
天然气与石油

NATURAL GAS AND OIL

2020

年
12

月

2"#$

!!"!"

#

",

#

&"

%&'(

!

_!©ªL�«dY�®

"

t½~

#

#$%&(Ü

"

@ÛÞíú}U²$06³

#$BCEEB.hf&+* (D)["*

gXD"& J]-C]aF!"&'%

)*+,

!

êë¢

$&%,*

#

%&

=

&

»�½¢B

&

.DE

&

�G

&

HIJKÛÞí}$0��ü6³.O

' -./012!O647Q/;<4??<>

<?/><4

¨©ª�«��7�¢¬®¬¯°±

�Qp

&

@

P#$

!

@

Ü%¯

&

@

Ü&M

&

&>

1�4��bc��9:;<

&@

½¾

@

'(

@*&,"""(

!>

1�34'�Çb9:;<

&@

½¾

@

'(

@*&,"""

-

@

.

!

A<=f^#P8UsrFI@l37u

&

t¦d�9/T>ÈÉ�]3=fsr

@lffÊÉ¬

&

m ¡¢£dG�,¬3Ì�j

'

�/O¦QË,¬WX

&

���,¬

Y2OÌp=f��3rXj

&

~<@lÌÊjÍzdU

&

9/Ìp=f¨©FI°ÎKjºsr

¢£

&

<O� ¢|^P3°ÎKjù��ÙÁ�;

&

ãXkT·]�;ÑÒ^Ó�l

#

°

#

ÏQ

©

&

�;m_i�ÊÉ\÷

&

<@lY_i\÷fù��ÌÊj�Ð

&

�;�ÊÉ¡]@ll�W

>

)

Ï�õ

)

ÏÑ�Fc1ÏÑ@ÿÚÛ

'

�;FG

&

</Ìp=f��

&

¨©=fsr@l@Y_

iÊÉ\÷f78ÏújÌp=f¨©@lú0_¬=z

&

@l3ÌÊjÒÓ±tµ}

&

7ã/,

¬3TÔ

'

�;:EÌ%�Ìp=f@lff¬WX�Ð®RS

'

/01

!

=fsr

(

@lÊÉ

(

Ìp=f°/

(

\÷_i

(

ÌÊj�;

DEF!&"G+%'% HI>1994>&""'

#

**+%G!"!"G"'G"&A

;5)<&')()%7 /-&(7$)$2-;,,0G&%,5;5)(()-? !2-.:1%25$)-42:%*!*)-& 4,&

V'#. /+T%#(

=

& $%+!-'#(M%

>

& !-"1*'%a%#(

=

& !-"1,+<'#

=

&!/%0$%((*$%0A(3#%+,+07"+.4&%7+E"FCC"& 5#(%@#(%& =-&%08+%0& *&,"""& "#$%&(

!!"FCC"<((46&)(*<(:(,+4.(%)>$.$)(8& 5#(%@#(%& =-&%08+%0& *&,"""& "#$%&

45678"97! a9L?LK6149L0220L1?4 ?5O66=:0L6N?1204O 709O6S62?=/64LON122147<?4OM<L?N& 046:

02L6N40L1S6& 1>6><?4OM<L?N9MP960ON1S147L6<K4?2?7Q& K09P664 =N?=?96O 04O <0NN16O ?ML14 N6<64LQ60N9

04O 1L956091P121LQK09P664 =N?S64 14 =N0<L1<6>DM6L?LK620<R ?50==21<0L1?4 ?5LK19L6<K4?2?7Q14 BK140& 14

?NO6NL?6S02M0L6LK60==21<0P121LQ?5LK19L6<K4?2?7Q14 LK6O66=:0L6NP2?<R ?5J?MLK BK140J60& P096O ?4

LK6LQ=1<029MN50<69?12<K0N0<L6N19L1<9?5J?MLK BK140J6004O ON122147=N0<L1<6& LK6=0=6N/0R6904 0402?7Q

0402Q919?5LK69?12<K0N0<L6N19L1<9?5LK6?125162O9LK0LK0S6P664 1/=26/64L6O 0PN?0O>[604:K126& 0

<?4OM<L?N.9?12.K0//6N/?O62K09P664 69L0P219K6O M9147LK6:0S66WM0L1?4 0402Q9199?5L:0N6L?0402Q3604O

96LLK6ON1S147<?4O1L1?4904O P?M4O0NQM4O6N:K1<K LK6<?4OM<L?NON1S0P121LQ19=6N5?N/6O L?0402Q36LK6

<?4OM<L?N9LN699& LK61452M64<604O 14L6N0<L1?4 ?5K0//6N6551<164<Q& ?ML=ML646N7Q04O P2?:<?M4L9>XK6

0402Q9199K?:9LK0L5?NLK6O66=:0L6NP2?<R 14 J?MLK BK140J60& LK6LQ=1<02O66=:0L6NON122147<?4OM<L?N

<04 P690562QON1S64 14L?LK6LQ=1<02O691746O =646LN0L1?4 M4O6NLK671S64 ON1S147<?4O1L1?49>XK6ON1S147

EG



油气勘探与开发

第
38

卷第
6

期
OIL & GAS EXPLORATION AND DEVELOPMENT

=6N5?N/04<6/66L9LK6?=6N0L1?402N6WM1N6/64L9T :K1<K 19<?4OM<1S6L?LK66T=2?N0L1?4 ?5LK19L6<K4?2?7Q>

XK60402Q919N69M2L9<04 =N?S1O6N656N64<65?NLK60==21<0L1?4 099699/64L?5LK19L6<K4?2?7Q14 LK6J?MLK

BK140J60>

2'.<18=6! D66=:0L6NON122147( JMP960<?4OM<L?NON1S147( J?MLK BK140J609?12( DN1S147P?M4O0NQ

96LL147( DN1S0P121LQ0402Q919

;>

23

¹º¹<©L+e7QÛÞ^`rp7�

T

Û

L+lûRÔ|�C!

'

y�ÛÞì{º,E`L+J

S

T

´ó=]ÛÞN¿wx

T

!��ÛÞe7c�-dº

Lkícü$0qî

*&

#

*+

T

?èT+

)

èT¢

)

ÿ}¦§ï

âv

T

è°ÛL+e7í}7TO1éÏ2z{ü2�

Áw�

'

ÎT1����ÛÞí}��Þxúð$0

T

4

$0f�ÛÞðñýí}��ñì4N$^ÛD*ÎÏ

��`Ñ�

'

Î×7¢

T

ÛÞí}��Þxúð$0íÔ

AB`��©�üí¥$0d�w`$0cP

T

?Ñ��

D2

)

vÅ}�_Ù�«RS

)

Ì>kZ3�²v

T

�Öw

Ùo>xm�2Z3

T

ÍÌ�Á

'

Û]À

T

4$0ìOÉ�Ïd��Ñ�$0`,

-

T

�¸��H��$0ã�{|d%I07

'

-Å`

(eü6³7¢

T

4$0��`U²Ý�u P��`

ìú�m��IC

T

û��

)

ðñ1¦í<O�mè�

�Ñ¹ñ$ì4N$^ÛD

'

y]��ìú�Åf`

1�

#

¦

#

ñ-E`í<O�

T

µ¾ÎÏ¤,Q�

T

Ü

Ýf�ðr.D_ÉÍ��`-âãDÅfù

T

�Åf

m³¤,DüÒÖ��íU

'

ÉHIÛÞí}��Þxúð$0Ö/!@ÛÞ

Æ©`¸��

T

J��ìú��D�7

T

mÈ/!@Û

ÞÆ©��¦§w�ü��mÃ��

T

ü!�Î×LM

¦§w�æç�©ÔÅf

T

��-âãDÅfS>�º�

�

#

¦

#

ñ¨�

T

ÅfÔ4Ù�úð.3

T

���æç�

ìú�H�

T

Åf��mäÑ¹ñì4NÛD

T

É4$0

Ö/!@ÛÞÆ©`¸��H��Ø��

'

:>

yz[\��

ÛÞí}��Þxúð$0]

!"",

Tu¦��Ô

��]�Ù

ZB

#

&"

ÛÞL+Me7(Ü

*'+

T

��4$

0`HIó¿P4(Ü&IÑ�B.îd�×Ví}

��

T

��ôB.îd�×`Þ¯òÑ�&IæçÞx

ðrÑ�O1

T

É�mYuú�í}��QÑ�

T

 ¦

�ú�H(.DO1

T

���ýÞ¯ò`rsðÑ�ü

��Ñ�O1ímÈ`4Y

T

Ô�ºÛÞí}��Þx

úð$0

'

y]4$0`�wcP

T

�ÙÖÙòÛÞe

7(Ütæç�$¦���ÎÏ�QuÜ£

'

ÜÝ/!@ÛÞe7í}��Ñ�$0@Qí¥

ü©�$0ÉH

*$+

T

ÛÞL+9:&�¨e7

T

4$0

`��9ª]6³üH�ÆÇ

*,+

'

?>

îïçgú�?LÍ

��ÜÝç16³ü���âãù

*%

#

&"+

T

¦a��

_¦¡�D���úð'$d%I`õö

'

r]@

ÞÛ&]

+"" /

`��}§¦§�ÌÞb½2�D��

BN

T

ü�Ù

)

ÙòÎ;�¨LM¦§�Dæç��

Ô

T

Ñ�

&'

m³7¢

T

@ÛÞ7T¦§óS

T

^ßQ

x

&"" /

�¦§�D�]

&*" R 0̀T

ï�]èÞ¦§�D

$

&]

!*" R 0̀%T

üÎ;�¨¦§�D

$

�]

&A" R 0̀%

íÎ

'

¿À

T

J¦aw��D

T

�d�]4$0`¯ç

'

a

:>

îïøjúðlñgÎò�GHoka

Y17>&@J?MLK BK140J60LQ=1<029?12M4ON0146O 9K60N9LN647LK

A>

°YóôLÍzG

ÛÞí}��Þxúð¬By½8ÅÃ�

!

��

)

¦§Vðñ

'

Öæç��ìú�ÅfÝ

T

&I�¬B�

º¨�

T

$r]¨��âÅf,Ù��úð`â�k

T

�¦ÅfN[ñü��ÇÈ`'$k

T

Xë��

#

¦

#

ñ¬B»È¨�Åf

T

Q�ñv�

)

Åf��jð�k

)

Åfñvmûõöv

T

H���ñ$ì4ÙÛD`mû

&C1��Öñ$ÕD_Pä5�Ï�k|�Ùôñ

'

A@:>

LÍ_Ì

ÜÝúðÅf��XÉÍ`ãùÉ-âãDÅf

ù

T

/AÕ¨�úðÕD

T

 °úð¬B`k�T3

*&&+

'

&%'"

T

J/1LK -ag

��úð¬B`Xø��¨�

T

Ô

ÚÃN[s�º�-âãD`îÅ§ù

*&!+

T

¹º7�

T

�Ï�r]-âãD�â`úðÅfS>

T

�_Q

D̀F

�®`

d̂gU-à
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