 1he Carb。niferous v01canic rocks of Chepaizi Uplift in Junggar

Basin as an exampl

canic rock mass ch

e，combined with the c。re，seismic data and well l。gging，we mainly studied。n vol

aracterizati。n， division of volcanic peri。ds， analysis of v。1canic mass， prediction。f

dominant 1ithofacies．Based。n this，the three phase and multiplc attribute charactcristics of v01canic rock

mass f。rmcd by 1ithofacics， 1099ing facics and seismic facies are summarized．Thc rcsults sh。w that

there are two v01canic channels and seven v01canic rocks in the m。n。clinic axis of Chepaizi Uplift in

Junggar Basin． The v。1canic erupti。n is the central eruption m。de which has experienced three peri。ds。f

volcanic eruption． I。ongitudinally，the Carboniferous strata from deep to shallow are successively divided

int。stages C1，C2 and C3． The stage C。was severcly denuded． The stage C2 mainly developed。vcrflow

volcanic rock mass． Eruptive v。1canic plutons were developed in stage C1． The physical property of vol

canic rock mass in the eruptive phase is。bviously better than that in the。verflow phase． The high tec

·Ⅲ·
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tonic position near thc crater

analomy。f v01canic rocks in

p1。yment in this area．

is thc dominant

Chepazi Uplift

Key words：1ith。facies；log facies； seismic

nant lithofacies：

lithofacics dcvclopmcnt arca．Thc idcntification and intcrnal

provide guidance for 1he exploration and development de

volcanic rock；three phase multiple attribute；

Carb。niferous；Chepaizi Uplift；J unggar Basin

occurrence characteristics of shale oil and lower—limit of oil—bearing in Jimsar Sag／2 0 2 2，4 6(6)：5 2 6 2

I。I Yingy

(1． ELz、

anl，DENG Yuanl，XU Tianlu2，PENG Shouchan91，I。EI Xianghuil

pl()rnti()札ana Deue}()

K以r＆Ⅲ以y，X幻1歹i以”g 834000，

p

C

}ne7zt Re searCh InstitMte，PetroChi7ta xi7zjin，tg Oil箨eld C()?n pnny

^i姐以；2． Jiq幻19 0i‘，；eZ矗0户er以fio门ArP“，PefroC矗!”以Xi姐歹in”g 0iZ

、厂iPZd CoⅢ乡以”y，L厂i 7M s以r，Xi”Ji“订g 831702，C矗：”以)

Abstract：The occurrence state and the。i1 bearing lower limits of shale oil restrict the。il abundance and

recoverab订ity of the reservoir． The occurrence characteristics。f shale oil were qualitatively characterized

by focused on beam scanning electron microscopy，2D nuclear magnetic res。nance(2D NMR)，and mer

cury intrusion experiments bef。re and after extraction． Meanwhile，based。n the results of 2D NMR and

mercury intrusi。n experiments，the。il_bearing thr。at and p。re lower 1imits。f the shale oil reserv。ir in

the study area were determined． The research shows that the shale。il heavy components of the I．ucao

g。u Formati。n in Jimsar Sag are relatively high and mainly adhere to the hole wall． The 1ight c。mp。nent

is mainly stored inside the pores． With the decrease in p。re size，the content。f heavy components grad

ually increases． F。r non fresh core samples， due to elastic release oil expulsi。n and volatilization， the

residual crude o订is

3 100 regions。n t

primarily heavy comp。nents，which are mainly distributed in丁2>0．5 ms，丁l／丁2二

he 2D nuclear magnetic spectrum，mainly small to medium p。res． The adsorbed wa

ter。ften exists in the micro p。res，mainly distributed in the areas where丁2<0．2 ms and丁l／丁2—1

1 0． Based on the atm。spheric spontaneous imbibition and pressure saturati。n experiments，the fluid dis

tribution characteristics in the saturated state are restored，and the crude oil occurrence characteristics of

“1arge pores with more mobility，middle pores with m。re bindi

tion”are revealed． 2D NMR experiments results show that the

ng

oil

and small pores with more adsorp

bearing 10wer limit is丁2—0．2 0．5

ms，which corresp。nds t。a throat radius。f about 1 5 nm． The 1。wer 1imit of the。i1 bearing pore radius

is not fixed，which is c。ntr011ed by the dual effects。f the 1ithology and physical property，and its value

is distributed in 24 1 35 nm． Under the same 1ith01。gy，as the physical property。f the reservoir be

c。mes better，the。il_bearing thr。at diameter remains unchanged，but the 1。wer limit of the pore diame

ter gradually increases，indicating that the ink b。ttle shaped ball stick type pore throat system is more

developed in the reserv。ir with good physical pr。perty，and on the contrary，the pipe shaped branch 1ick

type p。re throat system is more developed． The results pr。vide a reference for the。ptimization and

mobilily evaluation of“sweet spot”layers．

Key words：shale oil；occurrence characleristics；10wer 1imit of oil_bearing；I。ucaogou Formalion；Jimsar

·Ⅳ·
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Water flooding characteristics and influencing factors of oil displacement efficiency of Chang 81 Reservoir in

Baibao oilfield，ordos Basin／2022，46(6)：63 7d

I。IU I．ipin91，BAI Haita01，WANG Xiqian91，ZHA()Huchunl，XU Xin92，HUANG Xiaoyi3，I。AI

Yatin91，CHEN Zhaobingj

(1．No．7()iZ Prod比f￡：o订PZ“”f，PPfroC厶z71“C^以”gqi”91()it厂：PZ矗CoⅢ乡以”y，X!么”，S^以n”jri 710200，

C^i”以；2．C矗比订96ei 0pPr以￡io”Co 7”乡比订y，Pe￡roC^i”以C^“”gqi”g 0it厅PZ矗Co”1p“ny，Xi么”，S矗cz“”』’i

710000，C^i订“；3．No．1 0iZ Tr“舶spfJrf以￡io订De夕以rf，M e”￡，PP￡rDC^in“C^以”gqi”g 0it序PZ矗Co，”p比姐y，

Xi，“"，5矗““"工’i 7 10200，(?矗j订“；4．N()．2 G“s Pro矗“ffi("t PZ“订f，PPf，．(J(!厶i订“C矗“门gqi门g 0jt厅8Zd CoⅢ

p“订y，Xi，“门，5矗““n、ri 710200，C^i"“；5．5f矗()()Z(，厂E“rf^5ciP"cPs“门矗E订gi门PPri"g，X施卵S矗!yoM U

门iugrsi￡了，Xi缸钾，S厶““"z’1 710065，C^i”“)

Abstract：In order to reveal 1he rule of oil water movemenl in 1ighl sandslone reservoir and 1he influen

cing factors of oil displacement efficiency，the Chang 8l Reservoir of Baibao()ilfield in()rdos Basin is

taken as an example to study the micro water disl)1acement characteristics of reservoir and the influen

cing factors of oil displacement efficiency by means of physical property analysis，mercury inj ection，nu

clear magnetic resonance， real sandstone m。del water displacement experiment and。ther experimental

methods，combined with oilficld production dynamic data， the characteristics of micro water flooding

and the influencing factors of oil flooding efficiency are studied． The results show that the seepage paths

。f water f1。oding in Chang 8 l Reservoir are mainly unif。rm， net and finger， and the c。rresponding oil

displacemenl efficiency decreases in turn． The characteristics of water flooding are mainly affecled by

ge。logical factors such as reserv。ir micr。p。re structure，physical pr。perty，m。vable fluid saturation and

development factors such as displacement pressure and displacement speed． The micro p。re structure

determines the seepage path of water flooding，and the throat radius，pore throat separation coefficient，

p。re thr。at radius rati。have a g。。d correlation with。il displacement efficiency． The reservoir quality

factor can better represent the reserv。ir permeability and has a certain impact on the oil displacement ef

ficiency． Movable fluid saturation reflects the relative content ratio of effective reservoir space to blind

and incffective porcs． It is an important index to measure the cffective f1。w。f a rcscrvoir and one of thc

fact。rs affecting the oil displacement efficiency． When throat radius is 1ess than O．8肛m，reservoir quali

ty factor is 1ess than o．25，m。vable fluid saturalion is less than 50％，displacement pressure increase is

1ess than 50％，and displacement speed is 1ess than 0．012 mL／min，the water drive oil characteristics

and displacement efficiency are。bvi。usly affected by the above factors． The water drive。i1 characteris

tics under experimental conditions respond well t。the o订field devel。pment effect． The research results

provide a basis for the efficient development。f Chang 8l Reserv。ir in Baiba。()ilfield

Key words：()rdos Basin；Baibao()ilfield；Chang 8 Reservoir；water flooding characteristics；seepage

path； micro pore structure； displacement pressure
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Distribution law of dominant seepage channels in collaborative development of layered sandstone reservoirs

a case study of the Y Formation of P oilfield in M Basin of Africa／2022，46(6)：75 87

WANG Haonanl㈦。，I。YU Wenyal～，FENG Min4，I。IA()Xinwei5，ZENG I。ianB。1一，WU Jiaqij，

ZHAN(；Kc6

(1． 5f“fP K8y L“6(”’“f(”’y(J厂0i Z“门d G“s Re—o比，．fe一“九d E工’户Zor“fio订，(!矗j订“U订!可F，．s!fy D／’PFfroZe比7竹

(BP巧i订g)，Be巧i”g 102249，C^i订“；2． CDzzPge D厂GeD—fiPncPs，C^i订以U”i砂ersif了o。，’PPfrozPMⅢ(Be z

歹i订g)，Bgi歹i订g 102249，C矗!”“；3． C矗g钾g(j，M E_、pZor“fio门“”(j，DgugZo夕7扎g"f Rgsg“rc厶J订sfif“fe，Pef

roC，zi”“D“q幻19 0i‘厂ieZ矗Co 7”户“门y J。i 7”ifP矗，C^e”91矗M，'sic^M“门610041，C^i"“；4． PefroC厶i”“RP

sP“，．c厶工ns￡ifMfP D．厂PP￡rfJZPM7m E工’pZor“fion“门d DeueZo户，"Pnf，BPi歹i 71冀100083，C^i订“；5． CDZZPge o。厂

PPfroZe“ⅢE姐gi”PPr幻19，C^i”“L砌iuers：fy o，PPfroZe“7竹(BPiJi御g)，BPi歹i”髫’102249，C^i”“；6．Z矗e，z

厶““P8f九，ZP“，"H(：JZdi"gs Co，"p“订y Li 7儿i￡Fd，BP巧!"g 100032，(：矗j订“)

Abstract：Based on the data of core，well 1099ing，1aboratory analysis，water injeclion profile and pro

duclion performance， combined with ge0109ical and reservoir engineering iden“fication methods， the

dominant seepage channels of Y()il Group，the main oil layer。f P()ilfield in M Basin of African inland

rift basin，were identified and quantitatively evaluated，and the distributi。n 1aw and distribution mode。f

dominant secpagc channels in thc coordinated dcvelopmcnt of laycred sandstone reservoirs in this area

were clarified． The results show that the dominant seepage channel is preferentially developed at the

botlom of 1he positive rhylhm sand body in the YⅥsand group dominaled by braided river sedimentary

facies． The thick dense mudstone interlayer will pr。mote the devel。pment of the d。minant seepage

channel and limit its longitudinal extension． The dominant seepage channels are mostly parallel to the

source and along the river direction。r intersect at a small an91e；it is developed in the high permeability

sandstone layer of the sand group with high interlayer permeability breakthrough coefficient(>1．25)，

high interlayer permeabilily coefficient of variation(>0．40)and 1arge interlayer permeability difference

(>4．36)．The dominant seepage channels in the synergistic devel。pment。f 1ayered sandstone reservoirs

can be divided int。three distribution modes： water contr。1 between sand gr。ups， interlayer contr01

within sand groups，and rhythmic c。ntrol within sandstone layers． The results pr。vide a geological ref

ercncc for contr011ing the dominant seepagc channcl of laycrcd sandstone rescrvoir，impr。ving the recov

ery of remaining oil and realizing stable oil and water control

Key words： dominant seepage channel； distribution law； distribu“on pattern； c011aborative develop

ment； enhanced oil rec。very； layered sandstone reservoir

oil and Gas Drilling Core Digital Analysis System based on data sharing／2022，46(6)：88 99

zHANG con91～，HAN Huil)in93，wANG Yanhon一～，FANG R。nghuil～，cHEN weikunl～，I。I zhi

weil一，D()NG Hul，TIAN Yingchun。，I。U()Jun4，ZHANG Yunb01
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(BPi歹i”g)，BPiJi门g，100083，C^i”以；4．工Rof是Tef，z”oZogiPs，BPi歹i姐g，100094，C^i姐n)

Abstract：Main ways to obtain the internal structure and composition parameters of oil and gas drilling

cores are CT and scanning electron microscopy． In order to reduce the experimental cosl and improve 1he

ability。f data sharing，more。ver，supp。rting the c。mprehensive analysis。f different resolution data。f

CT and scanning electron microscopy，an information system integrating core data management，visual

ization and data analysis is dcsigncd and devcloped． Thc system which is bascd on B／S structure is

named()i1 and Gas Drilling Core Digital Analysis System(()GDCDAS)． A 4 1ayer 1ayered architecture

including supp。rting envir。nment 1ayer，data res。urce layer，analysis and service 1ayer， and a1)1)1ication

1aycr is cstablishcd in()GDCDAS．In addition，somc kcy tcchn0109ies such as 3D porc nctwork modcling

based on maximum ball method， core image feature extraction method based on UNet deep 1earning

model are applied in the system．The results dem。nstrate that the()GDCDAS can firstly manage differ

ent kinds of core data，secondly generate key parameters of source rock evaluation and reservoir physical

propcrtics of sourcc rocks cfficiently， thirdly offer thc rcscarchcrs core data conveniently， avoiding thc

repeated analysis and the informati。n island of c。re data t。some extent，and finally provide some geo

logical survey services and supports for the petroleum expl。ration and devel。pment．

Key words：corc digital；corc data；data scrviccs；()i1 and(}as Drilling Corc Digital Analysis Systcm；

maximum ball meth。d；。il and gas expl。ration

Geochemical characteristics and geological significance of the aromatic hydrocarbons of source rocks from

Jurassic Beipiao Formation in Lingyuan Area，Western Liaoning ProVince／2022，46(6)：1 00 1 1 1

SHI I。eil～，Z()NG Wenmin91～，SUN Qiushil～，I。I Yongfeil一，CHEN Shuwan91’2

(1． S矗e”了“”g Ce”fPr o厂GPoZogic“Z SMruPy，C矗幻1以GPoZogic以Z SMr刨Py，CGS，S^P”歹以”g，L：以o”幻19

1 10034，(!矗i订“；2． NDr￡矗P“sf GeoZogic“Z 5&T J卵订(Ju“fi("?(18"fer，(?^i"“GP(，Zogif“Z SM，．订ey，S矗8门y

“钾g，L!“D钾!"g 110034，(：厶i订“)

Abstract：The ar。matic fracti。n of source r。ck fr。m the Jurassic Beipiao Formation in I。ingyuan Area，

Western I．iaoning Province were analyzed by(；C—MS． The geochemical characteristics 。f aromatics，

which indicale the parent material type， sedimentary envivonmeut and malurity of organic ma¨er， are

analyzed to reveal the ge。109ical significance． The results indicate that naphthalene， phenanthrene and

fluorene series were d。minated comp。nents in total aromatic hydrocarbon content． The c。mmonly detec

tcd markcrs of tcrrcstrial higher plant origin，such as rcncne，fluoranthene，pcrylcnc，biphenyl，l，2，5

TMN，and a small amount of compounds such as flexion series that represent 10w biological sources，as

well as high abundance。f oxyflu。rene，reflect that the Beipiao Formation source r。cks were formed in a
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scdimcntary environmcnt with open watcr bodies and sufficient oxygcn content，and thc organic mattcr

is humic and sal)ropel humic type in the study area． ()rganic matter mainly c。mes from higher 1)1ants。f

tcrrestrial confcrous and conifcrous specics，and 10wcr organisms such as bactcrial and algac also makc a

small c。ntribution． In additi。n，the maturity parameters such as alkyl phenanthrene in aromatic hydro

carbons indicate that the thermal evolution of s。urce r。cks is gcnerally in a 10w maturity stage， and a

small part is in a mature stage． The maturity parameters such as alkyl naphthalene are affected by other

factors and are not applicablc to thc maturity evaluation。f Bcipiao Formation in thc study area． This re

sult pr。vides a reference for further explorati。n and devel。pment of the J urassic Beipia。F。rmation in

I。ingyuan Area，Western I．iaoning Province．

Key words：source rocks；aromatic；geochemical characteristics；Beipiao F。rmati。n；Jurassic；I。ingyuan

Area；Westen I．iaoning Province

Synchronization design of Ho。filter and controller for discrete switched LPV systems with distributed delays

based on event—triggered mechanism／2022，46(6)：112 120

I。I Yanhuil一，ZHANG Guoxu2，MA()Shuai2

(1． Bo矗“!Ri，”E订P，．gy Rgsg“，．(^，”s￡!f“fg， NDrf矗g“sf PgfroZg“，”L砌iugrsi￡了， Q!"矗““订g以“o， He69i

066004，C矗in“；2． Sc^ooz o厂EzP(、￡rif以z E”g i挖ePri订g(z”矗J蛳)r，"(z￡io订，Nor￡^P“s￡Pe￡rDzP“，M【砌iuPrsi

fy，D“qi”g，HF!Zo”g歹i“”g 163318，(：矗!”“)

Abstract： In。rder to save the limited network resources and improve the utilization rate。f network re

sources，for discrete switched 1inear parameter varying(I。PV)systems wilh distributed delays，an event

triggering mechanism with independent filter and contr。ller is established， and the filter and c。ntroller

are designed synchronously． The I。yapunov functional with 10w conservative time delay correlation is se

lected，and the average dwell time(ADT)method is used to obtain the sufficient conditions for the expo

ncntial stability of thc filtcr error systcm and thc contr01 systcm and for mceting thc pcrf。rmancc indcx．

The linear matrix inequality(I。MI)technique is used to s01ve the parameters of the filter and controller．

Thc dcsign scheme is vcrificd by simulation． The rcsults show that thc synchronization designs schcmc

。f filter and contr011er makes the system stabilize the original system state under the conditi。n of incom

plete mcasurability，improvc thc disturbancc rej ection ability of the system，and effectivcly rcduce thc

。ccupati。n of network resources． The switched I。PV m。del of aeroengine is used f。r numerical simula

tion t。vcrify the effcctivcncss of thc synchronous design schcmc of filter and contr01ler

Key words： discrete switched I．PV systems； distributed delays； event triggered mechanism； average
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