
天然气与石油

NATURAL GAS AND OIL

2018

年
6

月

!"#$

!!"#$

%

##

%

"!

%&'(

!

"Æ5x¶3{ã¤§

*

��»×ë]ÃuI!bc3î«xàá¬øBVÆNp ­5Å)DA`B

+

"8#$$W"+W#

)*+,

!

®

,

¯

"#+*#

%

#$

0

$

¬Ñ�]5

$

)*6

$

38

$

ÈÉ9:bÎ�)*XUKOT`B)B

%

t9[�¤_¥¦§+�_¨(¡01

Õ

,

Ö

#

,

2×Ø

#

,

ÕÙÚ

!

,

WÛV

!

,

Ä

,

Ü

!

,

ÝÞß

!

#4

$a%¸¹yàbcCD*+?@��G*+

$,

de

,1""W8!'

!4

á0>%Ñ�>%?@��

$,

â{·

,

Ñ�

,#&11#*

-

,

.

!

oçÆ±§¨¦§¨u¥v}~�³r����èé¥çl+0��~

%

_c��

.¦¦�òÀp'Ï7�}~�r0�py`�./

$

Eä}~�r0�>{|

$

ß3�ó�Pý

JK0§¨¦��}~�r�pySTAS

%

HIhCJK

!

ÁË}~�r]yVí

$

ÓÔr��

µ¡]y0`�

$

¦�òÀp§¨u}~�rÁ¦�íA(�"�

$

�ª¦��A

$

Ìo§¨¦�

�0g7��py6Ë?@`�£p

'

!"§��0]y�fË!"¦�h�7}~�rÂêª

"0�>

$

��}~�ro§¨u0�py

%

UHI_çÆ±§¨¦}~�r.¦³r�py0

¼e��cW:ãä

%

/01

!

çÆ±

'

§¨¦

'

}~�r

'

.¦

'

�py

-./!#"01+&+ 23456674#""&

%

881+0!"#*0"10"#!

54)'.&#$'+ !)&#+,$,(-AB;;$"4,5434)'$)0 $)

5(&#S4*84'6&)4U(.$V()'&#H4##

W&$';&<

D

$ ;<";<ZL"-$

D

$ W&$'W"[<$'

E

$ F"KL-20-$'

E

$ F"-$']"<

E

$ K2$'T<0"-$

E

#@?$=#$22*#$=B25"$3,3=(!3)1%$(37!C++!?$2*=(B25"$3,3=(-82*Q#52/:#)#62;$ B#%$4#$$ 1""W8!$ !"#$%'

!@9$/6#6>6237026*3,2>)?$=#$22*#$=$ C3*6"2%/6026*3,2>)U$#Q2*/#6($ P%L#$=$ E2#,3$=4#%$=$ #&11#*$ !"#$%

()*+,-.+! \657GJ5H;>>;57J?>B;C A@=6D5B"abU# A5A;57 D:;B?=@H;C <;D:=7;:?>5N?7D=@M;@@B=7

;7:=7B;D:;6;BE>5DF?J@=D;>B?=@<5757G4a?>>;I;=@57GB;7D>=@5DFB:=7G;>E@;6?JabUA5A;=DC5JJ;>;7D

6D=G;6?JB;<;7D6@E>>FC56A@=B;<;7D=DC5JJ;>;7DD5<;CE>57GB?=@H;C <;D:=7;:?>5N?7D=@M;@@B;<;7D57G$ ?7

D:;H=656?J=7=@F656?7 HE?F=7DM;5G:D?JabUA5A;$ =B;7D>=@5DFB=@BE@=D5?7 <?C;@56;6D=H@56:;C HF

B?765C;>57GD:;57J@E;7B;?JB;7D>=@5N;>649:;>;6E@D?JD:;>;6;=>B: 6:?M6D:=D$ H;B=E6;?JD:;@?MC;765DF

?JD:;abUA5A;$ 5DM5@@J@?=DEAM=>C 576D;=C ?J657L57GM:;7 J@E5C C;765DFB:=7G;65765C;=7C ?ED65C;?J

B=657G$ =7C 5D6@?B=D5?7 =7C B;7D>=@5DF<=FCF7=<5B=@@FB:=7G;4R?=@?M;>C;765DF?J6@E>>F5657 J=I?>?J

>;CEB57GHE?F=7DM;5G:D?JabUA5A;=7C ;7:=7B57G5D6B;7D>=@5DF49:56>;6;=>B: A>?I5C;6D:;?>;D5B=@H=656

J?>D:;5<A>?I;<;7D?JB;7D>=@5N;>J?>D:;abUA5A;4

/&012,3*! '?=@H;C <;D:=7;' c?>5N?7D=@M;@@' abUA5A;' ';<;7D57G' ';7D>=@5DF

4H



油气勘探与开发
第

36

卷第
3

期
OIL & GAS EXPLORATION AND DEVELOPMENT

45

T3

Â6Táâb�

&

bô

&

bÍlä5

(#

%

8)

$

ÂT;N

a��ÇpV"Npî�iNcÍiéÚøTÎ�ï

�Ka

(&

%

#")

%

§¨ÂT;Na�FoÆùxo®$;

�é�TO3Ø'

(##

%

#8)

$

x�9IãqÞàty¥pÂ

B�G*!éêFEÙ]°i�6]°

$

9�â��Æ

±;��:2

$

çø¢y¥Â�hKEFTÂÃ

(#&)

%

¹

w*y¥pÂB�ThK�

$

ÂTNa,Yz´V�ã

qÞßTØ'

%

ôõO'B_ÈÉT[<{ÎøÞà

F)

$

áâÝRN��

&

Þßñ

&

>��

&

�úæc¼À

#�ÇG�lö5

(#$

%

#+)

$

¤ê³O3Ø'tÂT!2�

�ãq©�TAxÞà

%

§¨ôõO'f7Ð«V6

ÂT;Na�m'Î�

(!")

$

�m'Î���{|^,Í

iï�

$

�3¢çFéUT2U

$

Þe�É{�:7E

ÂT;Na�ôõO'"Np©�?@`B

$

9�ÏÐ

ÂT^,Íiï�?@TÉ�

%

x�Ê6ôõO']

�'wb�ÌTÅ�­b

$

tNp�TncBVÆ

$

©

�ÕNa,wôõO'M�þú~n¢õ����

$

x

o®O3Ø'õ��b�T¢¶â­�T�+

%

¯°

Z[Na,wôõO'Tn$^¬

$

§ì¢¹w²íÐ

��TNa��wôõO',!�U�Å¦

$

±�¢o

³G*!��ÕËôõO'tNa��wT,!�ð

]®j

$

9�_ÂT;Na�ôõO'©�Ø',!�

Tï{¶·AÚ�[

%

65

¡ÉF�ÊËÌCÍ¦>?

9

65

ÊËÌCÙ¡É&FIÒÓ

ôõO'ÆùNa,y

$

Nõ~�*5[$c

&

'

w�ú$c]�'P�úncTW�BV

$

ôõO't

Na�,TÃjÜÝ

#%

ªtNa,wT�¡L�n

$_

O

#

O

B

)

O

5

$

O

H

"##

ª!

$O

B

l

'

G

G

%

"=

!

B

%

7

!

B

#$O

5

l

'

5

G

%

7

!

B

$O

H

l

'

?

G

%

=

!

B

a!

!O

_�¡L�ôõO'Tn$

$Z'O

B

_�¡L�

ôõO'T5$

$Z'O

5

_�¡L�ôõO'w�úT$

c

$Z'O

H

_�¡L�ôõO'�*Tnc

$Z'

'

G

_ôõ

O'TÅ�

$LG2<

1

'

'

5

_ôõO'w-�úTÅ�

$

LG2<

1

'

'

?

_ôõO'P-�úTÅ�

$LG2<

1

'=

B

_ô

õO'PûN

$<'7

B

_ôõO'wûN

$<'G

_$cø

��

$<26

!

%

Ê6ôõO'TÅ�xNp�TÅ�£Ô

$

�ÂT

;b�²VTb�ÌÅ�£Ô6INTÅ�

$

t©�G

*!T��ÕË

$

ôõO'wPT�úÅ��\â�ª

tNa,wT�¡L�n$ð]­�

$

wâ\�_í

"

øcõÆ

$

ôõO'þúõ��b�¢¶

#'

óâ\�

_b

"

øcõ~

$

ôõO'þúõ����¢¶

#%

9�

ä�xo®OØ'ñ�FEõ��b�T¢¶â­�

�+

$

ôõO'Na�©�G*!T��ÕËª,!�

¤�ýDEð]T

%

75

¡ÉFÊËÌCÎ@C��¨æ

7865

òÏ��ºÊËÌCÐCxÞ

_¢¶�Na�,ôõO'T,!�

$

�Étôõ

O'~h7²íÐ

%

²íÐÌÍé©­�

$

tDE¢¶

ÕZ�x��£ù

%

²íÐBVÆôõO'ð~��

ÝÜÝ

!%

9

75

Ï��)=ÔÊËÌCxÞfg9

Z[ÇÈ%cBVÆo�¼T³�c3Å¦

$

]N

a,we�Äè²íÐû'|_`B©î

$

Ä²íÐû

ôõO'tn$BVÆT´�K*_

(

_

""#

#$

O"

!W?>M

"M

1

$

! M"

!

)

"

1

# "!#

a!

!

(

_

_ôõO'n$FET´�

$<'"

_'|~T

e�¡�

$<'?

_ôõO'Tà�Å0

$U='>

_ôõO

'T¬�_

$<

W

'M

_Äè²íÐ�ûT´µ

$<%

ôõO'tn$BVÆ

$"

l

"

i

"

l

M

Äè²íÐ¡

�µ'|þ�^+_

%

_

""#

#$

OM

!

!W?>

%

_

"M#

#

OM

!

!W

{
?>

"1#

a!

!

%

_

_n$BVÆ'|t²íÐµTþ�

$>=C%

7875

ÀÏ��ÑÒ¿ÓIÐªxÞ

Ê6Na,w�ÉÆùÇè²íÐ

$

Z[ÇµÙC

¼Tð~AÚ\u

$

éR'|�t²íÐµFE³_B

V

$

9�ïðþú'|T´�ð~

%

³_BVÆôõO

6H



天然气与石油

NATURAL GAS AND OIL

2018

年
6

月

't²íÐµFETþ�_

%

<#

""#

#

I

#

M

1?>

,,

%

<!

""#

#$

I

!

M

&?>

%

<#

"M#

#$

I

#

M

&?>

,,

%

<!

"M#

#

I

!

M

1?>

"W#

a!

!

%

<#

&

%

<!

_'|tÄy'|��Æe�¡�Tþ

�

$>=C'I

#

&I

!

_éR'|t²íÐµFET³_

$

Z,<%

æNa,w�¡L�ôõO'Tn$�_

"$

Üô

õO'gx�þú¢õ��b�«����

$

eÕ²í

Ð�×��

$

ª¡�þ�_

"$

¤

%

""#

#

%

_

""#

)

%

<#

""#

)

%

<!

""#

#

"

%

"M#

#

%

_

"M#

)

%

<#

"M#

)

%

<!

"M#

#

{
"

"8#

a!

!

%_ôõO'e�¡�µTþ�

$>=C%

Ma

"1#&"W#

¾ùa

"8#

ïì�Ñ\]2!éR'

|t²íÐµFET³__

I

#

#

#

#!

OM

I

!

#$

#

#!

{
OM

"&#

ÜÄ¨³_BVÆôõO'T´�ð~^+_

(

<#

""#

#

I

#

"

&?>M

"!M

!

$

1M"

)

"

!

# "$#

(

<!

""#

#$

I

!

"

&?>M

"M

!

$

"

!

# "*#

a!

!

(

<#

&

(

<!

_Ä¨³_BVÆôõO'T´�

%

7895

¡ÉFÊËÌCÎ@C��

Ç²íÐ��ÆNa,ôõO'T´�ð~�*

n$i³_TW���

$

Z[Úø&A\uôõO't

Na��!Ta´�ð~_

(

""#

#

(

_

""#

)

(

<#

""#

)

(

<!

""# "+#

Êe\]2!e�¡�ôõO'tNa��wT

,!�_

)

""#

#

=

9

$

=

B

$

(

""#

7

M

$

=

B

*

#"" % "#"#

a!

!

)

""#

_e�¡�ôõO'tNa��wT,!

�

$ %'=

9

_²íÐûN

$<'7

M

_��wûN

$<%

95

¡ÉFÊËÌCÎ@C�Ô>?

]PN

##W01 <<$

�'

80&+ <<

ôõO'_±

%

²

íÐû´_

* <$

ôõO'Å�_

#0++8

X

#"

1

LG2<

1

$

à

�Å0_

!W0# _U='

b�ÌÅ�_

#0"8

X

#"

1

LG2<

1

$

N

p�Å�_

#0*"

X

#"

1

LG2<

1

'

��lN

#&!0* <<$

²í

ÐPN

#8+ <<%

9ôõO'Æù���Np�o³Ú

�G*!ôõO'ÈÉ#¶rIÃj

$

ÜÝ

1%

=

ôõO'·Æù�,

H

Np�{ù'w�ªy!ue

B

'w�ue�ÕÓtNp�

C

'w_b�Ì

$

ue_Np�

9

95

ÊËÌCÙo&��@IÕuÒÓ

rIÃjÆôõO'Tn$U�ÚãÜï

#%

o

65

ÊËÌCÙo&��@ÕuÒÓIÖ¢

o³

G*

'w

�ú

ue

�ú

'P�úÅ�

2

"#"

1

LG,<

1

#

ue�úÅ�

2

"#"

1

LG,<

1

#

'P�ú

nc

2Z

'$

2

Z

'w�ú

$0

2Z

n$

2

Z

=

b�Ì b�Ì

#0"8 #0"8 *WW0!W 1"W0"# &*W0!W #WW0"#

H

Np� b�Ì

#0* #0"8 *WW0!W 1"W0"# # #$!0+* &1!0$8

B

Np� Np�

#0* #0* # WW$0!$ 1"W0"# # #$!0+* !+0$!

C

b�Ì Np�

#0"8 #0* # WW$0!$ 1"W0"# &*W0!W

%

W8+0"!

7H



油气勘探与开发
第

36

卷第
3

期
OIL & GAS EXPLORATION AND DEVELOPMENT

Tï

#

TU�Úã\u

!

o³G*

=

Õ

$

¤ôõO'

·Æù�,Õ

$

'w'PÇ_b�Ì

$

T6ôõO'T

Å��6b�ÌTÅ�

$

ÞeôõO'�*Tn$õ

Æ

$

ôõO'õ��b�¢¶

'

o³G*

H

Õ

$

¤Np�

"ù'w�Ûªy!ueÕ

$

T6'wTNp�$c�

6ueb�ÌFETnc

$

çø¢ôõO'�*TõÆ

n$

$

ôõO'¢õ��b�T�îþ_¥$

$

ôõO

'T,!Çã³�

'

o³G*

B

Õ

$

'w'PÇ_Np

�

$

T6ôõO'TÅ�Ã�6Np�

$

ôõO'Û�

*õÆTn$BV

$

�Wn$T¯1­¼

$

ôõO't

G*

H

T{�~þú~n

$

eÕôõO'.x°õ��

b�¢¶

$

�´�ð~³¼

$

,!Çã³�

'

o³G*

C

Õ

$

'w_o³Ì¤b�Ì

$

ue_Np�

$

T6Np�

TÅ�ç·�6b�Ì

$

Þe'PNp�©ôõO'T

ncBVç·�6'wb{ÌT$c

$

eÕôõO'�

*Tn$_b1

$

¤n$õ~

$

ôõO'tG*

B

T{�

~|C~n

$

FEõ����T¢¶

$

9��îxo®

OØ'áâ­�T�\

%

Ý

W

iÝ

8

^+_o³G*!��ÕËôõO'´

�ð~i,!�Tð]®j

%

9Ý!\]�!

$

to³

G*!��'wP�úÅ�Tð]

$

Na,ôõO'T

´�ð~�ç�y{¼xyzç�

$

,!��{¼yç

�z{¼

'

ôõO'T��b��D~n

$

¢õ���

9

:5

`×��@ÊËÌCIÐªxÞxy�Ô

9

E5

`×��@ÊËÌCIÎ@Cxy�Ô

�

$

ªtNa��wT¡��,!�µ6bjð]�

!

'

{¼Np�TÅ�âi6{¼o³Ú�ÕôõO'

¢�Tõ~Tn$

$

9�¶�ôõO'tNa,T,

!�

%

:5

:[

##

ôõO'T6ªÅ�­b

$

��'wP�úÅ�

Tð]

$

o³G*!Na,ôõO'T��b��D~

n

$

¢õ����

$

ªtNa��wT¡��,!�µ

6bjð]�!

%

!#

{¼Np�TÅ�âi6{¼o³Ú�Õôõ

O'¢�Tõ~Tn$

$

¶�ôõO'tNa,T,

!�

%

,

!"#$

!

(#)

){X

$

æ$È

$

}È 

4

$^V2W0Ýðs¸t¸q¹

¸��

(])4

�cW0Ý

$!"#1$#""##!1

%

84

-E T57J;7G$ 95=7 :̂;7@57$ :̂=?(?7GN:;4->5@@57G=7C

'?<A@;D5?7 9;B:75KE;6 ?Jc?>5N?7D=@[;@@J?>'?=@H;C

P;D:=7;57 Y57B:=7GP5757GQ>;=( ])4':57='?=@H;C

P;D:=7;$ !"#1$ #" "##! 1

%

84

(!)

z

,

X

$

Ì

,

Y

$

*�(

$

�

4

ZrV2WÞ0é|�[Ì

Ñ¤!pú9YZ

(])4

WÖ�_��

$!"#W$W!"#!#!&8

%

&+4

5̀(=7G$ :̂=7G =̀7G$ R:E ?̀7GF?7G$ ;D=@4RDECF?7 '?=@

b;6;>I?5>a;=DE>;6=7C _=6-56D>5HED5?7 =̀M57 Èi=7 P5757G
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