
天然气与石油

NATURAL GAS AND OIL

2019

年
10

月

!"#$

!!"#$

%

",

%

#)

)*+,

!

áâã

$#$**

%

%&

F

&

ÉåèHK

&

UVÜ

&

LM

&

OPQR

YOQ

N.�zWøÎ Z�UF

'

�`789�R#

T;6

~�

&'A��

²?%

K7�6³´�MNOCDµ¶EF

&+

·Z

+

6³

+&,'"""

-

+

.

!

de

YOQ

¾0m

0̂Q

ÀÝ?@:;E<7gh

&

ij{|kQ!©J�

0̂Q

70

µ$

'

��²º{|UÝdSTpq7\¶

&

S<ijk

0̂Q

7ÀÝ$

)

ï=>²7ëÓe

0̂Q

ÀÝHG7ef

'

XYË¢=±²7\¶

&

�F

0̂Q

ÀÝ7HG

'

ijp�ðñ

! 0̂Q

À

Ý7?óHG8

0̂Q

ÀÝ$7ËhSË/ôLø7�

(

ï=>²7ëÓe?óHGefE¥ô

Úäa_ëÓ½�?óHG�éa¥

'

ijO��Ç�;¬

YOQ

¾0m

0̂Q

ÀÝ?@7:;

X�ÏË

'

/01

!YOQ

¾0m

( 0̂Q

ÀÝ

(

?óHG

(

²º{|

(

ï=>²

/01!#".,$'$ 23-4556-#""'

%

&&,$.!"#$."&.""*

O".",5B7%(T%/$R;**6,.C5%B"../(8 3-.)"'%*

PD6O"B"/#/(8 :"5'/(,$.

%1$*41$*=&(

"1/%A)#=)1$31>19,)'1)? 23*,+3&D34<%!& >*?!& =)1$31& D,3/0G1& &,'"""& <$1/3

76893#09! J??D>A46:=D=89E>DKC9F DGFD>959C9?=4D6 GD>KD4CbDGG:<5E>D?95546:5I5=9F 46 YOQ

>9?94B46:=9>F46<C5& =89E>DA@?=4D6 DGKD4CbDGG:<5@6A9>A4GG9>96=;D>U46:?D6A4=4D65455=@A49A <6A

?<C?@C<=9A-789F9<65DG=89?DFK46<=4D6 GD>6@F9>4?<C?<C?@C<=4D6 <6A =89D>9=4?<C>959<>?8 45@59A =D

<6<CIL9=899GG9?=5DGKD4CbDGG:<5=>9<=F96=?<E<?4=I<6A =89>9b?D6A9659>E>955@>9D6 969>:I?D65@FE=4D6

GD>KD4CbDGG:<5=>9<=F96=-789;<IDG<AA46:=8989<=9\?8<6:9>45E@=GD>;<>A& ;84?8 >9A@?95=89969>:I

?D65@FE=4D6 DGKD4CbDGG:<5=>9<=F96=-789>95@C=558D;=8<==89<B9><:9969>:I?D65@FE=4D6 DGKD4CbDGG:<5

=>9<=F96=4546?>9<546:;4=8 =8946?>9<59DGKD4CbDGG:<5=>9<=F96=& =96A46:=DK95=<KC9-789>9b?D6A9659>

E>955@>98<5C4==C99GG9?=D6 =89<B9><:9969>:I?D65@FE=4D6& <6A =89>99\45=5<6 DE=4F<CE>955@>9B<C@9=D

F464F4L9=89<B9><:9969>:I?D65@FE=4D6-789>95@C=5?<6 E>DB4A9<K<545GD>=8959C9?=4D6 DGKD4CbDGG:<5

E>D?95546:5I5=9FGD>69;YOQ>9?94B46:=9>F46<C5-

<&-=13>8! YOQ>9?94B46:=9>F46<C5( D̂4CbDGG:<5=>9<=F96=( JB9><:9969>:I?D65@FE=4D6( O@F9>4?<C

?<C?@C<=4D6( X9b?D6A9659>

CC



油气储运与处理
第

37

卷第
5

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

;?

T3

��Ø!oè�Ì¾�+

&

�ÐÑYø�|¯45

ßº

'

Ó@Ý$6

$Y4P@9G49A O<=@><CQ<5&YOQ%

FòË

hÐÑ���Yø=��ñëg!èÓ¸¬

&

��ñë

g!Ä��Yø��42ßº

*#+

'

´:qÝ$6�ñ

ëË�YøµA�Ä��Ëò

!".&!

*!+

&

¨^T1

,!

�¾(�Òßº

*,+

'

Ó@Ý$6Êf��S{

YOQ

p

V�67#ä�lfef

&

}��.Nl�6

$ D̂4Cb0GG

Q<5& 0̂Q%

*)+

' 0̂Q

yz�mL}�NÌÊf�]��

��øÎst

'

*É

&

!õ�&1�

0̂Q

yz9:®�£�r�A

B

' ]<>U H

xKAB£{#

YOQ

�8Uß4

0̂Q

�y

zr¨Ðp9ßªÏuv�^óZ�

0̂Q

�yz�

�

*&+

' e@9>DCW

xK¸¬

J5E96 ]C@5

AB£åæUß4

0̂Q

�{�.Nr¨Ðp��s©J°

0̂Q

��×Ù

yz·�7=Êö/Ya¿ô

&"!

�Y[

*'+

'

ç#�

xKAB£

0̂Q

yz�

)

hUa^Ý¨��èé

YOQ

Êf�W°£

0̂Q

�×ÙUa�?@xw

*(+

'

�É

0̂Q

yz9:�ABÙ7�7NÌUa�89:&Y

[�s©

'

��Ã�fAByzT�

0̂Q

Ä|ß��

Y[®�z»s©WÚÿqâ

'

AB�¶%ò9¡

YOQ

Êf�

0̂Q

yz9:�¦§Wì³´

'

:?ST!

�µª

*É

&

!õ

YOQ

Êf�Ù¿¬0_Îm©ójÙI

êki

**+

' YOQ

�S{WT8pV�67SiW

YOQ

���×®¯�×îï

)

uvT�-Ï^mÊåæL

YOQ

l¯�9ªxÛ}]�

0̂Q

�.N

*$

%

#"+

'

:A:?4U!

Ä�åz�©µª

ST!

�H

Si�=>S{

YOQ

pV�

&

67�×®¯�×î

ï^mSiõ�,�(�¶¨�¤

YOQ

gf��Ï

r6@.N

0̂Q

6é

'

UVqâ�Ð>¿¬ó

$#%&

q

â.N�

0̂Q

�r

&

#

*##+

'

&

#

#

0

#

YOQ

6

9

!)

$#%

ó�

!&

#

òSi#$l�.N

0̂Q

�r

&U:28(0

ò

YOQ

�ø�l��

&

ËëÜ

"."&!(6

9

òSiõ

YOQ

�

{Sr

&F

,

(

#

YOQ

ò

YOQ

��(

&U:2F

,

'

:A@?4U!

8WNO��µª�

ST!

�H

�Ñ�8}

YOQ

L

&

67�×��W�ë,{�

Ï��

)

Ï'(x^ó�ªÏ

&

��õ��

YOQ

�gf

�ë,�Ïr6@.N

0̂Q&

�.Nr

&

!

�qâ`

ó÷4

*#!+

!

&

!

#

,.'I

3

*7

"

'

$!%

ó�

!&

!

ò

YOQ

8}�ÑgÏ.N

0̂Q

�r

&U:28(I

3

ò�õ

YOQ

�Ñ�"_�

&F

,

(

'ò

YOQ

�6@»Ï

&

UV2U:(7

"

ò�Ñ8}

YOQ

�T�LÈ

&8(*

òÀù_�

�×Â�×îïr

&T 2F

!

&*

%^Ðpó

$,%

qâ

*#,+

'

*

#

H

"

$

H

#

#

!

%

,

#

C6

,

#

,

"

$,%

ó�

!,

"

òì�Ñ���

&F(,

#

ò�Ñ�×Â���

&

F(

%ò�×®¯��Ï9Ú

&T 2$F,i%&

Ð>Ü

"."#! # T 2$F,i%

*#)+

(H

"

ò�Ñ�"_��(

&i(H

#

ò,�(

&i'

:AB?

���À> µª

ST!

�H

�Êå

YOQ

T8æ»È

&YOQ

®ÒSiÃ9ª°S

iõ6·/È�

0̂Q

*#&+

'

��)*98l¯zjL.

N

0̂Q

r�ÉW4

&

%^¿¬ó

$)%

qâå¯9ª.N

0̂Q

�r

&

,

'

&

,

#

*

YOQ

&

Z

HB

7

!!.) H

7

B

$)%

ó�

!&

,

òå¯9ª.N

0̂Q

�r

&U:28(*

YOQ

òå¯

L�Î¾br

&F

,

28(&

Z

òjk

0̂Q

�+íÀr

&

:2FDC(H

ò§ýÁ��(

&!(,.#& i(H

7

ò

YOQ

Sik

�6·/È��(

&i(B

ò§ý�6ö

&#"#.,!& U]<(B

7

ò

YOQ

Sik�6·/È�ö¼

&U]<'

�®�îÔHÎL

&

«Q%^¿¬ó

$)%

qâ

YOQ

ÎÔL9ª.N

0̂Q

�r

'

:AC?

ÙÌÆ¡deÀ> µª

ST!

�H

Siõ�ö±�

YOQ

�öÔÐp�×P���

�®ÒKSiõ�

&

�ö±�

YOQ

ÄR�üÃ{|�ª

òÏr�

YOQ

gf

*#'+

'

À��ö±Rü.N�

0̂Q

�

r%^¬ó

$&%

qâ

*##+

'

&

Y

#

9

d

7

L

*

K

'

*

d

$&%

ó�

!&

Y

òÀ��ö±T�.N

0̂Q

�r

&U:28(9

d

ò

�ö±=>UFL�ü�

&UT(7

L

ò�ö±�T�LÈ

&

, '"" 5(*

K

ò�×Pbr

&=28(*

d

ò�ö±=>8}

�r

&=28'

�ö

YOQ

op�ö±ßöÔË�s®Ò�ïóð

iÂ@l6@Ô�8

&

ûË�sÐpñ8°�×P�

�'ÕSi

'

�ö±�'ÕSi

YOQ

ÄR�ü{|�

@�Ïr�

YOQ

gf

'

À��ö±Rü.N

0̂Q

�r

«z%^¿¬ó

$&%

qâ

'

:AD?

¢£;ÏÐ

4U!

�!6µª

ST!

�H

$´

YOQ

Êf��UaÁß�«

&

%Ã

YOQ

Êf

�T�sò

*

hUß

'

��^ÓæÊ

YOQ

Êf�òË

&

®��«Uß4

0̂Q

.Nr�qâ

'

·CzÚ÷4

!)

�

#'

v

#"

)

F

,

�

YOQ

Si

&

�Óùò

,, F&

�Óùò

,

DC



天然气与石油

NATURAL GAS AND OIL

2019

年
10

月

F&

iõö¼ò

#*.* U]<&YOQ

>ö4�fò

%

#'! `&

�

(ò

)!& U:2F

,

&

6@»Ïò

&!,.) UV2U:& 0̂Q

��F

�(ò

%

#!'.( `'

��

&YOQ

W

0̂Q

�s�+íòs

�

&

Ö"

#'

åæUß4Î¾å¯¾(ò

## #)( F

,

28&

îÔHÎ¾(ò

(!" F

,

28&YOQ

���"_�ò

) "(( F

,

'

óÍWîÔ��×Pbrò

($.& =28'

ñ8°P

����×Pbrò

#"., =28'

$´^�zÚ

&

�

YOQ

Êf���«Uß4

0̂Q

�.Nr®�qâ

&

µ

¶Ö"

!'

6"

!

s©%�

&

�åæ»È.N�r�

0̂Q&

�

Siy7H�ÓùLîÔ=>�8�Uß4

0̂Q

.N

r{�ò

!$.! =28'

 

YOQ

Êf��=>Uß4%å

æ;ó

& 0̂Q

�.r�

,.#

k

*.) =28

XÈ

'

l

:?YOQ

a

0̂Q

�TDl

$!%

)*

�s

C

Hh

)

H

!

h

'

H

,

h

*

+bH

)

h

#"

?bH

)

h

#"

O

!

0

!

H0

!

YOQ $*.,( #.#* ".,) "."# "."# "."* "."# ".""

0̂Q $$.(& ".!# ".", "."" "."" "."# "."" ".""

l

@?YOQ

�!6¢£;ÏÐ

0̂Q

�µªHl

=28

)*

Si�Óù Si�Óù

åæ»È %åæ»È åæ»È %åæ»È

îÔ�8 ñîÔ�8 îÔ�8 ñîÔ�8 îÔ�8 ñîÔ�8 îÔ�8 ñîÔ�8

0̂Q

.Nr

!$.! !*., *.) (.& !,.$ !!.$ ,.# !.!

@?ST!

�;<R*

@A:?ST!

R*F¢

*É

&

!õ�yz

0̂Q

�^óOPò^4ÙhK

ñ

!

=Êö/

0̂Q

�8

) 0̂Q

�×Ù�8

) 0̂Q

ÈÊÏ

ìª�Ó@

)

ô×ó�Ó@

*#(

%

#*+

'

��

&

=Êö/

0̂Q

�8sò=Êö/�ö�8Æ=Êö/�ö�8

( 0̂Q

�×Ù�8´%sò�×Ù�ö�8

&

�×Ù�ö�

8

'

=Êö/

0̂Q

�8

) 0̂Q

�×Ù�8yz^óòÙ

Ú!õ

YOQ

Êf�Ä¿¬

'

=Êö/

0̂Q

�8áUa

³.N�

0̂Q

Ðp

0̂Q

&�8}K�ö

0̂Q

ö/�

ö/~

".(& []<&

$Ô}Ò�öö/�ö/~

(.()

[]<&

Ðpf�WÂ@lÎ�Ý$6fkÔ®��ö�

8

'

UabVÖ×

#&

��õ�öõæ"=Êö/

0̂Q

�ö�8í4Õ�ö¬s

'

?

:?

£�Æ%

ST!$

ÙÆ

V

ÌÆ

%

¤8;<=>?

0̂Q

�×Ù�8áUa³.N�

0̂Q

Ðp

0̂Q

&

�8}K�ö

0̂Q

ö/�ö/~

".(& []<&

$Ô}Ò�

×Ùl

&

�ö&��

YOQ

Ë�s®Ò�×Ùl�

0̂Q

®�Ó@

&

oÓ@ÔÐp�ö&�fÒ�ö±Òe

&

Ð

p�ößö~

(.& []<

}ÒÂ@l®�6@Ô�8

&

U

abVÖ×

!&

��õ�öõæ"

0̂Q

�×Ù�ö�8

�UabV

'

?

@?ST!

¥¦x

$

ÙÆ

V

ÌÆ

%

¤8;<=>?

Ðp�:s©��

&

=Êö/�8W�×Ù�8�

?ªfÖ"

,

*#$

%

!"+

'

l

B?

£�Æ%

0̂Q

¤8a

0̂Q

¥¦x¤8�uvl

�8^ó �ö �ö

=Ê

ö/

?f

!

uvô

&

Y[�

ªf

!

4Õ|Å�ö¬s

?f

!

<¬7ÙhUß

ªf

!

Y[�

0̂Q

�×Ù

?f

!

Y[�

&

B�ö¬

sP¯

ªf

!

V3/Ò{��î

ÔHÎr

?f

!

Y[H�

&

%^

<¬7ÙhUß

ªf

!

uvHÙ

&

Ua

MNBC

EC



油气储运与处理
第

37

卷第
5

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

@A@?ST!

T*Hu@A�:;

^ÓæÊ

YOQ

Êf�òË

&

Ðp;÷qâAB�«

0̂Q

yzrL

&

yz

# =̂0Q

Ä|ß�ú[�Y[

$

áð

ÛY[

&

Àù

UT 2=%

Ö×

,'

<%

uvY[

K%

uvðÛY[

?

B?ST!

T*Hu@A�:;½¾?

s©×

,

%�

&

��

0̂Q

yzr�ß�

&

uv�&

Y[��ß�

'

·�7�ãuv

&

ö/��yz�«

0̂Q

rL�Y[ß�r8�

&

$c67ö/6épV

�

&

Ë�sü�ª�Ïrîïø

&

yz

0̂Q

Ä|�ðÛ

Y[�

0̂Q

yzr�ß�0[ßÙ

'

^ÓæÊ

YOQ

Ê

f�òË

&

{#

0̂Q

yzr�ðÛY[W{�

0̂Q

y

zr�ðÛY[·¶

#(.$ UT 2='

�

0̂Q

.Nr�7

!& =

L

&

�ðÛY[ßF¾(¿,¨27vw

'

�ÉU

ß4

&

 vwÿò

!".# UT 2='

@AB?

¥¦x/�;)ÆÇu@A�:;

�×Ùl�UFpV��ö¼�MN�NÌUa

T��ðvfîïH�

'

��ÃQY[�¹(��×

Ùl�UFö¼®�s©

&

åw�×Ùl�UFö¼

'

^

YOQ

Êf��=>Uß%åæ;ó4

0̂Q

�.rò

*.) =28

òzÚ

&

®��«ö¼4uvY[�qâ

&

qâ

µ¶Ö×

)'

s©×

)

%�

&

�×Ùl�UFö¼�

0̂Q

yzu

v�&Y[îïH#

'

���×ÙlUFö¼�ß�

&

<%

uvY[

K%

uvðÛY[

?

C?

¥¦x/�;)ÆÇu@A�:;½¾?

ö/�°eö¼ß���¸�Y[ß�

'

67�×Ù

lUFö¼�ß�

&

�ö±Òe�ö¼ß�

&

��ö�

8ö¼�Ò�¼�ÉW4

&

�ö±�Y[Z�

'

s©×

)

%

K%

%�

& 0̂Q

yzuv�ðÛY[��×Ùlö¼

�ß�/=üZ�Ô���23

'

��)*UaT�

232Z�ÉW4

&

�×Ùl{�{�UFö¼

'

�É

Uß4

&

�×Ùl�{�UFö¼ò

".$& []<'

��s

©

0̂Q

yzuv�ðÛY[%^��

&

ðÛY[�{�

ÿW{#ÿ0·¶

".!* UT 2=&

��îïH#

'

�×Ù

l4>T��)*KUa�F�ðvf

&

ËëÃ�T�

ö¼ Z�

".(&

k

".$ []<'

@AC?ST!

¥¦x;<�r�

�×Ùl�UVT�pV�

&

�6Ó�Àr�Ëë

ò

# x#"$

áÓ@

# =̂ 0Q

|P,

#" =

�

YOQ%'

$c6

7

0̂Q

oö/�ö/Ô�(%¦

(& `&

�Io×d�

ÉW4=Ê®Ò�×Ùl®�Ó@

&

|P�r�

YOQ

�

�®�×d

)

Ó@

*!#+

' YOQ

op�ö±ßöÔ®ÒÂ@

l®�6@

&YOQ

®ÒðiÂ@l��(ù��6@Ä

|P�ðibrù�

'

ò£Z�

0̂Q

®Ò�×Ùl�

�(

&

ß�®ÒðiÂ@l

YOQ

��(

&

¿ô

YOQ

�¬

GC



天然气与石油

NATURAL GAS AND OIL

2019

年
10

月

r

&

Z�±�Y[

'

¯ks©

&

%^¿¬ßu

0̂Q

×ª

luv�^óÎU=

&

Ö×

&'

?

D?ST!

¥¦x;<�r�=>?

0̂Q

�×ÙUa\®Ô

&

s°;÷qâ�«

0̂Q

yzrL�uvY[

&

Ö×

''

<%

Ua\®ÔuvY[

K%

Ua\®ÔuvðÛY[

?

E?ST!

¥¦x;<r�t�@Auv½¾?

s©×

'

%�

&

�

0̂Q

yzr�ß�

&

À�uv�

Y[Wuv&Y[Û/Ë�1Úßº

'

W

0̂Q

�×Ù

Ua\®É�«

&

ðÛY[�\®ÔÛ#7\®É

'

�

�

0̂Q

yzr�ß�

&

\®UaÉ

)

ÔðÛY[�¶ÿ

0[ß�

'

^ÓæÊ

YOQ

Êf�òË

&

{#

0̂Q

yz

r

!.! =

LðÛY[·¶

".!) UT 2=&

{�

0̂Q

yzr

!$.! =

LðÛY[·¶

!.** UT 2='

��

&

ßu

0̂Q

×

ªlÔ

&

%^¿ô

0̂Q

yzuv�ðÛY[

&

®[¿ô

YOQ

Êf�Uayz�¬ôr

'

B?

jw

#% 0̂Q

yzuv�ðÛY[

&

�

0̂Q

yzr�ß

�[ß�

&

?ðÛY[ßF¾(0[¿,¨27vw

'

!%

�×Ùl�UFö¼�

0̂Q

yzuv�ðÛY

[îïH#

&

{�{?ö¼ÿ¥ðÛY[ZK{�

'

�

ÉUß{?ö¼ÿò

$.& []<'

Ëë)*Ua�í

&

�

×Ùl�ö¼ÿ Z�

".(&

k

".$ []<'

,%

ßu×ªlYaZ�

0̂Q

yzuv�ðÛY[

&

?

0̂Q

yzrù�

&

�ðÛY[Z�ùÙ

'

)%

ðÛY[FòzÚ�qâµ¶%^ò9¡

YOQ

Êf�

0̂Q

yz9:�¦§m�Ua?@Wì³´

'

+

!"#$

!

*#+ g@6 QT& XD:9>5T V& [<66<6 [ N-X45U J55955F96=DG

YOQ 1FED>=<=4D6 79>F46<C5 c546: =89 <̂I954<6bY0]J

[9=8DADCD:I*V+-VD@>6<CDGYD55]>9B96=4D6 46 =89]>D?955

16A@5=>495& !""$& !! $#%! $#

%

$'-

*!+

Ö��

&

"^N

&

á

+

å

&

i

-YOQ

�.WÐIJÔÕ01

*V+-

æç)D<(

&!"#,&,#$'%!,$

%

))-

H896 Y4P4D6:& _@ ]94C46& N@6 Y94& 9=<C-J6<CI545D6 H@>>96=

N4=@<=4D6 DGYOQHDCA M69>:I]D;9>Q969><=4D6 79?86DCD:I

*V+-O<=@><CQ<5<6A 04C& !"#,& ,# $'%! ,$

%

))-

*,+

g#�

&

>��

&

�Ã@

&

i

-YOQ

/��

0̂Q

��g,-

.à!O�v

*V+-

æç)D<(

&!"#&&,,$!%!)'

%

&!-

T<6:T96U<4& Y4d8<D?4& Q<4_4<DG96:& 9=<C-0E=4F4L<=4D6
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