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Application of Direct-Push Storage Logging Technology in the Northwest Qilfield

ZHANG Yu

(Sinopec Northwest Oilfield Company, Urumugqi, Xinjiang, 830011, China)

Abstract: Conventional wireline logging cannot be carried out safely in the Northwest Oilfield due to lost
circulation or overflow which often occurs in carbonate reservoirs. Because of well depth and high hydrogen sulfide
content, as well as the small space between casing and drilling string in some inclined or horizontal wells, it is
impossible to carry out wireline logging. To solve the difficulties in acquiring full logging data in complex
environments of Northwest Oilfield, a new direct-push storage logging technology free of cables and docking was
introduced. Further, introductions of the components, main technical indexes of this logging system were made, and the
its technological characteristics were analyzed. Practical applications in Shunbei, Tahe and some peripheral blocks
confirmed its higher safety and reliability, and it could shorten the time of occupying wellhead for logging and greatly
improve completion efficiency. Besides, this new technology allows one to acquire full logging data while ensuring the
safe service of downhole instruments and wellhead safety under complex well conditions or in wells with risks in well
control. The acquisition rate of logging data in the target layers was significantly improved, for example, that of the
Shunbei area was improved from 31.25% to 90.91%. The research results showed that the direct-push storage logging
technology could acquire accurate and reliable data, and could meet the needs of reservoir evaluation, making it worthy
of popularization and application.

Key words: direct-push logging; storage logging; logging system; logging technology; leakage; overflow; Northwest
Oilfield
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Fig.1 Tool string sketch of direct-push conventional logging
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Fig. 2 Tool string sketch of direct-push special logging

X BCHE VEAT T AL A7 it , [ B 5 Ao 206 Jecd =5 00 i 250 9
5k 7 5 I A | AR S AR B S R DL H R T
3 1% M T, M T A 6 B 0 58 AR AT I, ST BIDRE
R ALES A g i | sk %k I8 O R BL R .
1.2 BHEAEFEBEIHZZEETEZRARIER

B AR 200 °C, TAERE] 70 h; & TAE
JE 47170 MPa; £45 Pl <20 m/min, £45 40 Tl
B <10 m/min, 8 Fh 3 B <6 m/min; H X
o F, Y T 2 3R H I ] =150 hy TR T 3l e <
170 kN, F75R 45 #9108 <50 kN; H ML TR oM
47 80.0 mm, % 7 I A e K AME 110.0 mm,
13 HEXEEUAIZES

Wit T 5% e R 25 L A2 2 1 0 A g 0 L Oy
ST E W0 T A R s U A T, 6
AR I T 25 55 v S Al A% i I R o A
W T LT T (WL 1), & 8B 4 A7 fig il
T 22 % HE iR,

x1 HEEAFRNHATIZS5HMMNH T ZHHSXTT
Table 1 Comparison of the characteristics of direct-push storage logging technology with other logging Technologies
WHTZ AT S LR SR EE WFHI7K WFFITH BN I
LA HL B Bk HIRI<77.0kN =y BRI RS - TAEM 82 T H Y
BRI TH g5 BERENE PUE<IS0KN T <120.7 mmIEHERG T T iR
A YR BRA Hrin<e68.0kN L 2 i Z T T BERE
It L AR PE<18.0 kN ‘ IR
EC1EA T <167. il . . . ,
IR et 16700 B e e i T B BRI
BB PiE<49.9 kN R

RN TEREA UL DM
S, TTRITE ST (R IR MR ) RN
KB L /ANEIR & H W2 KA TR R T I
T LA, X A T RS N R BR . 2) B etk
U o FER LI A L RE Y, AbBE TR ) BT BE
=, BERS PR UEH A AR & 4, Rt e B 2
180 B A R AR R O T, W DA B R 4R
iR S e R, R BUA BT A o 3) KGR R, SERT
DG s EL A R B ey L R R, R R

A 20 58 W AT I, — R I RDAT 58 BT A R R
EjRp R T H B I AR AT 55, P S O T A 5L
I, TR BE VT T AR Ak FRETE , AT O OR B VR M B A5
DU B A B JoT

IR 8 000.00 m, Pl H-BL 500.00 m A, R
AT RIR AT ARE CR A IR B AR
) (SY/T 7308—2016 ) FlH [ A AL VG ki H 423 F) 4
A bRE R E 6T R E LR ) (Q/SHXB 0078—
2019) AR T ASRRIH: T2 A9 FHR, 255 0L3% 2,

%2 iR 8000.00 m. UEFHEL 500.00 m &4 TR EMFHITENH AL
Table 2 Comparison of logging time at depth of 8,000.00 m and logging section of 500.00 m with different logging technologies

B B RS /h
MFET 2 P H: I/
INE it T, it HEFRIOTIN BBk pEi Xt e S 1] AR
R 2 L 226 T =2 =26 =20 =4 0 =4 =40 =60
I A >4 =20 =20 >4 =15 0 =35 =53
B =2 =20 =20 IEH S 0 0 =40 =46




e 124 . % bzl 4k

#x 53 K 2021 % 1 A

1€ 2 TN, 5 A 2 RN T AH H, B
AEA 0 25 0 Bt 80 K R B v TE 2B FH R
A5, — YT RIRT 58 BT A R RS AR R S
5 WA T A, A ERLE, 5
HLATE HA kM T2, ARES W, s
ACHR AT ERAT o X L H R L i 26 00 R A 1 =X
FEGH I T2, DB 6] 43 0 4 9% 1 14 h A7 h, T
VESCR AN IR B T 39.1% Fl 15.2%, 2 U B X TF
g T2 e R - B o I S A A

2 BN IR S B

H A T A EPE I B TR 2
Ze NIRRTz R, RE AT BT AR
X Bt T3 ik, e b X i T 22 FHKk, it T A%
2R 100% Hodr, Mk X e 5 i J2 00 53R R BCR
M 2017 4F (A R B AR 220, S84k 11 1
I, BA S OIS B 2056 19 31.25% 2
2R 2020 4F (524N 11 113, 10 1157 B e U7 %
D T2 0 B0 B 20054 %28 ) 19 90.91%, H 1)
JZ 0 BRI R e BE 4R v 5 O3 Ak, L 53-2H JF:
DU A v L HE A 0 s 1 I 9 i1 e TR R )
I b T 20 55 (8 874.40 m) . BRIZ i 45 SR 0,
B RAAAEINIE T L HA M T4 | g5 R (E s,
LA B T a2k S B 5B R SR
21 MHABMRESWH

BAHEAEAHIN I R G2 5 0 BB 152\ 7] Excell2000
DI 2R Go e T v 2 (00 I 25 S 47 6 b, )
B by BB 2 0 (L AL B R AR A 2 o X oA R B
Excell2000 il 1 2 St Jir ] v, BH 23 e {870 43 4 B4 =X
FEE I R G R , (A B S A — 3, o
I & H A, RO KN EA — 3 IR B
AEREIN I (8 B SR Ty | RMEE RS I | RMEE L 3 5]
FL B R L AR 00 R T A I RS T, A AL D
IEPEMM K
22 RAXGISH
22.1 EREIF P EA

A2 FEAEFZ A, PG by E 4 38 AT L X e
TEEG I B 020 LA R BLR 3 h  . EE
RGBT R G, WORIEIE T &4, — RS T
I, MiE EEEA TSR (E H A )2 00 7k i
e, 23T EE R HE AT | b X B B B ER SRR 1 i
JZVEMY AT R T Ry il S T AR, N
BN T 205, X — ) A 3] — @ 2 )%

1) ik DR

TH10443X &I 6 748.00 m, J& HL A f) H
()2 & A OB M e G B IT R, S OT B E R IR
6 470.00 m B} & A= 23R PE U 2k, Ui LA R 66°,
TSGR, FEATE R 1% O 45 10 T ol &
IR 6 731.85 m $EFT7E4,, BAG B rh M E R, HIEF 3h
AR AR 2R SR 1400 m, S2RF
IR 2 08 A6 HE IR 1300.00 m A2 47, R LA 24
2%, R EESAAAEN I T — K F R E T #
YR I Bk, BRI SC AT HE . TH10443X LB R
HB 43 - Bery I B R N 1# 3 F .

F1 A 45/APT
0 150
HAZlem

HALBRIE, %

mD | FKIAIE, %) FLBY
0 150[2 20 000[140 40]10 of0.01 1lo

W N

3 TH10443X 3 B R 80 5 H B FH 5384
Fig.3 Logging data of some sections in Ordovician in the
Well TH10443X

MIE 3 0] LI H, TH10443X H-4i6 )2 & B Boa T
Beal, A AR | oAk T35 R ARAE, 7k 22 A
6 NI N - N SN 6 RS [ DG o G Pt =N )
FRAE T A TRRAR, I BAT B0 B IF 22 5 (IR
[ B, BH 2 T Ml 1] fELBH 32, B Rp>Rg), (NS L 75
U sF 25 T v B 5 T 2 B0 445 12 b DXt 2 000 - o iy A
W A% 2 T PR EER

AOL, FEANUL S 24 0L T, SR FH 4 XA A
T, AT LI 4 @ O A A o ) -
222 e HIRB A J b6 5

SRy U P b I 2 A 42 v kR S O B
PR 2, J e — N RBR 2 R H 6120.7 mm
Bl S 5 J, 3 ofE 0 T O DA TR 1) Bl FE R A
TE) F8) B 253 [ B — e 1 R 3] B L s 0 45 1 R
) (Q/SHXB0078—2019) Ay E K ; 2)ffi ] $88.9~
$92.0 mum N H- A5 75 I PR - R 34 23 [a) B /0N | g R
K, MELLE I



H 495 F 1

R 4E AR AN T A B E A « 125«

T 2 R B AR A X B DL BB R 1L 4N
H 20— H 5, 5S8R T 733.00 m, S8 4501
W BE 119 kg/L, 4k AME 120.7 mm, FHEIREE 155 °C,
RSB IR 7 501.32 m i FE P A4 K 13.7~
14.3 kKN-m, # S A5 T 0K, H F T+ 4. H
o, TN IR IR AR B K 3K 740.00 m(6 993.00~
7733.00 m), i T EE B KT 200 kN, SR FHH B0 00 5
TR K i, & EHEXA NI T2, #
OB T AR L AR HLAL L JEAR RN RS
M XU ) R [ AR BRI L IR
FVE R 75 I 3, IR S8 B T 4B H T AR

T 2 7 332.00~7 733.00 m - B Rs 2%
B2 12 2, B UEEE 77.50 mo B4 B SR 40
4 FiR .

SENE
ERAR s
Jite/

HBHAE/ (Q'm)
em
vm 102 356]2

Jesn th/APL
0

AMEPF, % | SR, %

P
—1.5]10 of KALBUE, % !
SEEFLBE, %
10
T

0] -
7650 |- AREEat Il

7660

AN
7670 fEEL
5

7680 Hid+

7690 FFt

7700

El4 92 HRERAEFRNALESBERRR
Fig.4 Comprehensive interpretation of the Ordovician
Penglaiba Formation in the Well Yuzhong-2

4RI, Er 2 P2 & B I 25 | #b
A2 v W A 3 5 TR L N T R BEL SR AE AH X R R
I H BH R 1 2 ) R R T A — o 1 I 22
5+ CHY Rp>Rg) , LB 2 W 1 £& 5 v BEL 28 00 5 i 2
FLAT BT B A S, it J2 0 I ol 2 ) 1 A A 2% b X
fith )2 B H BHL 3R FAEG, P Ik I 22 0 v 7 LB 8 24 4 o
B B, mT DA AR A 2 I DT A R, K 2
TS50 B RN 25 RN R o
223 ERBE, GRHZEALLFFHEA

A 55X FHJ2 74 A6 3 H b X B i) — R I,
SEEN IR 8 725.00 m, JFRHA 86.1°, JFIR R 1wk
146 MPa, HJE IR E 2T 170 °C . FALH b 38
BH . RN I T Mok, 85 2 IR 8 667.73 m B il %3
0.21 m, & T WA, KM IEER, [F A7 78 35 48
N TG AT L A 3 D ) T R, 0 i T T IR

(2 AR . Zid A ARIIE, 2R B S
AR T Z AT I

B — T M) A A R RE 315 0 OB, 5
T A IR b 2 r R AR P I B
A LR HR R, A TSR AT R T
85 NARXT R | I 0 H G g R AL 2 G (R A A
P AE 24 AR Y T, B U BRI 3 294k I E] 15 h
Vb NI BORHBUR AL B, REWG A2 63 )2 F B o
WFFE 2R

o, TE A B 7 P D B30 % 5F 4 mT
PR U BN L B 22 AR AR )R R B B A IR
RO 7 5 it 2 BN I D A e 1 30T A RE R 4 A
— R I, RN R RA B SN, W
AP T EGRE V7 TR N T, 4R
IR IR BT RE R B R . X R W IE S T A i
B D = N T WD T DY ) =l P A 1 - N
AR 4 JZ66)Z, RITEE 22.00 m. Hop,
LB 2 S 1L 2 o0 BEER S R R AN 5 B

e | s | sowme | e | o | o [ramn] seais]
T Kl
ps'm s
0 _150]492 1312| TEWVOl/jus [108240 9840)
" 240 5%
g?@ 13’{('% 200 4500[ ﬁ*gfﬁ[
i 10824.0 984.0)
il ,»71 g 24/5"{ Wil

22/ (psm )|
10824.0 984.0)

8070 [

8080

8090 ;

5 I 55X R R E LA D H R EMBERR

Fig.5 Comprehensive interpretation of some well sections
in the Ordovician Yingshan Formation in the Well
Shunbei-55X

SRR A S SRR S PR T ) e

3 #Eib 5L

1) 74 b 31 2% X e O B0 2% 1R AN T, SR B
Tl L R R /N IR 2 T Ok A — AR S
SRR O, DA AL M RE 5 1 20 T0 1 1 e /2=
PR K, 5 BT EOR BTSRRI
HAFAE IR

2) il i T XL AR Hr ML 5, A
FLAEAAF I T RE N T PU bl B R 6 o itk



« 126 % B 45

w

H K 2021 % 1 A

ST o B — 2D IR, 2% T 2SR A - B
TR LA B0 R T A K, R L R
VA R TS SR, T LI T 20 S R R A
R, W2 G ey | 2 A (6 A B B i 20 25 5 TV A
45 RIS, HAT R B I (L

3) FAT, ELHESCE AR I 28 40 04 5 I - B R
I AT 1K B 32 28 ST 0 IR A i O SR, X LU 5
B BORE, EBOHZIN I R SR S5 HEATOLAL o

2 £ X M

References

(1] 238, B8 AR T b X 9 <22 5 SR AR B4 IR R 432 LA
b 15 WL 5 5 A W TR D B (9], b A B R, 2020,
25(3):83-95.

LIU Baozeng. Analysis of main controlling factors of oil and gas
differential accumulation in Shunbei Area, Tarim Basin: taking
Shunbei No. 1 and No. 5 strike slip fault zones as examples[J].
China Petroleum Exploration, 2020, 25(3): 83-95.

W%, MRk, %, 45 35 EURSE A IR 1| IR )Z i SR
HREMSE ] P EATEHE, 2020, 25(2): 62-72.

YANG Haijun, CHEN Yongquan, TIAN Jun, et al. Great discovery

[2]

and its significance of ultra-deep oil and gas exploration in Well
Luntan-1 of the Tarim Basin[J]. China Petroleum Exploration, 2020,
25(2): 62-72.

FESLHT. 3 UK HWFE SR AL B Bl AR AT B TR U
il BT 3] R EAh AR, 2016, 21(3): 38-51.

QI Lixin. Oil and gas breakthrough in ultra-deep Ordovician carbon-

[3]

ate formations in Shuntuoguole Uplift, Tarim Basin[J]. China Petro-
leum Exploration, 2016, 21(3): 38-51.

PRI R, TEOR, WH1R2, 55, 55 HUR Z2 HbIFE R b DR % 2% i e
TRAF BB 2 ok H RS AR IR (). b £ R,
2020, 25(3):121-133.

CHEN Qianglu, XI Binbin, HAN Jun, et al. Preservation and influ-

[4]

ence factors of ultra-deep oil reservoirs in Shuntuoguole Area, Tar-
im Basin: evidence from fluid inclusions[J]. China Petroleum Ex-
ploration, 2020, 25(3): 121-133.

FE7IE. 5 HUR B HUDIL R IR BRI R o Wi A U B S
it [J]. A5 RIA TR, 2018, 39(2): 207-216.

JIAO Fangzheng. Significance and prospect of ultra-deep carbonate

[5]

fault-karst reservoirs in Shunbei Area, Tarim Basin[J]. Oil & Gas
Geology, 2018, 39(2): 207-216.

[6] EJriE. B BREMNTFE AR it X U A 1 5 BT 2405 fr i SR

[7]

[8]

(9]

[10]

[11]

[12]

[13]

[14]

R[] A S KA R, 2017, 38(5): 831-839.

JIAO Fangzheng. Significance of oil and gas exploration in NE
strike-slip fault belts in Shuntuoguole Area of Tarim Basin[J]. Oil &
Gas Geology, 2017, 38(5): 831-839.

SRIE . Z 0 3 R GEE VU ) [ X R 2 rP RO ST (0], T4
K, 2012, 36(4): 426-430.

ZHANG Zhengyu. Application of pump-out logging system to com-
plex wells in Sichuan Oilfield[J]. Well Logging Technology, 2012,
36(4): 426-430.

Bl T A7 AR SR IR (1] WIEHR, 2006, 30(3):
276-279.

ZHAO Yewei. Memory multi-parameter production logging tech-
nique[J]. Well Logging Technology, 2006, 30(3): 276-279.

L, XUAE, SRR, A5 FEAE AR I R g s
1. WA, 2018, 42(3): 347-351.

CAO Bofan, LIU Xiangzheng, ZHANG Xionghui, et al. Design of
logging tool condition monitoring system for storage logging tech-
nology[J]. Well Logging Technology, 2018, 42(3): 347-351.
XA, By, T S5 BORTE K B BT (9]
L TAFE, 2017(22): 120.

LIU Guanghua, DUAN Runmei. Application of cableless storage
logging technology in horizontal well[J]. Chemical Enterprise Man-
agement, 2017(22): 120.

R, (55, S24HE, 4. SL6000LWF % T4 3% JC FL 45 I H- 16
BB H S (9], FEAMIMIERAR, 2013(2): 14-17.

XU Junbo, XIN Yi, WU Xingneng, et al. SL6000LWF drilling pipe
conveyance cableless logging application in Tarim Oilfield[J].
World Well Logging Technology, 2013(2): 14-17.

B, 2R, R GRN B K HA S TR i 4
JH [J]. MFHHEAR, 2012, 36(3): 300-303.

LUO Rong, LI Shuanglin, LUO Jun. The appliacation of the ultra-
deep sidetrack horizontal well logging technology in Tahe Oil-
field[J]. Well Logging Technology, 2012, 36(3): 300-303.

T, WO, . M BRI T2 EORBE 50
[J]. FAMRETE, 2013, 18(11): 40-45.

JIANG Jianping, LUO Rong, CUI Guang. Research and application
of the logging technology for super deep and super long horizontal
well[J]. Sino-Global Energy, 2013, 18(11): 40-45.

W o WURE M X B e A A R I TS S R (0], A eeIR,
2016, 2(21): 54-58.

LUO Rong. Research and application of logging technology under
complex conditions in Shunnan Area[J]. Sino-Global Energy, 2016,
2(21): 54-58.

[ %# ALF]


http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2006.03.028
http://dx.doi.org/10.3969/j.issn.1004-1338.2006.03.028
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.03.017
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.03.017
http://dx.doi.org/10.3969/j.issn.1673-579X.2013.11.008
http://dx.doi.org/10.3969/j.issn.1673-579X.2013.11.008
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2006.03.028
http://dx.doi.org/10.3969/j.issn.1004-1338.2006.03.028
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.03.017
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.03.017
http://dx.doi.org/10.3969/j.issn.1673-579X.2013.11.008
http://dx.doi.org/10.3969/j.issn.1673-579X.2013.11.008
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2016.03.004
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.3969/j.issn.1672-7703.2020.03.011
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20180201
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.11743/ogg20170501
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.04.021
http://dx.doi.org/10.3969/j.issn.1004-1338.2006.03.028
http://dx.doi.org/10.3969/j.issn.1004-1338.2006.03.028
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1008-4800.2017.22.104
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.03.017
http://dx.doi.org/10.3969/j.issn.1004-1338.2012.03.017
http://dx.doi.org/10.3969/j.issn.1673-579X.2013.11.008
http://dx.doi.org/10.3969/j.issn.1673-579X.2013.11.008

