
天然气与石油

NATURAL GAS AND OIL

2017

年
8

月

!"#$

!!"#$

%

"!

%

#'

%&'(

!

ì� 

"#($)

%

#$

°

$

Ñ!¡Ð)

$

ÜLjGCÆ

$

Õ+

$

/012rs�r4KwxIJ48�}Ã�v<=>

<,-

%

pqWrsGtu>v<Yw)*

E}°

#

*VE35:Ff=FK

#

*+E?3> OEF;3E

#

*V3;N P?:5>4:5

!

*bEFN OF::5@G

)

*bEF;YEEF4

&

#2

±%²³´�NO

$*

µ¶·¸¹º

*

»¼¹½

*

±%

*(!#!)&

!2

±%¾¿�ÀHI,v/NO

$*

ÁÂÃÄº

*

ÅÄÆ

*

±%

*$$"6/&

)2

±%¬ÇÈÉNO

$*

ÊËÄ1Ìº

*

³ÍÎ

*

±%

*$"6"'&

&2

ÏÐÑÎÒHI,NO

$*

«ÏÐÓ

*

ÔÄÕÂ

*

ÏÐ

*!!'"

)

*

*

!

ºF8'XY�.Ã=jªÄ�

$

>ÅÆÇkÈmn`É�X%&'¾²QR

%

�`

�$X%&'()i'Â><X|â¸/ÊéN

$

>ÅÆ[Ë¾¿ðé.ÌÍ

%

Î&Ï©>ÅÆ

$

äÐC³'ÑÒÆya.>ÅÆ

$

OÙi/È¾¿ÀìÓÁ.ÔÕ6

$

B�ÖFLómÚf×jk

¾¿

$

>ÅÆØ½CÙ��.»Ú

%

>ÅÆØ½b/Û%=¯Ü>ÅÆ½z

'

*';<ÝÞqÆ³

ß½z.ðU

$

»m¯ÜØ½çCXØ½�à.ÊÆ3*'.áâ

%

ãÏL�ìP�<äfçC

.Ï©>ÅÆ.jk¹lXååZÉ

$

¬­L>ÅÆØ½XÉÕST.IJ

%

+,-

!

>ÅÆ

&

MN

&

Ø½

+,-!#".)(/( 01234452#""/

%

66)(.!"#$."&.""$

,$#4)9.%"##)%!"#2$*"(%-0&-./"#$0D4$#"<25D-"#

>="#$B1#$=;&

>

$ V"&#/,.;,C

>

$ B"W&2T",-&"

>

$ V&-X SW/#2*/#

?

$ N",X T,//#O'

@

$ N",- L"",*

A

#<2%'"+C8+-$&*7>&?%+1%+"#*B$ 2"&A$*)%3"'$/%+&$"52M$ (!#!)&

!<N'%+$B"O"7C+"&79$77$%&3%91"&.$ F%87#%&C*P"752M$ $$"6/&

)<2#%&*(&*+).3%+1%+"#$%&$ ,"/".*##*,%8$7$"&"52M$ $"6"'&

&<Q$&#*+74"''!%%+BR**:<S<$ T$;7L$;D 2%8#4F%''"&B C4*!*#4*+'"&B7$ !!'"

()*+,"-+! H<BAF:44<F3548E@@E83<5435 89:<3@E5> DE435>=48FGEF:4=L1:;88<;<5835=<=4@G;9E5D35D

<A:FE835D;<5>383<542793@:;:58F3C=DE@;<BAF:44<F4$ :4A:;3E@@Ga9:5 >F3?:5 LGDE48=FL35:4$ AF<?3>:E

8F:B:5><=4C@:h3L3@38G$ 3834<C8:5 :;<5<B3;8<F:48ED:89::I=3AB:588<<A83B3K:C<F5:aAF<;:44;<5>383<542

V:48ED35D;<543>:FE83<54EF:5<8<5@G>F3?:5 LGDE35435 ;<BAF:44<F:CC3;3:5;G$ C@<a ;EAEL3@38G<F

3BAF<?:B:58435 C=:@:CC3;3:5;G2-BA<F8E58;<543>:FE83<54E@4<35;@=>:89::E4:<CF:48ED35D$ ><a583B:E5>

;<482J934AEA:F>34;=44:489:>:43D5 AF35;3A@:4E5> 4<@=83<54C<F;:58F3C=DE@;<BAF:44<F4a389 E@<a

@3C:[;G;@:;<482J9:;F38:F3EC<FF:48ED:E5> ;E4:48=>3:4EF:E@4<AF:4:58:>2

./'01,2*! H<BAF:44<F& ,A83B3KE83<5& V:48ED:

E7



油气储运与处理
第

35

卷第
4

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

34T#+,12;-+&1#

./

T@89<=D9 B<488=FL<BE;935:FG,Qb4EF:=435D43B3@EF

>:43D5 8<<@4@3N:HM+$ MQT$ E5> HT+$ BE5=CE;8=F35D

8:;95<@<D3:4E4a:@@E4>:?:@<AB:588:4835D35 89:3F>:43D5

AF<;:44$ DE4;<BAF:44<FAF<>=;84EF:>34835;8@G>3CC:F:58>=:

8<>3CC:F:58>:43D5 A93@<4<A93:42M<F:hEBA@:$ 4<B:,Qb4

>:43D5 ;<BAF:44<F4a389 93D9 :CC3;3:5;Ga38935 E5EFF<a

FE5D:LG=435D@<a4<@3>38GE3FC<3@" P̂T# ?E5:> >3CC=4:F4$

a93@:<89:F,Qb4>:43D5 89:;<BAF:44<F489E8;E5 L:

<A:FE8:> 35 Ea3>:FC@<aFE5D:a389 >:;:58:CC3;3:5;G2

TJ��È¢£�G�01OoGHjklÄº

p�æ<GH=R

$

�H©®Ü°Å

"HM+#'

Ý:7W

X

"MQT#

<H©�y�GH

"HT+#'

4Ô:;<Ê§�

æ

$

Ø®ãGHÆCP¤

$

rs�yñÝ@[v<P¤

%

Ï�

$

b�G�01ÆjºpÝ¤�­rÀ

" P̂T#

¶÷

¯GH=óÒ<Ê@

$

ÕbGH�6.rs��=ó<

=>#H

&

`ohG�01§p�¤�­rÀ

$

Õ1<

GHÀw­�rs��=ó<=>#H

%

-8343BA<F8E588<<CC:F93D9 :CC3;3:5;GDE4;<BAF:44<F4

8<B::889:35383E@;<5>383<54! AF:44=F:$ 8:BA:FE8=F:$ DE4

;<BA<4383<5$ C@<a$ :8;2U<a:?:F$ 89:;9E5D35D<C<A:FE835D

;<5>383<54$ 4=;9 E4DE4C3:@> >:A@:83<5 E5> 5E8=FE@DE4

>:BE5> 35;F:E435D$ 3489:5E8=F:C<F:389:FAF<>=;83<5 <F

A3A:@35:;<BAF:44<FEAA@3;E83<542-834:I=E@@G3BA<F8E5889E8

89:DE4;<BAF:44<F4;E5 L:F:48ED:> :E43@G8<F:>=;:@3C:[

;G;@:;<484E5> B353B3K:><a583B:;<4842

Ors��¤<ü�

$

bÆïb0%&<���z

A<rs�wçèF�<=óå"

!

r°

$

b,

$

4Üz

]

$

®M~

%

J`

$

O34ÃÌ

$

=óå"<|��éJ

�G.<

$

Ï�4V^¢<IJ4KLRS

%

Öw

$

r

s�ºpwý<^�N�0%&<b�W0¼½

%

r

s�^�Ôõ<-ªk,¿ã.uvw]�Ý@�Ð

W0<¸¹

%

54P,&#-&ZO/* 1[T"* K1QZ,/**1,V/*+"$/

¼QRST�B

5854T"* K1QZ,/**1,P/,[1,Q"#-/

¼QR7:U¹:

-5 F:E@38G$ DE4;<5>383<54E@aEG4;9E5D:35 :389:F

A3A:@35:<FAF<>=;83<5 ;<BAF:44<F42-C;<5>383<54<4;3@@E8:

EF<=5> 89: >:43D5 A<358$ C<F E 8GA3;E@a3>: FE5D:

;<BAF:44<F$ 5<F:48ED35D345::>:>2Y=8a9:5 ;<5>383<54

;9E5D:35 <5: >3F:;83<5 EaEGCF<B 89: >:43D5 A<358$

;<BAF:44<FF:48ED35D49<=@> L:;<543>:F:>2

ÂòZ

$

P8�y3ç�³4

$

rs�<}Ã=ó

¾�PQ�v<

%

�j=óOGHÒvH¥¦

$

¿ã�

¤<rs�`rôPK0^�

$

Ø�Ë=ó�97GH

Ò<b��½�vü

$

4N%&rs�<^�

%

Q44:583E@@G$ 43h N:G AEFEB:8:F4 >:C35: 89: DE4

;<BAF:44<F A:FC<FBE5;:! -5@:80>34;9EFD: 8:BA:FE8=F:0

AF:44=F:$ C@<a$ E5> 4A::> C<FED3?:5 DE4;<BA<4383<52OE4

AF<A:F83:44=;9 E44A:;3C3;DFE?38G$ 4A:;3C3;9:E8FE83<$

4A:;3C3;9:E8E5> ;<BAF:443L3@38GE@4<ECC:;889:;<BAF:44<F

A:FC<FBE5;:2H9E5D:4<CEL<?:B:583<5:> AEFEB:8:F4BEG

F:I=3F:4A::> E5> A<a:F;9E5D:2

��Z

$

4Ürs�<¬dÀ®

/

�ÐÑ¾È¶Õ

P

!

rs�RÇ

'

øÇ<r°<b,

$

®M<ÎgÎF

%

4Ü¬­

$

��W

'

�q�

'

�q<rs¬

$

N�¸¹r

s�<¬d

%

ZJ¾È<|�Àd0LÎF<q@¤

ø�N|�

%

9

34:5

"

!(.!$

:;

&

<

<

%

#

&

=

&

'

#

&

>

!

>

( )
#

<

%

#

<

%[ ]# "##

9

E;8=E@

"

*>

&

"'

!

%

'

#

# "!#

'

34:5

"

9

34:5

9

E;8=E@

")#

79:F:$*>344A:;3C3;9:E8FE83<E8;<548E58AF:44=F:& 9

34:5

34

34:58F<A3;9:E>& 9

E;8=E@

34E;8=E@9:E>& <344A:;3C3;9:E8

FE83<& >

#

$>

!

3435@:80>34;9EFD:AF:44=F:& '

#

$'

!

3435@:80

>34;9EFD: 8:BA:FE8=F:& :; 34 4A:;3C3; DFE?38G& = 34

;<BAF:443L3@38GCE;8<F&

'

34:5

3434:58F<A3;:CC3;3:5;G2

�l

!*>

TÕr�q

&9

34:5

T~§rv

&9

E;8=E@

TÂòrv

&

<

T�q�

&>

#

0>

!

TRÇ

0

øÇr°

&'

#

0'

!

TRÇ

0

øÇ

b,

&:;

T�W

&=

Trs¼g

&

'

34:5

T~§Ê@

%

J9:8:BA:FE8=F:$ AF:44=F:$ E5> DE4AF<A:F83:4EF:

;<BL35:> 358<8a<8:FB4! 34:58F<A3;9:E> E5> 34:58F<A3;

:CC3;3:5;GE449<a5 35 :I=E83<54# 8<)2J9:8a<;<BL35:>

AEFEB:8:F4A@=4C@<aE5> 4A::> EF:89:C<=FN:GAEFEB:8:F4

8<:?E@=E8:89:;<BAF:44<FA:FC<FBE5;:E449<a5 35 E

U:E>[M@<aBEA"M3D=F:##2

��

"##

S

")#

Öi

$

b,

'

r°<4Ü¬­Àwz

ö]

!

�¾È

!

~§rv<~§Ê@

% !

�lz]<¾

ÈSZ®M<ÎF�pãôDrs�¬d<

&

�ÐÑ¾

È

$

Àw�]rs�¬d��

"

V

##%

J9: :CC:;8 <C 8:BA:FE8=F:$ AF:44=F:$ E5> DE4

;<BA<4383<5 BE35@GB<?:89:<A:FE835DA<3583589:J"4A::>

J<AA35D# <F+" 4A::> +:;F:E435D# >3F:;83<5 E489:4:

AEFEB:8:FBE35@GECC:;89:E> E449<a5 35 QI=E83<5 #2

F7



天然气与石油

NATURAL GAS AND OIL

2017

年
8

月

M3D=F:#*TJGA3;E@b=@8348ED:H<BAF:44<FM@<a[U:E> bEA

?

54

VSWTXø¼QR:U»�

b,

'

r°<4Üz]<¸¹/0O

J"

`�ÎF

�

#

�

+"

óF£

#

�½Z(g=óÒ

$

¼T��

"##

Ö

i

$

Õ�¾È/0¸¹rv

%

79:5 4=;83<5 8:BA:FE8=F:3435;F:E4:> CF<B <F3D35E@

>:43D5 A<358$ B<F:9:E> a3@@L:;F:E8:> C<F89:4EB:

AF:44=F:FE83<E5> 93D9:F4A::> a3@@L:F:I=3F:> 8<B<?:89:

5:aC@<aA<3588<J>3F:;83<52J9:8:BA:FE8=F:E@4<;9E5D:4

89:BEA 4@3D98@G2U3D9:F8:BA:FE8=F:8:5>48<83@889:BEA 35

;<=58:F[;@<;Na34:>3F:;83<52

Ërs�RÇb,1)�GHÒRSü

$

�¤<r

°�´�°±rv<rs�F,<RS

$

Õ1l<=ó

Ò4�(½

J

�½

%

-¯<RÇb,�ºÔ¬d��

�¨üv�½©ª«¬

%

P=;83<5 AF:44=F:B<?:489:A<35835 89:J<F+>3F:;83<5

E@4<2M<FE8GA3;E@>:;@3535DDE4C3:@>$ 89:4=;83<5 AF:44=F:

F:>=;:4<?:F83B:2J<F:E;9 89:4EB:>34;9EFD:AF:44=F:$

B<F:AF:44=F:FE83<F:I=3F:493D9:F4A::>2b<F:C@<aa3@@

AE4489F<=D9 89:;<BAF:44<FE4DE4>:5438GF:>=;:42J9=4$

89:<A:FE835DA<358B<?:435 89:J>3F:;83<52J9:F:EF:E@4<

;E4:4a9:F:89:4=;83<5 AF:44=F:3435;F:E4:>2-5 8934;E4:$

89:>:43D5 A<358B<?:48<89:+>3F:;83<5$ E489:F:I=3F:>

9:E> F:>=;:42PEB:AF35;3A@:EAA@3:48<>34;9EFD:AF:44=F:!

a9:5 3835;F:E4:4$ 89:AF:44=F:FE83<35;F:E4:4a389 89:4EB:

4=;83<5 AF:44=F:2b<F:9:E> 345::>:> E5> 89:A<358B<?:4

35 89:J>3F:;83<52-CAF:44=F:FE83<>:;F:E4:4$ 89:A<358

B<?:435 89:+>3F:;83<52

rs�RÇr°Ýü�N�@

J

�

+

�½(g

%

�¤<4VO�ul�wür°�òó

$

Tó�'�¤

<øÇr°

$

K÷¯rs�r�

$

Õ14�0Lrs�

ÎF÷¯

%

4Vr°òóN�°±RÇ4Ü.,òó

$

¿N<-6®M4�RS

$

¼ð=óÒ4��@

J

�½

(g

%

ËJ

$

Ýül<4V¶4�RS��4K<RÇ

r°

$

OÕ�Qóp

$

?@ÖK~§rv<6.

$

=óÒ

�½

+

�½(g

%

�¤<)ÆNApãrs�øÇr

°

!

ËoRSü

$

r°�NRS

$

4K0ë¯<~§r

v

$

=óÒO

J

�½Z(g

%

�jr°�òó

$

ôO

+

�½Z(g

%

P<B:83B:4$ DE4 ;<BA<4383<5 ;9E5D:4 <?:F 83B:$

:4A:;3E@@GC<FAF<>=;83<5 EAA@3;E83<542U:E?3:FDE4"@EFD:F

PA:;3C3;OFE?38G# F:I=3F:4@:44A<a:F8<F:E;9 89:4EB:

AF:44=F:FE83<$ 89=4>:;F:E4:489:4A::> F:I=3F:B:5842P35;:

89:C@<a ><:45<8;9E5D:B=;9$ 89:C@<a A<358B<?:4

?:F83;E@@G><a52U:E?3:FDE4E@4<83@8489:BEA 35 ;@<;Na34:

>3F:;83<52J9:F:C<F:$ 89: C@<a A<358B<?:435 89: +

>3F:;83<52 3̂D98:FDE4L:9E?:4<AA<438:E5> 89:C@<aA<358

B<?:435 89:J>3F:;83<52

4Ü<z]]WN�?üý�v

%

-W<4Ü

"

-

�<�W

#

K0-.<q@w�'�¤<r�

$

1`ò

ó¿rs�ÎF<0L

%

®ã®M�vP�

$

=óÒ4

�âÒ½p(g

%

-W<4Üç��üv�½«¬r

s�<¬d��

%

¼ð=óÒ�

+

�½(g

%

-q<

4ÜQó�k

$

�°±=óÒO

J

�½Z(g

%

J9:C@<a;9E5D::CC:;834:E43:F8<:hA@E352-CB<F:C@<a

345::>:>$ 89:C@<aA<358a3@@B<?:35 89:H>3F:;83<5 8<89:

H9<N:43>:<C89:BEA2-CB<F:C@<a345::>:> E8;<548E58

A<a:F;<54=BA83<5$ 89:C@<aA<358B<?:4><a5aEF> 8<89:

H9<N:43>:35 89:HE5> +>3F:;83<52-CB<F:C@<a34F:I=3F:>

E8;<548E589:E>$ 89:C@<aA<358B<?:49<F3K<58E@@G8<89:

;9<N:43>:2

rs�®M�vÊN-ª¥­

$

�jK0ë�®

M

$

=óÒ´�

H

�½(g'rs�<Ý¾=ó£

%

�

jOÕq@p÷¯®M

$

=óÒ´�

H'+

�½(g'Ý

¾=ó£

%

�jOÕrv÷¯®M

$

=óÒ´yÃ(g

'Ý¾=ó£

%

H<BAF:44<F:CC3;3:5;G34BE35@GEC=5;83<5 <CC@<a2

79:5 B<F:C@<a345::>:>$ 89:C@<aA<358B<?:48<89:

;9<N:43>:2J9::CC3;3:5;G>F<A4CE48CF<B89:L:48:CC3;3:5;G

A<3582 T8@<a:F:CC3;3:5;G$ 89: >34;9EFD: 8:BA:FE8=F:

35;F:E4:4I=3;N@G2b<F:A<a:F34@<48>=:8<E@:44:CC3;3:58

;<BAF:44<F2-C@:44C@<a345::>:>$ 89:C@<aA<358B<?:48<

89:P=FD:43>:<C89:BEA2J9::CC3;3:5;GF:>=;83<5 34@:44

FEA3> 35 89:P >3F:;83<52Y=8354=CC3;3:58C@<aBEGA=889:

<A:FE835DA<3588<89:@:C8<C89:4=FD:@35:$ F:I=3F35D89:

E583[4=FD:?E@?:8<<A:5 8<AF<8:;889:;<BAF:44<FCF<B

4=FD:2-5 8934438=E83<5$ A<a:F34aE48:> LGF:;G;@35D89:DE4

89F<=D9 89:;<BAF:44<F2

rs�Ê@/0?®M�v

%

ËK0ë�®Mü

$

G7



油气储运与处理
第

35

卷第
4

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

TóÒ(g'Ý¾Tó£

$

Ê@1`®Ê@ÒaFp

ò

%

Ê@<òó°±ë�q¹�TqM

$

÷¯óøÇb

,

$

�j®Mòó

$

TóÒ(g'

P

�½

$

x¯¥£�½

%

Ê@ö£Ý�ú,òó

$

Ø�®MPèÀd´TóÒæ

ã¯¥�<;m

$

K0�jâ¯¥çwÇÊrs�¸ã

¯¥

%

OÕ�Qóp

$

â¯¥çÆj´rs�øÇ4Ü

}®'rs�RÇ¶ºÔ¤°Ýè[<®MÆj

$

?¸

¯¥

$

Õ1<4Ü7î¹´±_dM

%

5864T"* K1QZ,/**1,V/*+"$/P,&#-&ZO/* "#2\"O;/

P,1Z1*&+&1#

¼QRST�B�YZ:º¬

J9::5:FDGLE@E5;:<C89:a9<@:A<a:F8FE35 CF<B

:5D35:"<F<89:F>F3?:F4#8<89:;<BAF:44<F;E5 L::hAF:44:>

35 QI=E83<5 &2J9:48E5>EF> C@<a34EC=5;83<5 <CE;8=E@C@<a

=5>:F48E5>EF> ;<5>383<542J9:A<a:F5::>:> 8<AF<>=;:89:

9:E> 34E@4<ECC:;8:> LG89::5D35::CC3;3:5;GE5> B:;9E53;E@

:CC3;3:5;G2b:;9E53;E@:CC3;3:5;G34F:@E83?:@G;<548E58E5>

:5D35::CC3;3:5;G34BE35@GEC=5;83<5 <C89:4A::>2

1Z4£�

"

�ohægÀ

#

'rs�<M�g°

¦<dMÃIÀp�

"&#

�i

%

noå"pÂò®MÀ

w�©Tno®M

%

Z4£�<9øq®Z4£�Ê

@<�²Ê@àÕ

%

bÆ`r

$

g°�9<�²Ê@�

�¿P�<

$

Z4£�<Ê@/0®F,àÕ

%

X<a:F

"

*

&

:?

'

34:5

'

B:;9

9

34:5

"

M=:@Q5:FDG

'

:5D35:

"&#

79:F:$ X<a:F34>F3?:F" :5D35:# <=8A=8A<a:F& * 34E

;<548E58& :? 34 48E5>EF> C@<a&

'

B:;9

34 B:;9E53;E@

:CC3;3:5;G&

'

:5D35:

34:5D35::CC3;3:5;G2

�l

!X<a:F

TægÀ<9øq

&*

TÍÈ

&:?

Tno®

M

&

'

B:;9

T�²Ê@

&

'

:5D35:

TægÀÊ@

%

T889:>:43D5 A<358$ 89::CC3;3:5;G8:FB4EF:<A83B3K:>

4<89E889:;<BAF:44<F;E5 AF<>=;:89:F:I=3F:> C@<aE5>

9:E> a389 B353B=BA<a:F279:5 89:C@<aA<35848EG4EaEG

CF<B>:43D5 A<358C<FE5 :h8:5>:> 83B:$ 89:;<BAF:44<F<F

:5D35:EF:F=5535D@:44:CC3;3:582J9:A=FA<4:<CEDE4

;<BAF:44<FF:48ED:348<F:<A83B3K:89:;<BAF:44<F48ED35D35

<F>:F8<BEh3B3K::CC3;3:5;GE889:5:a;<5>383<548<B353B3K:

89:A<a:F;<54=BA83<5 <FBEh3B3K:C@<a$ 9:E>$ <FL<892

M�Ê@bÆOGHTó³µõ`�v

$

w\ÇM

�w`.q@Ç�ÖK<®M<rv

%

ËÂò}ÃT

ó5üýPO`�v<GHTó³µü

$

M�Ê@4�

��5´

%

rs�^�<�<4�0Wl�vrs�

W�

$

wðOl<Tóå"pÂcM��v

%

K(S]5! K1QZ,/**1,̂]#$&#/V;##&#$+11J"*+

[�

5!

¼QR\]^_

J9:8a<8GA3;E@4;:5EF3<435 a93;9 89:C@<aA<358B<?:4

35 89:J>3F:;83<5 EF:35;F:E435D>34;9EFD:AF:44=F:C<FDE4

351:;83<5 E5> >:;F:E435D4=;83<5 AF:44=F:C<FDE4DE89:F35D2

J9:;<BAF:44<F9E48<L:F<8E8:> CE48:F8<N::A =A a389 89:

35;F:E435DAF:44=F:FE83<=583@:?:58=E@@GA<a:F8=FL35:<F

;<BAF:44<F384:@CF:E;9:4BEh3B=B4A::>2J93434E8GA3;E@

4A::> 8<A35D;E4:2YGE>>35DE>>383<5E@48ED:48<89:

;<BAF:44<F$ 89:F:I=3F:> 4A::>4;E5 L:F:>=;:> 8<D:5:FE8:

89:F:I=3F:> AF:44=F:FE83<$ <F89:4A::> ;E5 F:BE35 89:

4EB:35 <F>:F8<D:5:FE8:93D9:FAF:44=F:FE83<2M<FDE4

DE89:F35D35 E>:;@3535DC3:@>$ 89E8B:E54:h8:5>:> C3:@>

@3C:2M<FDE4351:;83<5$ 93D9:FAF:44=F:B:E54B<F:<3@

AF<>=;83<52J9:4:EF:8a<;E4:4a9:F:89:35?:48B:58C<F

F:48ED35D;E5 L:F:;<?:F:> I=3;N@G2

RSrs�øÇr°�6.RÇr°�TóÒO

J

�½Z(g<�¤Qó

%

Õ�Qó°±rs�éêR

SÎF¶RSr�

$

Ò'`�g°äÃ�rs��©�

'`�F,

$

Õ4��¤<ÎFwû

%

¿ãÕ�Qó

$

RSrs�<�È

$

4ÀwµF,òp¶/¤üçèÖ

K<r�

&

1Enb�@,¶

$

Àw�'¤ÎF÷¯r

�<Êj

%

¿ã{ãSw<4V

$

4V<r°òó

$

0

L®ÇK�z<r�RS

$

^�Ì·@�54V<�

u

%

¿ãpã3VRr<rs�G�

$

^�RS<r°

Ì·@ã3yM<RS

%

Õr�Qóp

$

ÀaF®}r

s�^�< û

%

K(S]6! ]#$&#/V;##&#$+11SO10

[�

6!

G2`R\]yA

79:5 89:<A:FE835DA<358B<?:435 89:+>3F:;83<5$ 89:

;<BAF:44<F34F=5535DE8B=;9 4@<a:F4A::>2W<FBE@@G$ 89:

;<BAF:44<F4A::> 34>:43D5:> 8<F:I=3F:89:A<a:F8=FL35:8<

F=5 <?:F("

%

<CBEh4A::>$ 35 <F>:F8<F:E;9 93D9:48

:CC3;3:5;G@:?:@42J9::5D35::CC3;3:5;G>F<A4E44A::>

F:>=;:4279:5 89:<A:FE835DA<358;<54348:58@GF:I=3F:4

:5D35:4A::>4@<a:F89E5 <A83B=B@:?:@4$ F:B<?35D<5:<F

8a<48ED:4a3@@35;F:E4:89:F:I=3F:> ;<BAF:44<F4A::> E5>

3BAF<?::5D35::CC3;3:5;G2

ËTóÒ�

+

�½(gü

$

rs�óF}Ã

%

Æ

Í

$

rs�F,OGHTóp0�'�£jZ4£�`

�F,<

("

%

$

wºÔZ4£�O¯Ê£}Ã

%

Gg�

Ê@?@F,<òó`òó

%

ËTóÒ��0LGg

�ÎFóã`®yÃü

$

rs�(�b�����´R

SÖK<rs�F,ö÷¯Gg�Ê@

%

Õ�s¤<

WlW�6÷óGg�Z[^¢

%

K(S]7! K=1X/2K1QZ,/**1,

[�

7!

abØ5

+=F35D4:E4<54<C93D9 C@<a >:BE5>$ 38345<FBE@

H7



天然气与石油

NATURAL GAS AND OIL

2017

年
8

月

8<F:I=3F:BEh3B=BC@<aCF<BE;<BAF:44<F2-5 89344;:5EF3<

89:F=5535DA<358B<?:435 89:H>3F:;83<5$ a9:F::CC3;3:5;G

>F<A4 I=3;N@G2 T@89<=D9 89: ;<BAF:44<FBEG 5<8L:

A9G43;E@@G;9<N:>$ 89:E?E3@EL@:A<a:F;E5 @3B3889:;EAE;38G

89F<=D9A=82-5 4<B:3548E5;:4$ EAE;NED:BEG5<8L:EL@:8<

>:@3?:F89:F:I=3F:> C@<a2M<F8934;E4:$ 8GA3;E@@G$ 4BE@@:F

C@<a48ED:4EF:F:A@E;:> LG@EFD:FC@<a48ED:42

O¯®MKL<¸¹

$

rs�ÆÍç¹}Ã

%

OÕ

�Qóp

$

=óÒ�

H

�½(g

$

rs�Ê@8Fpò

%

Ý�rs�4�¼Ý¾`Pdçè0L<�®M

$

xð

rs�ÂòZÀd£Ý{Æ�¾

$

ØoóÊ@ºÔÀp

q@òó

$

1`:4órs�ÚÛM

%

Ob�Qóp

$

M�Àd�æ�'ÚÛM<0L

%

¿ãÕ�Qó

$

ÆÍ

Àwp.®M�ad�®M�¶�rs�^�

%

K(S]9! K1QZ,/**1,V;##&#$&#V/-'-O/N12/

[�

9!

cd89ef�[�Ø5

,AA<438:8<E;9<N:438=E83<5$ a9:5 89:F:345<8:5<=D9

DE4$ 89: A<358B<?:435 89: P >3F:;83<52 79:5 89:

;<BAF:44<F;E55<8D:8:5<=D9 C@<a$ 89:E583[4=FD:?E@?:

<A:548<E?<3> 4=FD:E5> 89:;<BAF:44<FF=5435 F:;G;@:

B<>:2TA<F83<5 <C;<BAF:44:> DE4a3@@L:;<<@:> 8<C::>

LE;N 8<89:;<BAF:44<F8<N::A 89:;<BAF:44<F<=8<C4=FD:2

P=FD:;E5 ;E=4:?3<@:58?3LFE83<5 E5> ;E8E48F<A93;>EBED:8<

89:;<BAF:44<F2J9::5:FDG;<54=B:> LGF:;G;@35DDE434

aE48:> E5> E@4<:h8FE:5:FDG345::>:> E8438:8<A=BA

;<<@35DaE8:F<F>F3?:CE54C<FDE4;<<@35D2J93434:I=3?E@:58

8<E>F<A 35 89:;<BAF:44<F:CC3;3:5;G2V:48ED35D;E5 4<@?:

8934AF<L@:B LGF:A@E;35D93D9:FC@<a48ED:4a389 4BE@@:F

48ED:48<E;;<BB<>E8:89:@<a:F?<@=B:8F3;C@<a42

qÝ¾Qó�k

$

Ërs�®Mòóü

$

=óÒ�

P

�

½(g

%

bÍrs�<®M.ã¯¥ÇÊ�

$

â¯¥ç4

��jw?¸¯¥

$

/rs�w7î¹��}Ã

$

b3Wr

s4Ü´õ'�wº}'rs�RÇ

$

wÇ�rs�£Ý

¯¥

%

¯¥�°±rs�zþ¥g<Ff¬¹Í

%

Õ�j

kl

$

7î¹4Ü^¢<dMõ±_ó

$

/¸n<dMN�

p¶ægðt'�y�æg=»pã4Ü'�

%

Õ~Êã

rs�Ê@<pò

%

Æjp-.®M<�da-¯®M<

�

$

rs�^�Àw¥àÕ�-.

%

Y:43>:4:;<5<B3;F:E4<54$ F=5535D35 F:;G;@:B<>:

;<=@> ;E=4: 93D9 >34;9EFD:8:BA:FE8=F:43C354=CC3;3:58

;<<@35D344=AA@3:> 35 >::A F:;G;@:B<>:2+FGDE44:E@4$

LE@E5;:A348<5 YELL388E5> T583P=FD:ZE@?:4;E5 L:

>EBED:> 35 A:F3<>4<C:h8:5>:> F:;G;@35D2-5 4=BBEFG$ 89:

BE35 L:5:C384C<FF:48ED35DEF:! B<F:<3@0DE4AF<>=;83<5$

@:44C=:@;<54=BA83<5$ E5> L:88:F:I=3AB:589:E@892

�óCD)¼

$

�jOY,7î¹��l4Ü£ÝÔ

'è[<'�

$

7î¹��}Ã�°±-¯<·øb,

%

Ï4.w"

'

ÃI\¾�Uz�<â¯¥çÀd®ã5w

¯b`õ¹Í

%

�^

$

rs�^�</0å{�

!

÷¯ã

3<IJ4yM

$

òóZ[^¢

$

ºG�}ÃëÒÓ

%

5874V/*+"$/K,&+/,&"

¼QRSTbc

T F:48ED:34D:5:FE@@GF:;<BB:5>:> E889:83B:<C

<?:F9E=@3C89:35?:48B:58;E5 L:F:;<?:F:> a38935 6 G:EF42

-C89:F:48ED:35?:48B:58;E5 L:AE3> <CC@:4489E5 # G:EF$

F:48ED:49<=@> L:;<543>:F:> 3BB:>3E8:@G2

�jÀwO

6

)þ®}]�

$

bÆ�úOrs��

ÅüßÃ^�

%

�jP'

#

)þd®}]�

$

ôNñx

%&rs�^�

%

J9: :;<5<B3; 48=>G <C AEGLE;N A:F3<> F:I=3F:4

358:FE;83<5 L:8a::5 89:=4:FE5> 89:,Qb42T48=>GLE4:>

<5 )$( F:;:58@G4<@> ;<BAF:44<FF:48ED:4LGP<@EFJ=FL35:434

>:4;F3L:> L:@<a2 M<=FAEFEB:8:F4 48<<> <=8E4 D<<>

35>3;E8<F4C<F F:48ED35D! 35@:8C@<a ;<:CC3;3:58"

(

#$

34:58F<A3;9:E> ;<:CC3;3:58"

)

#$ 35@:8AF:44=F:"(

#

#$ E5>

89:F:I=3F:> A<a:F2J9:;9E5D:4L:8a::5 89:;<5>383<541=48

L:C<F:F:48ED35DE5> 89:<F3D35E@>:43D5 a:F:;E@;=@E8:>2J9:

>:8E3@:> ;F38:F3EC<F:E;9 AEFEB:8:FEF:49<a5 35 JEL@:#

L:@<a2J9:

q

!6

%

$!6

%

%

6"

%

E5>

m

6"

%

FE5D:43>:583CG

89:A:F;:58ED:4<C89:)$( ;<BAF:44<F4F:48ED:>2 M<F

:hEBA@:$ @:4489E5 !6

%

<C;<BAF:44<F4a:F:F:48ED:> a9:5

P=;83<5 XF:44=F:;9E5D:> LG@:4489E5 6

%

$ L=8B<F:89E5 6"

%

<C89:;<BAF:44<F4a:F:F:48ED:> a9:5 4=;83<5 AF:44=F:

;9E5D:> LG#6

%

<FB<F:2J9:4:?EF3E83<5 ;9E5D:F:D3<54

89=4 :48EL@349:> 89: * 8F3DD:F A<3584+ C<F F:48ED:

F:;<BB:5>E83<542O:5:FE@@G$ C<FA<a:F$ 4=;83<5 AF:44=F:$

E5> 9:E> ;<:CC3;3:58$ 89: 8F3DD:F A<358 C<F F:48ED:

;<543>:FE83<5"_:@@<aaEF535D#C<F5:h8<?:F9E=@34a9:5 89:

AEFEB:8:F>F3C8:> 6

%

8<#6

%

2-C89:G>F3C8:> B<F:89E5 #6

%

$

89E83489:8F3DD:F" V:> aEF535D# C<F3BB:>3E8:F:48ED:

;<543>:FE83<52J9:C@<a;<:CC3;3:588F3DD:FA<3584EF:!6

%

C<F

5:h8<?:F9E=@E5> 6"

%

C<F3BB:>3E8:;<543>:FE83<52-CE5G

<C89:V:> 7EF535D348F3DD:F:>$ 89:;<BAF:44<F49<=@> L:

F:48ED:>2-CE@@C<=F_:@@<a 7EF535DEF:8F3DD:F:>$ 89:

;<BAF:44<F49<=@> E@4<L:F:48ED:>2

p0<.yËÖ¤z>_dëå¢H©ørs�

^�<CD¬

%

`µïüäÃ����w¼

)$(

Lrs

�^�<C÷�òøóbUÄÅ<^�ûÈ¶û°^

�

% &

�¾ÈÀw>T�Q�z^�<ûn

!

RÇ®M

¦È

"

(

#'

~§rv¦È

"

)

#'

RÇr°

">

#

#

<ÖKq

39



油气储运与处理
第

35

卷第
4

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

T

%

Õ

&

�¾È^��<=ó<)�GHå"<³¯À

w>T^�<½��

%

��¾È<¾"noU�

#%

Æ

Í

$

¿ãqT

'

RÇr°<rv¦È

$

�j¼(ó)�G

H=ó<

6

%

S

#6

%

ü

$

pc�Åü40%&^�

"

>n

6¿

#%

�jÕ�¾È¼(ó

#6

%

$

Þ4NIñx%&

^�

"

¯n6¿

#%

®M¦È�j¼(ó

!6

%

$

pc�Å

ü%&^�

$

�j£j

6"

%

$

Nñx%&^�

%

�jÜ

G#�b�¾È<¯n6¿

$

ôN%&^�

$

�jÜG

óÖÝ

&

�¾È>n6¿

$

NNI%&ñx^�

%

J9:<89:FD:5:FE@F=@:3489E8E;<BAF:44<FF:48ED:34

F:;<BB:5>:> a9:5 89::CC3;3:5;G34@:4489E5 /

%

<CA:EN

:CC3;3:5;GE5> A<a:F34E@3B3835DCE;8<F2V:DE3535D8934/

%

:CC3;3:5;Ga389 EF:48ED:8GA3;E@@GF:4=@8435 '

%

<FB<F:C@<a

DE352

Eb��-ðä<�ô���rs�ÊT<rs

�`¯ÊT^³

$

�j³»¯ã

/

%

/Z4£��'`

�qT<À

$

fNrs�^�¶ÁwÕ

/

%

<ÊT

$

�2

��±

'

%

ÚÛMRê

%

JEL@:54JF3DD:FX<3584C<FV:48ED:XEFEB:8:F4

�

54

STïðbc

X:F;:58H9E5D:

!

!6 %

!6 %

%

6" %

m

6" %

(

#

q

#6 % #6 %

%

)# %

m

)# %

)

#

q

6 % 6 %

%

#( %

m

#( %

>

#

q

6 % 6 %

%

#6 %

m

#6 %

9(

q

) % ) %

%

#) %

m

#) %

(

#

"

?

#

"@

!

#

)

A

3489: 35@:8C@<a ;<:CC3;3:58$ C<F

;<BAF:44<F4$ =435D89:C3F48;<BAF:44<F35@:8C@<a;<:CC3;3:582

�RÇ®M¦È

$

¿ã�L¨�<rs�z

$

§p

0Lórrs�RÇ®M¦È

%

)

34:5

"

9

34:5

"@

!

A#

!

3489:34:58F<A3;9:E> ;<:CC3;3:58C<F

435D@:L<>G;<BAF:44<F2

�rs�~§rv¦È

%

)

34:5

"

*>

'

#

"@

!

A#

!

(

!

(

( )
#

<

%

#

<

%[ ]# C<F;<BAF:44<F4

=435D89:8<8E@AF:44=F:FE83<E5> 89:C3F48;<BAF:44<F4A::>

E5> 3BA:@@:F83A >3EB:8:F2

pã§p�r�<0Lórrs�ÎF

'

¤£ÂÒ

Ó<rs�

%

64K"*/S+;2&/*

��º¬

K"*/5! ]@+,"K"Z"-&+' [1,P&Z/O&#/(ZZO&-"+&1#

���

!

01234gh~ih

Ja<3>:583;E@AE;NED:4a:F:;<BB3443<5:> 35 #((& C<F

EA3A:@35:EAA@3;E83<5 35 \P2J9:BEh3B=BA<a:FCF<B89:

:5D35:a389 89:D3?:5 ;<5>383<54<5438:aE4## (#" 9A2J9:

<F3D35E@>:43D5 A<358AEFEB:8:F4EF:@348:> 35 89:C3F48;<@=B5

<CJEL@:! E5> BEFN:> E4A<358# <5 89:A:FC<FBE5;:BEA 35

M3D=F:!2

#((&

)rL�¤rs��zj�O¿A<båI

J4}98�Z R}Ã

%

Z4£�<`�qTT

## (#"

Ã°

%

�

!

ï

#

##øóËü<GH=ó¾È

$

V

!

l<¬d��ZÕ�GH=ónòTÒ

#%

,?:F89:G:EF4$ L<89 ><a548F:EBC@<a>:BE5> E5> 89:

4=;83<5 AF:44=F:a:F:35;F:E4:>2-5 89:G:EF!"""$ 89:

;<BAF:44<F;<=@> <5@G>:@3?:F&!/.# BB4;C> =435D89:C=@@

:5D35:A<a:F"89:!

5>

;<@=B5 35 89:8EL@:#2J9:<A:FE835D

A<358>F3C8:> CF<BA<358# 8<89:;9<N:43>:8<A<358! 35

M3D=F:!2J9::CC3;3:5;G>F<AA:> 8<$/.)

%

2J9:) <C89:&

N:GAEFEB:8:F;9E5D:4a:F:35 89:F:> K<5:35>3;E835DE

F:48ED:<AA<F8=538G2

¨1ÕrLrs� R}Ãw¶

$

ÕrL�zp�®

MKL<RÇr°ÄÝÖRS

%

'ó

!"""

)

$

rs�Ñ

d÷³

&!/ BB4;C>"# BB4;C>

l

# ##/.) WB

)

09#

<ÚÛM

"

�

!

ï

!

#

#%

ÿV

!

Öi

$

=ó1Ò

#

Ä('�¾£<

Ò

!$

ÊT®

'#.!

%

pò'ó

$/.)

%

% &

�ÐÑ¾Èë|

l<

)

�tã¯n65£ÿ

$

�irs�NIÅa^�

%

JEL@:64H9E5D:35 ,A:FE83<5

�

64

���ïð��

,F3D35E@P8ED35D V:48ED:>

+:43D5

X<358

bEhX<a:F

H9E5D:4

bEhX<a:F

8<+:43D5

X<358X:FC2bEA # ! )

(

"."/! ) "."$/ / "."'# ) !)." %

)

&."/ ).#(' " !.((! "

%

!#.) %

>

#

"A43E#

$!6." $6!./ ).' %

X<a:F8<8E@"9A# ( "'/." ## (#"." )#.# %

QCC3;3:5;G"%# '#.! $/.) ').$ 6 %

>

!

"A43E#

# !#/ # !"$./

%

".$ %

:?"BB4;C># )#!." &!/.# &/$.! )/./ %

M@<a"E;CB# & #)/.$ 6 &"".# 6 (!#." )".6 %

>

!

0>

#

#./' #./"

%

&.) %

-5 !"""$ 89:;<BAF:44<F4a:F:F:48ED:> 8<93D9:FC@<a

48ED35D2b:E5a93@:89:48ED:5=BL:F34F:>=;:> CF<B &

48ED:48<) 48ED:48<35;F:E4:89:4A::>$ :CC3;3:5;GE5> C@<a

;EAEL3@38G2J<F:>=;:89:F:48ED:;<48$ <5:48ED:aE4

F:=4:>2J9:F:48ED:> ;<BAF:44<F4a:F:$.&

%

B<F::CC3;3:58

89E5 89:<CC>:43D5 :CC3;3:5;GE5> 89:BEh3B=B C@<aaE4

59



天然气与石油

NATURAL GAS AND OIL

2017

年
8

月

35;F:E4:> LG(./

%

CF<B&!/.# BB4;C> 8<&/$.! BB4;C>2

J9:4EB:) A<3584EF:49<a5 <5 89:F:48ED:> ;<BAF:44<F

A:FC<FBE5;:BEA4" M3D=F:) #2 T4;E5 L:4::5$ 89:

BEh3B=BC@<a A<358aE4A<4383<5:> 35 89:EF:E<CA:EN

34:58F<A3;:CC3;3:5;G2

M3D=F:!*Qh34835DP8ED35DX:FC<FBE5;:bEA C<FHE4:#

?

64

���ST.¼QR7:U»�

M3D=F:)*V:48ED:> X:FC<FBE5;:bEA C<FHE4:#

?

74

���STu¼QR:U»�

ÿ!�ú

$

rs�pë¯®M<�adóó®M

�

$

¤ürs�®w�<

&

�rs|]ó

)

�rs

$

w÷

¯rs�ÎF

'

Ê@<ÚÛd°

%

Tó6÷^�]�

$

^��rs�<olb�õXÆ�WlºpO^��

<rs��

%

^��<rs�<Ê@÷¯ó

$.&

%

$

`

�®M1

&!/.# BB4;C>

RSó

(./

%

'

&/$.! BB4;C>%

^��<=óÒ�V

)

<Ò

)$

ÀwLø

$

^��<=ó

ÒOrs�<`®Ê@£

%

YE4:> <5 89:a:@@9:E> DE4AF3;:$ 89:35;F:E4:>

F:?:5=:>=:8<F:48ED:34EL<=8r #6"s""" 0>EG2J93434E

8GA3;E@A3A:@35:EAA@3;E83<5 F:48ED:2T;<BAF:44<FF:48ED:

;E5 L:AE3> LE;N 35 a::N43C5<8>EG43C89:;=48<B:F<a54

89:DE42

�ãcÇIJ4<õ¢

$

^��Æ0<®RRSó

"

#6

Ø¿7

0>%

Õ�b��¤<IJ48¥l^�<

Ïg

%

rs�^�< ûùvþ`�ùIþxÀ®}

%

K"*/6! _&OP,12;-+&1#T#-,/"*/

���

!

�â~ih

T8=FL35:>F3?35DE8a<L<>G;<BAF:44<FAE;NED:aE4

;<BB3443<5:> 35 #(($ <5 EA@E8C<FB35 89:O=@C<Cb:h3;<2

J93434E8GA3;E@EAA@3;E83<5 C<F<CC49<F:<3@AF<>=;83<52J9:

AE;NED:35;@=>:4EDE48=FL35:"-P, A<a:F! $ /"" 9A #

>F3?35D43h48ED: <̂a XF:44=F:" X̂# H<BAF:44<F$ a93;9

89F<=D9 EO:EFY<h"4A::> 35;F:E4:F# >F3?:4E5 :3D9848ED:

U3D9 XF:44=F:"UX#;<BAF:44<F2

#(($

)

$#

LZ4£�æg

!

rLö�rs�O¿

AÇ�ÈÉ<b�ãcÃLZ R.y

%

Õ�ã3.

ylrs�^�<�¤Ïg

%

Z4£�<

-P,

q@T

$ /"" 9A"# 9A

l

".$6 N7#$

Òbægórrs�

" X̂#$

J�ÆjÊ£�Fæg¯rrs�

"UX#$

órrs��

/

�rs

$

¯rrs��

'

�rs

%

J9:;<5>383<5 ;9E5D:4EF:49<a5 35 M3D=F:&2-5383E@@G$

89:C3:@> AF:44=F:aE448EL@:EC8:F89:;<BAF:44<FaE4

;<BB3443<5:> 35 #(($2J9:5 DE4AF<>=;83<5 aE435;F:E4:> 8<

B<?:89:<F3D35E@>:43D5 A<358"F:> ><8#8<89:;9<N:43>:"H

>3F:;83<5# E5> 4A::> 8<AA35D43>:" J >3F:;83<5 #2J9:

F:I=3F:> F=5535DA<358:?:58=E@@GB<?:> <=8<C89:FE5D:89:

<F3D35E@;<BAF:44<F48ED35D;E5 9E5>@:2

V

&

vió R.y�rs�Ch<=ó|�

%

`

F

$

O

#(($

)rs�^§�

$

3V<IJ4r°¡Õ

$

Ø

�?@4MRS

$

=ó

"

¯Ò

#

(g'Ý¾£ÿ

"H

�

½

#$

ö/PQ÷F

"J

�½

#$

rs��æçèRS<4

M0L

$

K0^�

%

-5 !"""$ L<89 89: X̂ E5> UX ;<BAF:44<F4a:F:

F:48ED:> 8< @EFD:FC@<a 48ED35D ;<BL35E83<542 J9: X̂

69



油气储运与处理
第

35

卷第
4

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

M3D=F:&*V:48ED:bEA4C<FHE4:!

T

94

���fST.u¼QR7:U»�

;<BAF:44<FaE4F:48ED:> 8<$ 48ED:4a389 & 48ED:4L:35D

F:=4:> 35 89:5:a;<5C3D=FE83<52J9:UX;<BAF:44<FaE4

N:A8E8' 48ED:4$ ) <Ca93;9 a:F:CF<B 89:<F3D35E@

;<BAF:44<F2J9:A:FC<FBE5;:BEA 3449<a5 35 89:B3>>@:<C

M3D=F:#! a389 89:5:a>:43D5 A<358" L@E;N 4I=EF:#35 89:

B3>>@:<C89:48ED35D<A:FE835DFE5D:2+=:8<89:F:48ED:$

89:AF<>=;83<5 aE435;F:E4:> CF<B)" BB4;C> 8<&& BB4;C>2

J9:35;F:E4:> AF<>=;83<5 ;<FF:@E8:> 8< 5:835;F:B:58E@

F:?:5=:<Cr 6# 6!" 0>EGLE4:> <5 r )./' 0N4;C"E?:FED:>

a:@@9:E> AF3;:<C!""" CF<BQ-T#2

!

Lrs�¾O

!"""

)á]ó^�¶çèë�<

®MKL

%

órrs�®

/

�rs|]ó

$

�rs

$

/

Wlºpó^��<

&

��<3"

%

¯rrs�ç�

'

�rs

$

ÇËó^��<

)

�<3"

%

Õ1Ww�p)

¶rs�<3"��òóó]�

%

V

&

lnøó^��

<rs�¬d��

$

pÌ��i

$

l<=óÒpîn�

ß�i

%

^��<rs�´M�ÚÛM1

)" BB4;C>

R

S'

&& BB4;C>%

Õc^�<CDÊjÎÍvw

$

�IR

S<®R�'ó

6.#

Ø�¿7

%

TC8:F4:?:FE@G:EF4<C<A:FE835Da389 89:4:F:48ED:>

;<BAF:44<F4$ 89: C3:@> AF:44=F: 48EF8:> >:;@3535D2 T4

AF:44=F:>F<AA:> 8<'(.$ A43E35 !"#!$ 89:DE4>:5438GaE4

F:>=;:> LG&6./

%

2M<F89:4EB:BE44C@<a<F48E5>EF>

C@<a$ 89: E;8=E@35@:8C@<a aE4E@B<48><=L@:>2 J9:

;<BAF:44<F4a:F:;9<;N:> E889:BEh3B=B4A::> <C#& )"" FAB

E5> C@<a<C) $6" E;CB"!(.$BB4;C>#2

ÕLrs�^��<�z Rºpù)�

$

34<r

°j�pò

$

'ó

!"#!

)

$

r°ò�

'(.$ A43E"# A43E

l

/.'(6 NXE#$

34.,òóó

&6./

%

%

rs�cJ0Ú

Û�¤<­M®M�no®M¶çè.yK0

$

®ãr

°<.,òó

$

RÇ-6®MùýRSób¯

%

rs�

O

#& )"" F0B

<ÎF<

) $6" E;CB"!(.$BB4;C>#

<®F

øcóÝ¾

%

J< E;;<BB<>E8: 89: 5:a ;<5>383<54$ 89: 8a<

;<BAF:44<F4 =5>:Fa:58F:48ED: E5E@G4342 T@89<=D9 89:

;<BAF:44<F4;<=@> B::889:C@<aF:I=3F:B:58$ 89:G;<=@> 5<8

B::889:F:I=3F:> >34;9EFD:AF:44=F:>=:8<89:@<a4=;83<5

AF:44=F:E44<;3E8:> a389 89:>:A@:83<5 <C89:a:@@2-5 <F>:F8<

B::889: 93D9:F 9:E> F:I=3F:B:584$ E5<89:F 8E5>:B

;<BAF:44<F AE;NED: aE4 F:@<;E8:> 8< E>> E>>383<5E@

;<BAF:443<5 EL3@38G$ a93@:89:8a<:h34835D;<BAF:44<F4a:F:

>:43D5:> E4EL<<48:FAE;NED:2J9:F:48ED:4<@=83<5 a389

L<89 AE;NED:4 35 4:F3:4 5<8 <5@G B:8 89: ;=FF:58

F:I=3F:B:584$ L=8E@4<@:C8F<<B8<E@@<a89:C3:@> AF:44=F:8<

>F<A E5<89:F#" A43E5> 483@@>:@3?:F89:F:I=3F:> 48E5>EF>

C@<aE5> >34;9EFD:AF:44=F:2

TóANl<å"

$

çè.yK0

$!

�rs�7c

ßÃó^�

"

V

&

<<mÂ�<în�@Ò

#%

^��

<rs�Àçè®MKL

$

¥àóÝ¾-.

%

Ø�®ã

3cßRSw

$

r°jó

$

^��<�zPdçèÖK

<øÇr°

%

Tóçèë¯<r�0L

$#

LÍæ<�

¤�z<rs�Nõ^��Wl8p

$

¨�OÕL^�

�rs�<p�

$

ßbàRr

%

Õ1<ÃLrs�Ü�

fPÔçèóË�y3<KL

$

çT34r°ßbàò

óËÝ+¢

$

d[Ç�Ú¶34r°ò'

#" A43

<y3

%

J9:<=8D<35DDE435 8934;E4:aE4=4:> C<F<3@@3C8

EAA@3;E83<52J9:F:48ED:4<@=83<5 35;F:E4:> <3@AF<>=;83<5 LG

EL<=8)"" LEFF:@4E>EG2J9::583F:AF<1:;835;@=>35DF:48ED35D

L<89 AE;NED:4"& ;<BAF:44<F4#E5> :hA:543?:A3A35D;9E5D:4$

aE4AE3> LE;N a38935 EG:EFi4<A:FE83<52-8E@4<E>>:>

C@:h3L3@38G35 <A:FE83<5 E5> BEFD354C<FC=8=F:C3:@> >:A@:83<52

Õb¥à��ºã3yM�IRS"

)""

Î

%

M�

K���

!

LM�<

&

Lrs�

"

��Íæ�z<^

�

#

<ÏÐ<8�ë�

$

Æ0P'b)4®}ó]�

%

Õ���çRSóÄ><Ñ\¬

$

ÝÊ�5ó3c�u

%

JEL@:74H<5>383<5 H9E5D:4C<FHE4:6

�

74

�������

"5HHF

`

6357

j

#

#(($ !""" !"#) !""" !"#)

(

"."6& $ "."$& / "."'( $ )/.& % !".) %

)

8<8E@ ##.#/ ##.#6' ) (.&6$ 6 "." %

%

#6.! %

>

#

"A43E#

#/&.$ #/&.$ '(.$ "." %

%

&6.6 %

9(8<8E@"9A# & 6''." / 6(# & "&" &).$ %

%

)'.$ %

>

!

"A43E#

# !/&.$ # !/&.$ 6#&./ "." %

%

6(.) %

:?"BB4;C># )"." &&.# )"." &$.# %

%

)!." %

M@<a"E;CB# # ($).$ ! ("&.( ) $(&.' &$.! % )"./ %

>

!

0>

#

$./' $./' 6.$& "." %

%

!6.) %

+:8E3@:> ;<5>383<54EF:49<a5 35 JEL@:)2Ja<N:G

35>3;E8<F4a:F:35 89:F:> K<5:4E;;<F>35D89:;F38:F3EC<F

79



天然气与石油

NATURAL GAS AND OIL

2017

年
8

月

F:48ED:435 !""" E5> !"#)2J9:AEG<=8A:F3<> E@4<C:@@358<

89:# G:EFC35E5;3E@;F38:F3E2

¾"<=ó�vU�

)%

��

!"""

)<

!"#)

)<

^�no

$

olrKÐÑûÈ\ßR¯n65£

$

}®

wN\çè

#

)ÒÓno

%

K"*/7! <&[/K'-O/N"#"$/Q/#+[1,B/-O&#&#$J&/O2

���

!

�k]l)mn$3B

J93434E5<89:F8GA3;E@C3:@> >:A@:83<5 ;E4:2 J9:

;<BAF:44<FaE4 ;<BB3443<5:> 35 #((/ <CC 49<F: <C

-5><5:43E2TC8:F35383E@;<BB3443<535D$ 89:C3:@> AF:44=F:

48EF8:> 8<>:;F:E4:E449<a5 35 JEL@:&2J9:;<BAF:44<FaE4

F:48ED:> 8a3;:8<E>EA88<89:;9E5D35D;<5>383<5435 !""!

E5> !""/2QE;9 83B:$ 89:F:48ED:;F38:F3E1=483C3:> 89:

F:48ED:2

Õ�Eb��¤<3VSw<Ïg

%

ÕL�zã

#((/

)O�ÔBZãcÃL R.y

%

��

&

Öi

$

�

z}Ã�PÕ3V<4rj�òó

%

rs�WÚO

!""!

<

!""/

)ßÃó^�wAN=ó�v

%

�cO^

�^�

$

¾ÝrKûÈ<�v{ã¯n65£

%

TC8:F4:?:FE@4=;;:44C=@G:EF4<C<A:FE83<5 EC8:F89:!""/

F:48ED:$ 89:AF:44=F:E5> 48E5>EF> C@<a>:;F:E4:> FEA3>@G

E5> 89:;<BAF:44<F;<=@> 5<8A:FC<FBa389 89:@<aAF:44=F:

<C89:a:@@2T4EF:4=@8$ 89:T583[P=FD:ZE@?:"TPZ#<A:5:>

8<35;F:E4:4=;83<5 AF:44=F:2J<3BAF<?:89:;<5>383<54C<F89:

;<BAF:44<F$ 4<B:93D9 AF:44=F:43>:48F:EBDE4aE4351:;8:> 8<

35;F:E4:89:4=;83<5 AF:44=F:8<#!&.$ A432YG89::5> <C!"#!$

89:;<BAF:44<FaE4F=5535Da389 89:TPZEAAF<h3BE8:@G'"

%

<A:5$ F:4=@835D35 #$.( BB4;C> <=8<C!6.( BB4;C> 89F<=D9A=8

L:35DF:;G;@:>2J9:5:889<=D9 C@<aaE4<5@G' BB4;C>$ <F

)#

%

<C89:8<8E@C@<a2

!""/

)^��<�zCjù)}Ã

$

34<r°<n

o®M¾8Fpò

$

rs�\CPdçèÕ1ór<®M

K0ó

$

â¯¥ç

"TPZ#

PÔP�j¶ßÃ}®

%

Tó|

âÕbQó

$

Æ0PÔP1b�¯r4e�5Rb�34

¶µrs�RÇr°RS'

#!&.$ A43%

'ó

!"#!

)C

$

rs�}Ãül¯¥ç0

'"

%

;<�j

$

Õ1°±ó

#$.( BB4;C>

<34�Wî¹

$

tó

!6.( BB4;C>

rs�Ú

ÛM<

/(

%

$

½ÆÚÛMÑÝ�®M<

)#

%

%

JEL@:947:@@H<5>383<5 ZEF3E83<5 C<FHE4:7

�

94

����ò��op��

"5HHE

`

6356

j

#

P8ED35D #((/ !""! !""/ !"#! !"#! !""! !""/ !"#!

Y:C<F:<FEC8:FF:48ED: +:43D5 EC8:F EC8:F L:C<F: EC8:F

(

".")# ( "."&' ' "."6! # "."6) ! "."!# # 6)." % /.' %

%

/".) %

)

/.() 6.'"/ & /."&6 " &.$!( $.$/'

%

#/.! %

&.# % /&.) %

>

#

"A43E#

)6"." !'6." '&.$ #!&.$ #!&.$

%

#'./ %

%

$".) %

"." %

9(8<8E@"9A# ) &$#.6 ) /6#." # ')/.' ! "$(.! /#/.! 6.! %

%

&(.$ %

%

$".& %

QCC3;3:5;G"%# $".$ $6.6 /$.) /".# /&.#

>

!

"A43E#

# ##6 '"" )"&.$ )!).$ )!).$

%

!'.) %

%

/#.( %

"." %

:?"BB4;C># &"." &(.( #$." !6.( '." !&.' %

%

/6.( %

%

/(.# %

M@<a"E;CB# # !#'.) # (#!.' ! !6!.& ! #&&.' //).$ 6$." % #$.' %

%

/(.# %

>

!

0>

#

).#( !.'# )./" !./" !./"

%

##.( %

!'.# % "." %

J9: ;<BAF:44<F aE4 F:48ED:> 35 !"#) a389 89:

A:FC<FBE5;:BEA E889:5:a;<5>383<5 49<a5 35 M3D=F:62

J9:F:48ED:4E?:> EL<=8#!.( BBL8= 09FC=:@4LG:@3B35E835D

F:;G;@35D27389 89:AF3;:<C5E8=FE@DE443D53C3;E58@G93D9:F

35 8934F:D3<5 <C89:a<F@>$ 89:AEGLE;N A:F3<> a389 C=:@;<48

4E?35D4F:4=@8:> 35 E( B<589 AEGLE;N A:F3<>2

ÕLrs�O

!"#)

)ßÃó^�

$

o¬d��UV

6%

Õb^�¹"ó�"

#) BBL8= 09F"# BBL8= 09F

l

).$)

R

#"

'

0̀9#

Z[

%

Z[]�¹ÖºÔÆ0OÂÂ<

(

�Ï®}^�]�

%

M3D=F:6*V:48ED:bEA C<FHE4:)

?

:4

���7ST:U»�

99



油气储运与处理
第

35

卷第
4

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

K"*/9T K1QZO/@ P,1D/-+$ <&[/K'-O/"#2T#W/#+1,'

N"#"$/Q/#+

��q

T

)mn$�rslR3B

J9: <A:FE83<5E@ ;9E@@:5D:4 E44<;3E8:> a389 a:@@

>:A@:83<5 EF:;<543>:FEL@GB<F:>3CC3;=@8C<F;=48<B:F4a389

<CC49<F: 3548E@@E83<542 PAE;: @3B38E83<54$ ><a583B:

;F383;E@38G$ D:<DFEA93;@<;E83<5 E5> 9EF49 :5?3F<5B:584A@EG

EBE1<FF<@:35 9<a ;<BAF:44<FF:48ED:4EF::h:;=8:>2

T>>383<5E@@G$ >:;@3535DF:?:5=:F:;<D5383<5 E44<;3E8:> a389

>:A@:835Da:@@4F:I=3F:DE4;<BAF:44<FF:48ED:AF<1:;848<L:

;<48:CC:;83?: C<F89: ;=48<B:F& BEN35D :h34835D E44:8

F:E@@<;E83<5E5> 35?:58<FG ;<54=BA83<5 ?38E@ 8< AF<1:;8

4=;;:442

3cü×°±<=ó�v¿ãBZÃLG�¶$

��ËØf<

%

ïý:4

'

���y<¹ºwx¢Æt

æ<×Ø¹!Trs�^�RSó\�f,<wxk

,

%

ðn

$

��<®Rpò0Lrs�^�0¡¢}4

]�

&

Wl�p\Ý<D«<rs�z¿ã^�K�<

]qqz�ÐW0

%

Ja<4=;;:44C=@;<BA@:hAF<1:;8435?<@?35D>:A@:835D

a:@@49E?:L::5 F:;:58@G:h:;=8:> 35 89:W<F89 P:E$ E5 EF:E

a93;9 AF<?3>:4E43D53C3;E58A<F83<5 <CQ=F<A:i45E8=FE@DE4

4=AA@G2J9:C3F48AF<1:;835?<@?:> E8a<L<>G8E5>:B

;<BAF:44<F;<5C3D=FE83<5 <A:FE835D35 4:F3:42"J=FL35:-P,

/#"" UX[PA::> -5;F:E435D OYc[̂X H<BAF:44<F[UX

H<BAF:44<F# T4348GA3;E@a389 a:@@>:A@:83<5$ <?:F89F::

G:EF4<C<A:FE83<5$ CE@@35D4=;83<5 AF:44=F:>F<?:89:E4

>:43D5:> ;<BAF:44<F48ED35D8<4A::> 8<AA35DE449<a5 35

M3D=F:4/

%

$2T@89<=D9 48E5>EF> DE4?<@=B:4>:;F:E4:> LG

EAAF<h3BE8:@GLG&!

%

$ 89:>:;F:E4:35 4=;83<5 AF:44=F:4

;E=4:> E5:835;F:E4:35 35@:8DE4C@<a$ a93;9 >F<?:89:

<A:FE835DA<3584<CL<89 89: X̂E5> UX;<BAF:44<F48<89:

;9<N:43>:<C89:;<BAF:44<FBEA2XF<1:;83<54<CC=8=F:DE4

;<5>383<54;<5C3FB:> 89E84=;83<5 AF:44=F:4a<=@> ;<5835=:8<

CE@@E@<5Da389 48E5>EF> DE4?<@=B:4<?:F89:;<=F4:<C89:

C<@@<a35DG:EF42T ;<BAEF34<5 <C<F3D35E@>:43D5 >E8E8<

<A:FE83<54) G:EF4EC8:F;E5 L:4::5 35 JEL@:46 E5> /2J9:

X# E5> X<a:FAEFEB:8:F4:h;::>:> 89:6"

%

8F3DD:FA<3584$

;<5C3FB35D89:5::> C<F;<BAF:44<FF:48ED:8<B::889:5:a

<A:FE835D>=83:42

`µOÀÁ!B4Ýr�]q<wx^�K�<

Ïg

$

Õ�¢£�ÀÁ</0IJ4y£

%

ïb�K

�

#

LZ4£�æg<

!

L¨�rs��z

$

®

#

L

-P,/#""

Ã°Æj�Fïæg

#

åórrs�<

#

L

¯rrs�

%

UV

/

S

$$

ü×w<3cO

)

)<üý

�

$

34r°<òóºÔrs�bµ`�ÎF

%

Å8

no4Ü®M6÷ó"

&!

%

$

Ø�®ãr°òó

$

RÇ

4ÜÜ6®M�RSó

$

ºÔ

!

Lrs�O�¾£³

µ}Ã

%

��Æ0¿Ú¶34¾È�v<ÉÊ

$

Ob

p¶<ù)l

$

34r°<no®M¾��epò

%

�

6

S

/

lÈ�q

)

)�<Ä>��

$

RÇr°<q@

¾È¾£j

6"

%

�v<ÜGÒ

$

\�órs�^�<

é0¬

%

M3D=F:/*Qh34835D̂ XH<BAF:44<FX:C<FBE5;:bEA

?

E4

ST.A¼¼QR:U»�

M3D=F:$*Qh34835DUXH<BAF:44<FX:C<FBE5;:bEA

?

F4

ST.�¼¼QR:U»�

JEL@::4H9E5D35DXF<;:44H<5>383<54C<FHE4:9

�

:4

��q7��

XEFEB:8:F

+:43D5 7358:F!""' ,A:FE83<5 7358:F!"##

X̂ UX X̂ UX

>

#

"YEFE#

)6 /6.6 #/ )6

>

!

"YEFE#

//.6 #)$ )/ ##&

-4:58F<A3;U:E>

"B[NDC0NDB#

$ /!6 ' )6! ( ()& #6 #6)

:?"5Bt) 0>EG)# # &#" # &#" '##.! '##.!

-5@:8M@<a

"Bt) 0B35#

# $!/ ')' ! #(" ($(

'

#

"H#

)" !$ !# !/

PA::>"VXb# #' 6!& #' 6!& !# '$( !# '$(

9("N7# ! 6') ! ('& # 6"6 ! "!'

:9



天然气与石油

NATURAL GAS AND OIL

2017

年
8

月

JEL@:E4XEFEB:8:FH9E5D:C<FHE4:9

�

E4

��q7����t¦

XEFEB:8:F

+:@8E

X̂ UX

>

#

"YEFE#

6& % &$ %

9("N7# &! % )! %

XU- $ % # %

XP- $ % )" %

-5 E>>383<5$ 4=;83<5 AF:44=F:4a:F::hA:;8:> 8<>:;@35:

CF<B#/ YEFD8<@:?:@4E4@<aE4& YEFD$ a93@:P8E5>EF> OE4

C@<a4a:F::hA:;8:> 8<>F<A CF<B'"" WB

)

0>EG[:) ><a5 8<

6"" WB

)

0>EG[:)2T489::h34835D;<BAF:44<F4a:F:C=@@G

48ED:> E5> 5:EF4A::> 8<AA35D$ 89:EL3@38G8<>F<A X# @<a:F

a93@:BE358E3535D>34;9EFD:AF:44=F:;<548E58a<=@> F:I=3F:

89:E>>383<5 <CE)

F>

48ED:<C;<BAF:443<52-5 E>>383<5$

35;F:E435D35@:8C@<a?<@=B:4a<=@> F:I=3F:89E889:)

F>

48ED:

<C;<BAF:443<5 L:E@EFD:F$ 93D9:F?<@=B:;<BAF:44<F2J934

;F:E8:> EAEF83;=@EF@G;9E@@:5D35D438=E83<5 L:;E=4:89:

;=48<B:FaE4<5 E5 :h8F:B:@G83D98AF<>=;83<5 4;9:>=@:$ E5>

E@4<9E> L=>D:8E5> 4AE;:;<548FE35842

ðn

$

34r°Éw1

#/ YEFD"# YEFD

l

".# bXE#

p

ò'ó�

& YEFD

<yÃ

$

¤ü

$

no®MÉw1�I

'""

R

#"

)

B

)

<®Mpò'�I

6""

R

#"

)

B

)

%

cÝÎF

\Cbµrs�`�ëìÎF

$

`/rs�\C£Ý7

RS�È<ïýó

%

ßbàòó34r°´K0RS

#

Lrs�

%

ðn

$

Õ

#

LRS<rs�0d[ÚÛ®ã

34ór`RS<Ü6®M

%

ÕºÔÂòK�<��

<Ä>¾ÎÍRÝ-.

$

¼TÆ0<.yß,ÎÍ�

ì

$

ö/çÝÉ©<ïý:4

%

J9:8:;953;E@4<@=83<5 3>:583C3:> aE4E)

%

L<>G8E5>:B

4N3> <A:FE8:> 35 4:F3:42-5 <F>:F8<N::A AF<1:;8;<484><a5$

89:)

%

L<>G8E5>:B 4N3> aE4>:43D5:> 8<N::A 89:8a<

:h34835D;<BAF:44<F4E434$ C<F-XE5> UX>=8G2W<F:48ED:<C

89:-XE5> UX;<BAF:44<F4a:F:5::>:>2J9:E>>:> X̂

;<BAF:44<FaE4>:43D5:> 8<;<BAF:44DE4CF<B& YEFD8<#!

YEFD$ a389 :5<=D9 8=F5><a5 A:F;:58ED:8<9E5>@:89:'""

%

6"" WB

)

0>EG[:) C@<a>:;EG2J9:>F3?:5 :I=3AB:584N3>

aE4>:43D5:> 4A:;3C3;E@@G8<C38a38935 89:;=48<B:Fi483D98

4AE;:;<548FE3584$ E5> 9E44=;;:44C=@@GL::5 35 <A:FE83<5 C<F

89:@E48G:EFE;93:?35D89:;=48<B:Fi4AF<>=;83<5 D<E@42

`�Ö\Õ<¥à���SRó

#

�¨�<órr

s�

$

M��z�]ó

)

Ü¨�rs�

$

ÇË\Ý<

!

�

rs�>Tlr<¯rrs�

%

Tóßbàòó]�

$

lr<¯rrs�tæP�

$

PK0WlÉ�

%

ÙS<

órrs�Àw´341

&YEFD

rs

#!YEFD$

`/�z

RÝè['<=ó#HÀwNÚ�I

'""

R

#"

)

'

6""

R

#"

)

B

)

<®M#H

%

ML�zt¢Í6\.

$

çèóÆ

0ïý.<f.

%

�z]qO

!"#)

)j�}Ã

$

Âcó

Æ0<.y�n

%

74K1#-O;*&1#*

E�

J934 AEA:F AF:4:584 89: DE4 ;<BAF:44<F >:43D5

AF35;3A@:4E5> F:48ED:C=5>EB:58E@42T43BA@:4:8<C;F38:F3E

C<F89::;<5<B3;:?E@=E83<5 <CF:48ED:4EF:4=DD:48:> E5>

:?E@=E8:> 89F<=D9 F:E@;E4:48=>3:42

�ñ¦Ûórs�GH<^�<��)Æ

$

ö/Æ

jÂò�Ï,-�øóbUrs�^�<ðäno

%

M<=F;E4:48=>3:4F:AF:4:58& 8GA3;E@4;:5EF3<4C<F

F:48ED:! 35;F:E435DDE4AF<>=;83<5 E5> <3@AF<>=;83<5$ @3C:

;G;@:BE5ED:B:58E5> 35?:58<FGBE5ED:B:58C<F>:A@:83<5

C3:@>2M<FE@@89:4:;E4:4$ 89:35?:48B:588<F:48ED:;E5 L:

AE3> LE;N CE482

&

��Ï,-d�¬¢i#ó

&

�rs�^�<�

¤Np

!

RSIJ4}9ÚÛM

'

RSã3yM

'

.uv

w8Æ<D«8Æ

%

¿ãsæ<Qó

$

rs�^�<]

�®}Ô\a

%

*

!"#$

!

(# ) b<<F:` $̀ :̂F;9:T U2V<8<F>G5EB3;H<BAEF34<5 <C

Y=3@8[=A Z:F4=4P<@3> V<8<FH<548F=;83<5 (H) 00XEA:FOJ

!""(

%

6()(! aE4XF:4:58:> E889:TPbQJ=FL<QhA<!""(!
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