e 8 . 2019 9
0] @O 0] ©) ©6)]
@ ;@ 3
©) ;@ HO) )
, ’ , , .2019,30(3):8-15
:TE 132.1 A DOI1:10.3969/5.issn.1672—9803.2019.03.002
0 o
, o (ED.
s (CD. (MALDD (ESD
[2]
b o o
o b
[3]
b b ’ ’
b b b
o o SPEAR
, Scanning Q-MS s
1 [4-5]
b b
1.1 o
1919 1.2
(1 R 1814,
s 61,1859
[7]
b b
b o o
b b b
“ " L.JP18038-7)
19.7:5 ( )
. 257064 :(0546)8621357, E-mail;slniuq@126.com



30 3

1984 Andreson

[8] R
,PICARO
(WS-CRDS) ,
, LGR
(1ICOS)
(OA-ICOS),
b [9] o
) (TDLAS)
RISEAN
, TDLAS
CAMPBELL TDIL-
TGA 100,
THERMO Delta Ray CO,
(DFC); Peeri AGT 2000
) (QCL),
(13,
20 90
(FTIR) ,
2
[115]
GC-IRMS ; )

20 90

[16] [17]
. 1999  Ellis “Mud gas i-
sotope logging while drilling” sl 2002
(MGIL)
18 ,
MDT , MGIL
[19] ,
., 2005
GEOSERVICES( R
CSS . ISOMETRIC LGR
, C .
, C, .Gy,
2013 SPEAR
(Scanning Q-MS) , C .G,
C3 1) i 1%0 ’
. GEOLOG ISOTECH
Picarro CRDS ,
PEERI AGT
(HWG + QCL)P21
— (GC-IR?*),
YC-1-1-1 s
[22] s
CO,,

, " C-0."C-0



2019 9

4.1

Isopack( ) Isojar( s
)6 )
’ s 3500 m
; 4000 m
C D,

4.2

[26]
) .
’ ’ ) M1 2
o ’ ’
“
N b
. ’
.
b 2 b b
““
b b
9%775 “
. B h o
2 .
1900~3300 m N N oA
, 2 m/ )
’ hY 2

3500~

’
b .
b
b
b ’
[27]
b
2 [28]
b
b
b o
”»
b
” “ ”» “ ”»
b
”
’
o
b
-
5m/ , .

C 3.

*33%:‘;N*30%0 sCz



—35%,~—31%; s 5m/ 20 m/

2750 m o
[29-30]
o b

[31] “ ” [31]
1)

[32-33]

o G G . . .
—31%o~—30%0.—35%0~—33%, ;5 2750 m

7(:3 ’ s



2019

9

5
2017
“ ” 2020
300X 10% m? ,
(1
GC-MS s
(2) ,

H.N.O

90 X 108 m’ ’

3

”



30 3 « 13 -
s o WEN Xueshi. Series six of the Five-hundred-meter
Aperture Spherical Telescope 400 years: Fraunhofer's
6 spectroscope[ ] |. Space Exploration,2002(6) :30-31.
[7] . . JRW.
. ,1986(2) :85-86.
A A A HEINIGER K, WANG Desheng, BUNSEN R W. Phi-
’ losophy of science and technology[J]. Science, Tech-
’ nology and Dialectics,1986(2) :85-86.
’ > ’ [8] ; ,
; 0. +2007,29(5) :85-89.
. . MI Yunping, WANG Xiaoping, ZHAN Shuyue. A re-
3 view of cavity ring-down spectroscopy and its applica—
, . . tion[ J]. Optical Instruments,2007,29(5) :85-89.
[9] ; ) ;
(1] . 2017,37(8) :389-398.
' WU Tao,XU Dong, HE Xingdao.et al. Off-axis inte-
° grated cavity output spectroscopy technique based on
wavelength modulation[ J]. Acta Optica Sinica,2017,
37(8) :389-398.
[1] s . [10] . .
+2009(6) :124-128. (1. .
WANG Guiyou, ZANG Bin, GU Zhao. Development 2005,25(15) :121-126.
and application of the mass spectrometry[J]. Modern LI Ning. WANG Fei, YAN Jianhua,et al. The tunable
Scientific Instruments,2009(6) :124-128. diode laser absorption spectroscopy for gas concentra-
[2] [Jl. tion measurement[ J]. Proceedings of the Chinese So-
,2013(4) :5-10. ciety for Electrical Engineering, 2005, 25 (15); 121~
ZHANG Xinrong. Current status and development of 126.
ion sources for mass spectrometry[J]. Modern Scien- [11]
tific Instruments,2013(4) .5-10. [D]. ,2008.
[3] s N . [J]. LI Ning. Gas online detection and two-dimensional
,2004,19(3) . 9-15. distribution reconstruction based on tunable diode la-
CHEN Huanwen, LI Ming, JIN Qinhan. Mass spec- ser absorption spectroscopy[ D]. Hangzhou: Zhejiang
trometry instrument and its development[J]. Univer- University,2008.
sity Chemistry,2004,19(3):9-15. [12] . .
[4] (. , 2014 (1. ,2005,27(5) :62-64.
(4):1-6. ZHANG Fan,ZHANG Liping. The application of in-
ZHOU Haolin. Research on miniaturized mass spec- frared absorption spectroscopy to gas monitoring[J].
trometry design [ ] ]. Instrumentation Technology., Journal of Tangshan Teachers College, 2005,27(5) ;
2014(4) : 1-6. 62-64.
[5] , , ) [13] , ,
(1], .2007.28(6) ;1147-1152, Q. +2012,33012),1-7.
L1 Ming. FEI Qiang. CHEN Huanwen. et al. New SHEN Chao, ZHANG Yujun, NI Jiazheng. Develop-
progresses in the development of miniature ion trap ment and application of multipass optical gas cells in
mass spectrometers[ J ]. Chinese Journal of Scientific tunable diode laser absorption spectroscopylJ]. Infra-
Instrument,2007,28(6) :1147-1152. red,2012,33(12) +1-7.
[6] 400 [14] ’ ’ ’

[Jl. ,2002(6) :30-31.



2019 9

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[J1. ’

2005,16(2) :233-237.
WANG Qiang, FU Xiaowen, XU Zhiming, et al. De-
velopment and application of stable carbon isotopes in
natural gas and oil geochemistry[J]. Natural Gas Ge-
oscience,2005,16(2) :233-237.
TISSOT B P, WELTE D H . Petroleum Formation
and Occurrence[ M| // Petroleum formation and oc-
currence. Springer-Verlag, 1984.
HAKAMI A, ELLIS L, Al-Ramadan K, et al. Mud
gas isotope logging application for sweet spot identifi-
cation in an unconventional shale gas play: A case
study from Jurassic carbonate source rocks in Jafurah
Basin, Saudi Arabia[ J]. Marine and Petroleum Geol-
ogy. 2016,76:133-147
ELLIS L, UCHYTIL S, EDMAN ], et al. Hedrocar-
bonsealindentificationusingmudgasisotopelogging [ C .
Denver: AAPG Annual Convention, 2001, 57-57.
ELLIS L, BERKMAN T, UCHYTIL S. Mudgas iso-
tope logging while drilling : A few field technologe for
exploration and production [ C]. 19th International
Meeting on Organic Geochemistry, Istanbul, Turkey.
1999.
ELLIS L, BERKMAN T, UCHYTIL S, et al. Inte-
gration of mud gas isotope logging (MGIL) with field
appraisal at Horn Mountain Field, deepwater Gulf of
Mexico[ J ]. Journal of Petroleum Science and Engi-
neering, 2005,58(3-4) :443-463.

; . [Jl. ;
2010,21(3) :1-4.
SUN Hengjun, HUANG Xiaogang. Real-time isotope
logging technology [J]. Mud Logging Engineering,
2010,21(3):1-4.

WU S, DEEV A, HAUGHT M, et al. Hollow

waveguide quantum cascade laser spectrometer as an
online microliter sensor for gas chromatography[]].
Journal of Chromatography A, 2008, 1188 (2): 327-
330.
YC1-1-1 [Jl. ,2016,27(4) :45-48.
GENG Heng.CHEN Pei, CHEN Ming. Application of
real-time methane carbon isotope logging in YC 1-1-1
well in the western South China Seal J]. Mud Logging
Engineering,2016,27(4) :45-48.

’ s ’

[Jl.

[24]

[25]

[26]

[27]

(28]

[29]

( )+2014,44(6) :1747-1759.
WANG Shuping, XU Shouyu, DONG Chunmei, et al.
Diagenesis characteristics of deep natural gas reser—
voirs in lower section of 4th member of Shahejie for-
mation in the north zone of Minfeng sag in Dongying
depression[ J|. Journal of Jilin University (Earth Sci-
ence Edition) ,2014,44(6):1747-1759.
(7. ;
2014,41(5) :546-553.
GAOQO Liming, HE Dengfa, GUI Baoling,et al. 3D geo-
metrical and kinematic characteristics of boundary
faults in Minfeng subsag, Dongying sag, Bohai Bay
Basin[ J]. Petroleum Exploration and Development,
2014,41(5) :546-553.
[C]//2015
,2015.
QU Changsheng, QIU Longwei. Description of effec-
tive reservoirs in Yanxia glutenite body in Minfeng
sag,Dongying depression[ C] // Abstract Collection of
Sedimentary and Unconventional Resources Papers of
the 2015 National Sedimentology Conference.Hu Bei,
2015.
[J1. , 2010, 37
(6):641-653.
70U Caineng, DONG Dazhong, WANG Shejiao, et al.
Geological characteristics, formation mechanism and
resource potential of shale gas in China[ J]. Petroleum
Exploration and Development,2010,37(6) :641-653.
- L.
( ),2013,40(6) :696-702.
CHEN Zeming, YONG Ziquan, ZHU Jieping, et al.
Characteristics of Wufeng formation in Nanchuan area
in the southeastern Sichuan Basin: The shale charac-
teristics of the Longmaxi formation[]J]. Journal of
Chengdu University of Technology (Science &. Tech-
nology Edition) »2013,40(6) ; 696-702.
CURTIS J B. Fractured shale-gas systems[ J]. AAPG
Bulletin, 2002,86(11):1921-1938.
DAIJ, ZOU C, LIAO S, et al. Geochemistry of the
extremely high thermal maturity Longmaxi shale
gas, southern Sichuan Basin[J]. Organic Geochemis-

try, 2014,35(4):405-411.



30 3 « 15 -
[30] HILL RJ, JARVIE D M, ZUMBERGE J, et al. Oil vances in nitrogen geochemistry of natural gas[]].
and gas geochemistry and petroleum systems of the Natural Gas Geoscience,2006,17(1):119-124.

Fort Worth Basin[J]. AAPG Bulletin, 2007 (4) ;445 [39] [Jl.
473. ,1992(2) :36-40.

[31] TILLEY B, MUEHLENBACHS K. Isotope reversals DU Jianguo. Research status of nitrogen in natural gas
and universal stages and trends of gas maturation in [J]. Natural Gas Geoscience,1992(2) ;36-40.
sealed, self-contained petroleum systems[J]. Chemi- [40] [Jl.
cal Geology, 2013,339:194-204. ,1996,31(3) :238-247.

[32] XIA X, CHEN J, BRAUN R, et al. Isotopic rever- CHEN Hui. Isotope fractionation of hydeogen in the
sals with respect to maturity trends due to mixing of evolution of the earth[J]. Chinese Journal of Geolo-
primary and secondary products in source rocks[]J]. gy,1996,31(3):238-247.

Chemical Geology, 2013,339(2) :205-212. [41] s , ,
[33] s ’ > [Jl. ,2014,19(1) :69-
[Jl. ,2003, 24 73.
(1) :1-6. DONG Yong. HUANG Ling, WANG Pengwan, et al.
DAI Jinxing, XIA Xinyu., QIN Shengfei, et al. The Characteristics of natural gas components and origin
cause of the reverse of the carbon isotope series of or- of non-hydrocarbon gas in Guizhong depression[]].
ganic alkane hydrocarbons in China[J]. Oil & Gas Marine Origin Petroleum Geology, 2014, 19 (1) 69-
Geology,2003,24(1) :1-6. 73.

[34] , s , . CO, [42] N N
(1] ,2007,14(5) ;7-12. . 11996, 14( 1):131-135.

LIAN Chengbo,ZHONG Jianhua, QU Fang,et al. An WANG Wanchun. Hydrogen isotope geochemical
overview of origin and accumulation of CO,[J]. Spe- characteristics of natural gas. crude oil and kerogen
cial Oil & Gas Reservoirs,2007,14(5) . 7-12. [J]Acta Sedimentologica,1996,14(S1):131-135.

[35] [J]. [43] . . .

» 2000,15(6) :684-687. . ,2004,24(11) ; 31-33.
CHENG Youyi. Origins of carbon dioxide in petrolif- LIU Guoyong, ZHANG Liuping, YANG Zhenping.
erous basins[ J]. Advances in Earth Science, 2000, 15 Geochemical characteristics of hydrogen in natural gas
(6):684-687. and hydrocarbon accumulation effect[ J |. Natural Gas
[36] s s s CO, Industry,2004,24(11) ;31-33.
(1] ( ), [44] . . ,
2011,35(4) : 41-46. [J1. 22017,28(2):9-12.
QU Xiyu, LIU Li, YANG Huidong, et al. Genesis of YUAN Shengbin, HUANG Xiaogang, WANG Xin, et
oilrassociated CO, gas and its petroleum geological al. Real-time isotope logging technology application
significance[ J]. Journal of China University of Petro- [J]. Mud Logging Engineering,2017,28(2):9-12.
leum(Edition of Natural Science),2011,35(4) :41-46. [45] s s s
[37] L1
» 1988(2) :51-56. [Jl. »2018(3) :56-61.
ZHANG Zishu. Geological geochemistry of nitrogen LIANG Gang,GAN Jun, XU Xinde,et al. Application
in gas reservoirs[ J]. Geology and Geochemistry,1988 of real-time carbon isotope logging technology in gen-
(2):51-56. esis and reservoir formation of natural gas in Songtao
[38] , ,KROOSS B M, uplift, Qiongdongnan basin[ ] ]. China Offshore Oil
[1]. ,2006,17(1); and Gas,2018(3) :56-61.
119-124.

LIU Quanyou, LIU Wenhui, KROOSS B M, et al. Ad-

( 2019-06-25 )



« 184 -

2019 9

Application of evaluation technique of bit efficiency while drill-
ing. Hu Zongmin, Yuan Boyan, Zhang Xiangguo, Han Bing-
bing, Li Yi, Lai Fubin and Li Yun.Mud Logging Engineer-
ing, 2019, 30(3):1-7

In the bit efficiency evaluation using R + Teale mechanical spe-
cific energy model and bit feed rate, although the bit weight and
torque in the mechanical specific energy model are corrected, there
are still some problems in data processing, which makes it very diffi-
cult to use the traditional crossplot chart for drilling engineering
guidance. Therefore, the intersection curve of mechanical specific en-
ergy and bit feed rate is drawn through the steps of data interpola-
tion, data screening, deletion and smoothing filtering to the correc-
ted mechanical specific energy data. By combining the shape and area
of the intersection curve with the drilling condition, the rock break-
ing efficiency and bit behavior can be judged, and engineering analy-
sis of bit balling, drill string vibration, bit passivation, bit lectotype
and so on can be carried out. The evaluation examples of bit efficiency
while drilling in drilling site prove that this method has better real-
time performance and effectiveness, which can reduce drilling engi-
neering accidents, shorten drilling cycle and reduce drilling cost.
Key words: mechanical specific energy, evaluation while drilling,
feed rate, curve intersection, bit efficiency
Hu Zongmin, No.l Geo-Logging Company, Daging Drilling & Ex-
ploration Engineering Corporation, Daqing City, Heilongjiang Prov-
ince, 163411,China

Development status and prospect of carbon isotope logging tech-
nology.Niu Qiang, Qu Yuyang, Ci Xinghua, Zhou Wenzhi and
Zhang Huanxu.Mud Logging Engineering, 2019, 30(3):8~
15

In traditional oil and gas exploration and development, carbon i-
sotopes can determine the relationship between mature oil and gas
reservoirs and source rocks and distinguish the mixed sources of oil
and gas. Due to the simple composition of shale gas, isotopic infor-
mation in the composition is particularly important. With the rapid
development of isotopic analysis technology, domestic and foreign
began to try to develop real-time isotopic logging technology in the
field. Major oilfield service and instrument companies have developed
isotope logging equipment and conducted the test in the field. Carbon
isotope logging is a new mud logging technology which is rapid, con-
tinuous, accurate and economical to obtain isotopic information in the
field of oil and gas exploration and development. It provides real-time
and continuous geochemical characterization for the discovery and de-
tection of hydrocarbon reservoirs under geologic conditions, and pro-
vides a new data source and data interpretation for mud logging work.
The carbon isotope logging technology has been gradually accepted
by the domestic oil and gas exploration and development units. Tak-
ing carbon isotope logging of two wells in Dongying sag and southern
Sichuan Basin as examples, the authors summarized the origin and
development of carbon isotope logging technology, carbon isotope
logging method and its advantages, and looks forward to its broader
application prospects in the future.
Key words:shale gas, carbon isotope, carbon isotope logging. chro-
matography-spectrum coupling instrument, high-quality reservoir i-
dentification

Niu Qiang, 1 Leyuan Road, Dongying District, Dongying City,

Shandong Province, 257064 ,China

Identification and interpretation of formation water by gas log-
ging data. Cui Jian, Wang Lei, Li Jiaqi, Jin Qiuying and An
Yi.Mud Logging Engineering, 2019, 30(3):16-20

Oil, gas and water rarely exist alone in the reservoir, and most
of them exist in the form of two-phase or three-phase coexistence, so
it is necessary to accurately analyze the water signature of the forma-
tion and eliminate the interference of formation water to gas logging
interpretation. The fault blocks in Jidong Oilfield are broken, there
are many types of traps, and the oil, gas and water distribution are
complex. especially in Gaoshangpu, Liuzan and Bogezhuang blocks
which have been waterflooded, the distribution of subsurface fluid is
more complex and the identification is more difficult. In the process
of gas logging interpretation, the emphasis is laid on analyzing
whether the formation contains water or not, which solves the prob-
lem of unclear identification of formation water cut in gas logging in-
terpretation. Practical application in 23 layers of 10 wells in Jidong
Oilfield shows that the interpretation coincidence rate reaches 86.
96 % , which effectively improves the interpretation level of field gas
logging.
Key words: formation water, gas logging, gas parameter, fluid
property
Cui Jian, Engineering Supervision Center of Jidong Oilfield, Tang-
hai County, Tangshan City, Hebei Province, 006320, China

Analysis of influencing factors and control measures of three-
dimensional quantitative fluorescence logging. Jiao Xiangting,
Sun Fenglan, Yang Jianhua, Zhao Huixia, Wang Yufang, Yue
Ying and Lan Xingmin.Mud Logging Engineering, 2019, 30
(3):21-26

Three-dimensional quantitative fluorescence logging technology
has been widely used in oil exploration and development, but when
applied to shale oil samples, it is found that there is a big error in an-
alytical data when it is operated by conventional methods. In order to
improve the quality of three-dimensional quantitative fluorescence
logging data, the factors that affect the accuracy of the analytical da-
ta and spectrogram were found out by analyzing the original data.
Furthermore, experimental analysis was made to the factors such as
impurity in shale oil sample, soak time of sample, diluted concentra-
tion of sample and change of instrument light source, etc. By adop-
ting a unified standard substance, the calibration method of three-di-
mensional quantitative fluorescence instrument was established, the
rational soak time was determined, and the software was modified
and perfected to ensure that the diluted concentration of the sample is
kept in a reasonable range. After taking the above control measures,
the error rate of three-dimensional quantitative fluorescence analysis
data and spectrogram decreased from 5.02% to 1.23% in the real
well application process, and the effect is remarkable.
Key words: three-dimensional quantitative f{luorescence, analysis
principle, influencing factor, soak, dilute, light source, control
measure
Jiao Xiangting, No.l1 Mud Logging Company, BHDC, Tuanjie East
Road, Dagang Oilfield, Tianjin, 300280, China

Application of mineral content analysis in the optimization of



