
油气储运与处理
第

38

卷第
1

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

T"#$

!!"#$

%

##

%

#<

%&'(

!

!"#$FGRPÊ¹*+-9É�

"

ZÊË?ÁVWmÌ'�~��-9

#$UT,UU!"#) MU"#%

)*+,

!

:ÍÎ

$#$&"

%

%&

&Ï>�A

&

BCDEDFGH

&

JK

&

LMNO$3456FGVWST'-9FX

( ,-./01!

(/23K0/8E82349259;98.;92

-./01234561789:;

!HI

#

+

J(K

#

+

LM"

#

+

NOP

!

+

Q

+

R

!

#;

789:STUVWX@AYZ[@A

&+

\]

+

^_

+A#""V#)

!;

789:`a

$

bc

%

de=UfSTaG

&+

gc

+

hi

+!AA*)"

-

+

.

!

��&�j 

$

¡¢£

%

¤¥�w¦F&}w¦

$

§¨!©

%

Po�*ª«¬®¯°

±²³´µ¶D·*¸¹¨£iº�j 

(

¡¢£*k»¼½¾¿ÀGHÁÂ+,QR*1UÃ

Ä

(

ÅÆ"¡¢£k»�ÇÈtu�¹

&

É�YÊË

'

ÌmÍh

'

�ÎÏÐÑÒ�($ÓÔk»�

ÇfÕÖ×ØÙ

&

ÚN

&

ÛªÇ¤ÜJÝ4Þß

'

àáâã�*�Ç

(

äå

&

æçè�k»éê¥ë

$ìíîïïðqï¡¢£k»ñSVWáÎ

&

ò¶ó·!IJìí¡¢£k»tu*ôpQR

(

õö

&

÷ø"¡¢£ùú�ûÍ»�¹

(

Þü

&

$¡¢£*k»ýþfÕ|i

&

ÿ!"#$à�$

&

%"&'¡¢£*tu�(

(

/01

!

¡¢£

)

k»Í»

)

éêls

=>?!#"@<$A$ BC;0DD2;#""A

%

**<$@!"!"@"#@""!

1"9"3(:;").<.$.-#(0=(;>-#./>3"?&"@/)/)2

$),A"#.+%(,-&./()A"&')(3(2/"#

!"#$(&"/?/#$

7

& M67#N*#@7#

7

& O*/+"#1&#

7

& %&"#$P"=6*#

8

& -"#$M6&

8

#!'()*+"#$%&/#13,*7)*##%)*7:'&*9$%12$)&*'&%.!;&1$(<#9$'&3.+*4& '(#*701& ;)2(1+*& A#""V#& '()*+)

!!'()*+=*)>#%9)$4&?"#$%&/#13& '&//#7#&?").#/)*#+*0 ')>)/,*7)*##%)*7!@)*70+&& ;(+*0&*7& !AA*)"& '()*+

89:;<"=;! g/(G7/13/D:EF7/(6$98.IGD(0I16096%0D/9/36-10'609697ED(/198.58G2F H87.6F IE982(/9(

8HN/(67.8169G16D/2F 3/D.8169G16DG2F67D5690H09576DDG76/2F (6.567/(G76982F0(082D;L:66K5180(/(082

8H98.IGD(0I16096:/D/1N/EDI662 D662 /D/J0(/1N/E(8D81J6318I/162673E0DDG6D;L:0D5/567H07D(1E

02(78FG96D(:6I/D099:/7/9(670D(09D8H98.IGD(0I16096& (:62 F6D970I6D(:69G7762(76D6/79: .6(:8FD/2F

76D6/79: D(/(GD8H98.IGD(0I16096.02023& /2F DED(6./(09/11EDG../70O6DJ/708GD.02023.6(:8FDH78.(:766

/D569(D! I/D09570290516& 1/I87/(87E(6D(/2F 2G.6709/1D0.G1/(082;Y.823(:6.& (:6.6(:8F 8H

F6576DDG70O/(082 0D(:6826N0(: (:6.8D(6K(62D0J6/55109/(082 /2F 761/(0J61E:03:6798D(567H87./296/(

576D62(& /2F D810F H1G0F0O/(082 .02023(69:28183E:/DI698.6/:8(0DDG602 U:02/eDH1/../I16096.02023

76D6/79: FG6(80(D76H676296J/1G6(8(:6H1/../I16096.0202302 (:6F665 D6/8H(:6^8G(: U:02/^6/;

^GID6PG62(1E& (:6D(/(GD8H82-D0(6(6D(.020238H98.IGD(0I16096F658D0(DN/D576D62(6F;S02/11E&

98.I026F N0(: (:6D(/(GD8H98.IGD(0I16096.02023/(:8.6/2F /I78/F& (:6.02023D0(G/(082 8H98.IGD(0I16

QC



天然气与石油

NATURAL GAS AND OIL

2020

年
2

月

096.026D0DDG../70O6F2 /2F D8.6DG336D(082D/765G(H87N/7F2 5802(0238G((:676D6/79: F0769(082 8H

98.IGD(0I1609602 (:6HG(G76;

>7?@/<A:! U8.IGD(0I16096) \02023f(6D(.02023) L69:209/1F6J6185.62(

C2

23

��3YX/

$

ZÊË

%

¢�Y^Ðq3l^Ð

$

Ñ

0�L

%

`X]^Òºh�Xki'�^0ËÌ2X

/

2

LM^o`&Ó^Ô©/Õg£àÖ×ØÏ!

2

E

Ê82IQ,p

'

��ÙAp

'

ÚlßQ^AÛbXp

'

r��ApypÅ

(

'�YX/^3l7^��ÜÝ

'

ÞÝ

'

ßÝ

'

àÝ¸UáÀ^Dì/yÑ03lq¼0

8Ñ03l

2

âã3l^Ðî`Z�Y^ÐQ�^Ú'

®äßQe

(

�Z'���3YX/^Ñ0/ÅLM

¢ÜÝ

$

E,

j

$$!%2

�åÆ9æçÜÝYX/

*#+

(

ZÊË!èEné¶^��3¿Y

2# .

<

ZÊË�

êZ

#A"

W

#)" .

<

$

Ã¯

%

^��3

2

¸åë@

2

abZÊ

Ëz !? nì

#@)

X

#"

#A

W

!@#

X

#"

#A

.

<

��3¿

Y

2

o",�êZab_&P9:2#Êí"î,^

!

ï

2

�åZÊËÊðÉÞmÊ¸ñò

'

#$y8óô)

YLÎ^)YßQ

2

/��ZÊË^-9¡gn£©/

"^Eº��

(

B2

ÙÚÛÜÝÔÕÞß¦à

/�_7��^ZÊË}[���ê

2

EÊ¦�p

^��Àh�

'

-õ�

'

³é�

'

2Iö[÷-Ôy

(

�

Z()´�^¹[

2

ZÊË}[-9¤LMu!`øe

ÄÇq0½ùá�6

(

BFB2

áâã

Àh�¢ÆÇ^�5iYÕ3fyO6¾YX/

?Ïh�À�

2

êYX/h�Àú�Ùh�¸i;ûr

�5�(^ü

2

NýÄmYX/^}[

(

Àh�}[×

Ø

#2

�ZoÍX��¸e

2

%�Z¸��õö59¾¶

,��3YX/^ü

2

���Èü�¢µE7îð½^

ZÊË}[��

(

D;

2

°M-þ^¢

2

Àh�}[Ç

G!Cÿ!Ñ?ÏÒºÇ�

2

Ný!�ßËÕ"YX/

+

;

B2

áâãÜÝäå;

S03;#+^9:6./(09F0/37/.8HF698.576DD082 .02023.6(:8F

ò#(�^mp

2

\�@L$%^&b

2

'¬}[��

2

�å°()XTO6*¸+ü

(

BFBFB2

áâãæ�¥çÞß

]8GD0H\R

q

^18/2 ,=

*!

%

<+

Ëk

_676/

,C^Cæ

X�-l(�n��3YX/

2

%sÀnÀh^üÄ

Ç

(

Çôn`Cæe(�^��3YX/^o�.�

bX

2

^üÇG!î`��P/^^ü�0

)

YX/^

üöº¡^üh�q^üÇG!^1Ð�'¬

2

�2m

��$:�

(

h828R>

*V+

yA`ÄÇÒº

!&<@* h2

h�cd

A@)

W

#<@A \T/

^ÔÌi

2

�°D3%ê4KÅ!YX

/^(�qÀh^üÇGsÀn-9

(

ÆÇ»h�Õ

,^5ö�

2

NÄÇß�ÙÎnÐ�Iü5ö��Gq

÷j»#

(

ÆÇÄÇ�m

2

Z¸ÆÇï[Ô©/^pÅ

3`Åü5ö�

2

%ÙÎn÷jö��G

(

R823RG0H/23

**+

¾kÄÇ²³�EÊi63^YX

/ sÀÀh^üÄÇ

2

ÉÇn5ÏpÅ

'

ÍX´�q

Ð�IÀ�y�^ü^'¬

(

Q66M

yA

*A+

kM

<"@V 9.2

T%

<@)# 9.2

47º

<#!

^

_676/

Cæ(�YX/

2

%�>ÄÇß�f�n

Àh¤º'YX/^ü^$ì

(

8r�yA

*&+

ÆÇ�ê4KÅ!YX/^Àh^

üùÄÇD·R�nÀh^ü^0I´

(

9:;yA

*)+

Ëkù}[ÄÇ²³

2

��EYX

/^Ô©/lìsÀÀhÄÇ

2

f�nÀh^ü'¬

��

(

L/6N8823Y

yA

*$+

`ÄÇ!Ëk

!* 9.

<Ïq

*" 9.

^,Ï3sÀ<=ìXÏ^ùÄÇ

2

ÄÇ�>

qº�

*"!

^ÜÝYX/sÀÀh^ü

2

ß��P)Y

rZ)3�3lJ_û!öY^�Ð

(

�åZ×

2

�AÆÇÄÇ�YX/^(�ÇG¸U

Àh�}[YX/^'¬��sÀn��&Ô^-9

2

?@�^üh�

'

Àh¤º

'

YX/47�y���û

'¬}[ö�

2

%'�nYX/^üö�^Q@*�

(

|Ú¯°��EÀh�}[ö�qAsÀh}[ÇG

!Z)�m^fª�b

'

?Ï�'y��~}-9

(

BFBFE2

áâã�èéêÞß

_G7D:6/7D

*#"+

`�A-9^âãSR�nkZEÊ

i63 AB^��3YX/^Àh}[´

2

R�n

�j^Òº^oqC©´�ìD

2

%�47KÅ!^�

l�ÐsÀùú

(

-9��?@n�¬()��i^

JC



油气储运与处理
第

38

卷第
1

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

T,:�

'

YX/^üAEy��

(

]8GD0H\R

yA

*##+

âZyÒÀhÇG

&

R�nê4

KÅ!YX/^üq^üT/ÁÐ´

&

¸Å,�,X

�/¬Ì��E½

&

Ämn5Ï!YX/

'

��3q=

�Y^>qº^où

&

D;ZkZ}�ÇG!��

3

'

^üY^;£�,^Â

(

ùß��QÄÇi^

_676/

Cæß�

(

F,yA

*#!+

¸�¡47º���

&

R�n�E^ü

t

'

YX/tq^üþat^YX/Àh^ü´

&

(

)n3�qY�^�ÐqYX/^üÇGõ�Iùé

��

(

�^ü�0^h�

'

Òº�2sÀn¹Õ

&

?@

n^üt

'

YX/tq^üþat^ÒÀN�:�qY

X/>qº^o:�

(

GH=yA

*#<+

R�n}[i63^YX/ Àh

}[´

&

WX()n3

%

Y

%

YX/

%

Ë�ê�@�

ÇG

'

YX/^üÐ�IÇG

'

YX/��ÇG

'

Ë

%

Y

��ÇG

'

õ�Î

'

õ��

'

@L��2y�YX/^ü

^'¬

&

IâZ´^ÂnÀhÇG!i63

'

YX/

 !Òh�2:�q>qºAE

&

��ni63^}[

ZÊ�)MYX/ ^}[;(q�ET,

(

^:/:I/O0Y

*#V+

R�n�E3

'

Y

'

YX/

'

Ë^~Ë

YX/ Àh}[´

(

�´WX()nÀh}[

!âZKÅõ�Îq3Y@�^YX/^üÐ�I

'

Y

X/ò#'�y��

&

Z¸��7n5Ämý~0YX

/ ^}[ù

(

taJyA

*#*+

Ëk

\/DGF/

@L�´

&

ÆÇ�Y

X/?ÏÀh^ü^0½ù

&

Kfn°D;(B?Ï

!�l^^oÔÌ¸U^üÇG!Òºqh�^�2

ÔÌ

(

NÀh�}[ù�33L

&

�Àh�^0½ù

-9Æ9¸

h0.-_0D:280

Ð�I´ùúYX/��Ç

G

&

õ�I´�

'

5Ïh��2

'

5Ï@Lpy¢ù!

^LM()��

(

/�

&\/110'

×Øt

'

§�

g/2'/0

ÓM

'

¸U¿">

ÓÓ£YX/^m2W[�[knÀh�

&

ôPno`

YX/}[�6^ZÀpq]kp

(

BFE2

ëìã

-õ�¢ÆÇN¬���EYX/?ÏÒº

&

¾o

EZYX/î`^�ÙÒºý¾YX/^ü

(

-õ�

}[×Ø

!&

�

#

Ofn9×-õ�Uo²PB

(

-õÇG!Ì�^õ,LMkZ?ÏC#öÒ

'

Y

X/47(�löÒ

'

YX/^üQ!¸Ud©�õ

)

`â¡ÇG!

&

ÍnYX/^üQõ¸d

&

oRõ,^

S�î`ÑÒ��

&

D;��?Ï!C#^î`¸U4

7�lÎõ�^¹[

&

õ,^�Tcd%^Ê¹

&

4¸

gÓ5(Tf�U^�³

(

¬¬=�Î�-õ}[^

��¡V��

&

`/�_Ü^m2}[ÇG!

&

-õ�

�¼eW¾k

&

¡V¡XoR}[��

&

X�X�YX

/?Ï�úõö^ü^O6

(

;

E2

ëìãÜÝäå;

S03;!+^9:6./(09F0/37/.8H(:67./102C69(082 .02023.6(:8F

í

B2

�îëìÜÝ�ã8¯ïð§gí

L/I;#+YFJ/2(/36D/2F F0D/FJ/2(/36D8HF0HH6762((:67./102C69(082

.02023.6(:8FD

�� ²B PB

-Ôõ�l ¸eZY{Ëk ���

aZ!õ !õ[ö

'

ÿZï[ °M¶,^),3Y

�P�IJ

\]!õ ÿZï[

'

ÆÇ]

ÎS�k

P^¶(�ZïS

_`)!õ E�

'

óô

'

Îab ÿ¡3c�2'¬

BFEFB2

ëìãæ�¥çÞß

dðhyA

*#A

%

#)+

ÆÇÉ�-õYö�qÒº-9

YX/^üÇG^T3TY:�

&

f�-YÒº'^ü

T3öº^¶aÎ$eû'¬Ógµ¶T3öº^;

(

(

D;¯-9n'¬}[),��^d#��¸U

YX/rf��

(

T/23cd

yA

*#$+

`

#" Q

^÷jg!sÀn-õY

�}[ÄÇ

(

ÄÇÇG!YX/wZ

"@# \T/

^hig

e

&

U|�ge-ÔõYX�YX/^ü

(

ÄÇß�Ç

ôn-YÒº

'

-Y,

'

h��^üÇG^'¬

&

ôÄn

-õ��hÌ�iYX/^ü^9sXk

(

jk

*!"+

ÆÇ-õY1lÄÇ�°D>qº

'

°DD

mÒº^YX/-õY}[sÀnÄÇ-9

&

f�n`

°DÔÌi^µn-õYöº

'

Òºq;(

(

ÆÇÄÇ-9

&

_7�mYX/>qº

'

-õYÒ

º

'

-õYö�¸U{âh�y��oû�-õ}[Ç

G!YX/^^ü��qT3�T('¬

&

D;{�m

Eh{âÊ¢ZõY�?Ïe#ÁB

&

e{û!�h�

¯u

&

Î�YX/^üt(�#(YX/

(

BFEFE2

ëìã�èéêÞß

\9bG076TQ

*!#+

ù-9nÆÇ-ÔõYÕp©N

RC



天然气与石油

NATURAL GAS AND OIL

2020

年
2

月

2X/Ô©/!()��3^á¬��

&

%&qn2�

h«q»hX�2X/3l()VW^ZÀp

&

D;¯

ùún]kZ2X/?Ï^2�h«VW

(

^610.\^

yA

*!!+

��n¡¬ê4KÅ`õrsi

^2X/^ü´

(

�´U^ü��C©w)(n

3lq2

(

�C©UEÊ3lq2^^üt'EÊ2

X/^Ò^üt^}

(

ÙÎn¾_�G^�tü

&

Zk

Z0½Q@

(

`�ù>qp©qõ2õrs^á¬

ÔÌ

&

u�nùÇG!^õÆ,

&

Òºv~q3lh

�^o

(

\870F0DbM

yA

*!<

%

!V+

R�n2X/^ü^�Ù

´qÐ�I´

&

Z¸`�Àh�

'

-õ�

'

2Iö[÷

-Ô�sÀù

( \870F0DbM

���Z

#

02X/ e

WÀh}[TZ

&

!02X/ Z¸Ëki6r�2s

À-õ}[

&

"02X/ °MÀhq-õ0X}[

(

dðhyA

*!*+

âZÙÎ^õ�Xki2X/5Ï

Òº^o

&

�~nïðõ��}[��32X/^õ�

�q),��^´

(

9:;yA

*!A+

âZ2X/ õ�}[^,T

&

R�

n0I´%}[nw�

&

�'¬2X/ -õ}[�

�^Ä0sÀn|}p^Â

(

-9ß��P

&

^ü�0

BÐöºqx©)3,LM¡47º

'

-õÒº

'

Dm

2X/>qº

'

2X/ DmÒº

'

^ütÎõì0q

õJ_ì0^'¬

&

ýÒ^üt^õ�IÄ0�-õ}

['¬°¶

(

�Z-õ}[ÇGyU^/T,�ê

&

�$^�

�

'

�õ�Å����IJ

&

/�¯zÊ¡ä´)º

U½Ê^�,�E`e

&

eÆÇ��^-9

&

_7�Ä

ÇÇG!f�^'¬��sÀnÇô

&

%�-õ}[^

),����sÀn²2

( !""!

`!{¶

\/110'

5t

}~^W[�P

&

-õ�^õ,@L���

&

S��¶

&

eZX�Aáfq2X/&b^¢��

(

|�Z¸

üÝõ,S�¶

'

)YËk��^��

&

-õ�¯¢}

Ê89h~^jk��

(

BFG2

ñòã

³é�¢Ëkn

U>

!

ÕNÜÝ�Cÿ'�2X/

^�lUÜÝ³é�3

&

o}[=T×Ø

<(

³éÇG

!�F^õ,Z¸9s2X/^ü%1¾J_^3l

��g5Ï47!

(

³éÇG°����

&

�å�� 

a

&

D;Z¸UÒø3lhîÓÜ

&

+üg5^Òø�

j

(

ñ�����|!Ñn�$-9A·ç¶^K�

(

e-9|�m���³é��°E

&

³é½°´���

��

&

D;

U>

!

Cÿ@Lg}[f!

&

�3.^^5�

�

(

/�³é�^�]jk�¼

&

e¡T¢-9õ�

(

;

G2

ñòãÜÝäå;

S03;<+^9:6./(09F0/37/.8HF0D51/96.62(.02023.6(:8F

³é�^P;µD�

,I02G./L

*!&+

`

#$$<

¥��

&

#$$A

¥

>:3/'0

ôPn�

UR

V

2X/lì!!Ô

U>

!

�

�Z¸R�.^�Ùlì

&

óôn³é�^ZÀp

(

R078:/./̂

yA

*!)+

`

!&V h'V

W

* \T/

Ì�i¾k

��

U>

!

ÄvÜÝ2X/^³éÄÇ

&

ÄÇß�

!UR

V

`��

U>

!

!^�º�ZDm2X/!^�º2�

&

D

;

U>

!

^�ºUEZDm'�^

U>

!

2X/

)

)(^

U>

!

2X/Z)û'¬

UR

V

'U>

!

¸U

R

!

>

^/Å�

�

&

À�}[��

(

>(/\

yA

*!$+

[k��

U>

!

sÀ

UR

V

2X/³é

}[ÄÇ-9

&

ÄÇß�/@

&

êh�`

<@! \T/

¸S

;

&

ÜÝ�!�Uh�>!ý>!

&

êh�>¶g

A \T/

;

&

ÜÝ�!��ZbX

&

°ÈUh�>¶ý�2

( >(/

\

ü�³éÇGÜÝ�!�'

U>

!

��{â¸Uh�

Ê$

&

��

U>

!

^³é��E

(

t�yA

*<"+

É�

U>

!

^-Ôh�-9n³é}[

ÇG

UR

V

2X/^³é�¸U³éö�

(

ÄÇß�/

@

&

ê

U>

!

-Ôh�`

<@$&

W

V@)V \T/

;

&UR

V

³é�

'³éö�U�

U>

!

-Ôh�ý>¶

(

9�ÿyA

*<#+

(�nh��

!@) \T/

q

<@!* \T/&

Òº`

!&#@!

W

!&A@# h

cde^

U>

!

3l³é}[Ç

G

(

ß��P

&

Òº�³éö�ÊP/'¬

&

�oêÒ

º`ËB¸S;

&

³éÒºöEZ/��E³é}[

ö�

(

���

*<!+

[k�3³é

UR

V

ÄÇ

&

-9°D�º

U>

!

%

g

!

`°Dh�qÒº´�i^³éÇG

(

ß�

/@

&

�3`�DÒºqh�i

&U>

!

�º�E

&

³é�

��E

(

/�LM¢[køeÄÇ���³é�}[sÀ

-9

&

{âh��³é��^'¬:�

(

`0½ù�

6^-9LMu!`³é�^}[,TS

&

�Z³éÇ

GyUg^�Åmp¸U�Q´^R�¯���P

(

/�9k^³é��Êá¬

&

ý¡¬�N¡äfm-Ô

U>

!

&

%Nc¡äfm�ÜÝ3lsÀ^�

)

ýò¬�N

¡äfm-Ô

U>

!

&

if¡6;(¸�

U>

!

qÜÝ3l

CB



油气储运与处理
第

38

卷第
1

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

T^³é

&

U|ÈsÀÜÝ3l^^�

(

|��E³é

��q³éö�U¢���^µ¶ÁÂ

(

BFH2

yóô�õëöã

2Iö[÷-Ô�ÆÇ�YX/z !-Ô2I

W÷

&

P���YX/^Ð(^��D;É�YX/î

`^��Ù´�

&

9sYX/^ü

*<<+

&

o}[=T×Ø

V(

7Çô

&

���Z¸�E��3),

&

`}[DúZ

¸��^),-ÔTÄmYX/^^ü

(

e¢ö[÷

ð.���

&

7îp��

*<V

%

<*+

&

D;ö[÷�5iYq

Ó (�{âoû�3°ð^'¬

&

½¸���^¾k

¡gn¹[

(

+

;

H2

ëöô�õãÜÝäå;

S03;V+^9:6./(09F0/37/.8H02:0I0(8702C69(082 .6(:8F

-9A·ÆÇÄÇ�2Iö[÷-Ô�sÀn-

9

&h/N/.G7/L

yA

*<<+

UÜ¡¢�-ÔYX/C£!

%¤¥YX/^üÇG

(

ÄÇ!É�nÜ¡¢��º

qÒºÄ0

&

f�nYX/^üÐ�IÄ0

(

^07/MR

yA

*<A+

-9nÞò¡

$6(:E162631E981%

qÜ

¡

$.6(:/281%

¢�-Ô|^YX/^üAEq}[:

�

(

-9ß��P

&

YX/^ü^¦;ö�¢ö[÷�

º

'

ö[÷-Ôö�

'

h�

'

ö[÷¢�ÒºqYX/'

ö[÷©6

$

�§

%

6©^¨0

(

S/2 ^:G/2D:0

y A

*<&+

D © s À n - Ô Þ ò ¡

$6(:E162631E981%

^üYX/ÄÇ

&

f�n^üöº'Þ

ò¡-Ôöº¸UW÷�º^$ì

&

��E^Þò¡�

ºi

&

^ü½°^),��

(

ZÊËz î`^AÛ5Å{â

&

M´ö[÷°ª

Z¸P�YX/^��Ù´�

&

D;°M«EbX^2

IpÅ

(

åd�Ó {â^'¬¸U}[ÇG^ÓÔ

)�N{¢-�A·$æ^�B

(

m_-[�^.´

YX/ö[÷TóSZ¸Äm¸��^�ºÓgX�

YX/^ü^��

&

`øeâÇqm2W[�6EÊç

¶û�

(

BFK2

÷øùyã

¬��2}[¢Q¥��^.´YX/}[�

�

&

�8�C0´^ZÊËEÊ�E^}[��

(

��

�^}[=T

!

Ëk[MP�T�}M¬�ZÊË

&

U

|UYX/Ô©/®¯�a°3

&

È'ÓYÆÇyi^

�Sk±úÓ �=

&

`ÓS�=�Kf^YX/¬l

Õ²lsÀ|wT

&

×Ø

*

*<)+

(

���Ämn=�¬�

}�

&

À�nZÊË^ü!ÑFG5Å^ûüGH

&

{

`¡XGº³´nÒø�j

(

;

K2

÷øùyãÜÝäå;

S03;*+^9:6./(09F0/37/.8HD810F H1G0F0O/(082 .02023.6(:8F

¿">ÓÓ£ZÊËµ&¶

&

·ßº¸

&

ÿZ¯2

&

89¹X¬��2�^¾k´�

&

ñå���|!Ñn

"eºêI"^-9K�

( !"#*

¥

V

»

&

5>#$¶I

��n£©ªä

"

Ó 8�C��3YX/¬��2}

[ÄÇø

#

*<$+

&

�ÄÇøZ}~¶l©¬�YX/[�

'

}[P�PC)�ïD

'

YX/�2¼C)�ïð

'

Y

X/SkÇGù

'

YX/^üU��:�-9

(

>�

3

&!"#&

¥

*

»

&

¿"`>Ó½#ª#Ëk¬��2V

WÄmnW[

&

Kf3l

)# .

<

&

¾ºEÓ

$$@)!(

â¡

m2W[ôPn¬��2�`}[¶Ï8�CZÊË

^ZÀp

(

`0½ù-9�6

&

t¾�yA

*<)+

`�&Y¶Ï

8�C��3YX/}~n¡ìO^ª[}�qfö

:�-9

(

BFL2

úuÜÝã

/�

&

YX/}[ÇG¿�ZUá¬Õê¬���

ßX

&

â¬0X}[�¡V¸Àh��L%¸oR�

�

&

Ný�E}[��

'

 ap¸U]kp

(

9k^0

X}[��Ê

^/D/'0h

yA

*V"+

��^VY�fõY-

Ô�

&

#^À2�

*V#

%

V!+

&\02/3/N/R

*V<+

��^a!õ

¢Àh�

&bG5(/Y

yA

*VV+

��^

U>

!

³é¢Àh�

¸UÁÂÃyA

*V*+

��^,Ä

%

õ0X}[�y

(

E2

ÙÚÛûüýÝ¦à

ZÊË�oè ^é¶û)

&

¡gn/ä"k^�

�

(

!

'

§

'

ß

'

!

'

Å

'

Æ

'

ÇÈÉ¸U#^ÊË"k�}

~n¶,YX/-9FX

(

o!!

'

§

'

ß

'

!&"��

BB



天然气与石油

NATURAL GAS AND OIL

2020

年
2

月

2"e¨I^YX/z ¿YÄvnm2W}[¦Ð

&

�fn¨I^��

(

EFB2

^þ¦ÿýÝ�h

EFBFB2

!"�¦ÿýÝ

!{¶¢µÌ}~YX/z m2W[^"k

(

!""!

¥D

&

!{¶0X

#"

]ä"k,Q`ÍÎÏ~Ð

Ñà×�5t}~n

\/110'

YX/W[FG

(

�FGl

oP

<

mf

&

2!

\/110'<Q

%

<)'\/110'VQ

%

<)

��Õf

&

÷Ò�()ÇGÄ;lï

&\/110'*Q

%

<)

�()WÇf

&

÷Ò�æ

'

ÕfUW}[ÄÇ

( <

»SÓ

&

ÆÇ�YX/

Ï-Ôõ

hU1

¯X/ÔÕ�Äv}[

&

W}[ÇGÙÚ

* F&

)�ÜÝ

V&" .

<

&

§�)�

$V .

< *VA+

(

!""&

¥q

!"")

¥

&

!{¶`ÌúoP^

\/110'!Q

%

<)

WÇf!ËkÀh�È#�(NYX/z !ÙÚ

bX5[�YX/

&

}[^jÙÚ

#!@* :

q

A@) F&

^j

)�ÜÝ3l

)<" .

<

q

#< """ .

<

(

EFBFE2

#^¦ÿýÝ

ß"Ì`

!"

£¤

A"

¥¦Ö}mnZÊË^-�F

X

&

��n

"

tÓÜ÷×Ï

#

X�ZÊË5�5VýjÃ

ý

&

Kf]©^hijk

( !"##

¥

&

ß"`Ø�É!½

Ù»Ëþ�n

?320'^0'G.0k#

WÇfªfqþfX]

&

ª

#[k

U>

!

%

UR

V

³é�ÄmZÊË}[

&

%�¢fe

Ú×c¢À�?Ïh�

&

9sYX/^ü

( !"#!

¥

!

»

#*

%

#)

§

&

�5Ï-Ôn

&$) )!< .

<

EÊ2I@z÷

^

U>

!

Bg

!

ìX3l

&

!Ô

g

!

¢�n>ë3l'r�©

ÜÝYX/^³éXk

(

ÈäW}[FGÙÚn

<) F&

2!��()

<" F&) F

^;(kZÊT56^5Û

&

�

éÚ×cyË�FX

(

`

<) F

^WÇ56

&

l()nÜ

Ý

!) <#& .

< *V&+

(

�#W[ôPn

U>

!

³é�^}[ö�Ü'-õ

�

'

Àh��N¯wZ��Y�

&

e����?Ï^D

mh�

'

Òºy´�|}p°E

&

�ý]jp�!hi

(

D;

&

³é�`}[ÇG!)(^�Y�¼

&

°ª�!

{�{»¼n�Y¼,ÔÝ¢SUfiP�^�

(

EFBFG2

#<¦ÿýÝ

!"#<

¥

&

§�ÝXÄvYX/W[FG

&

â{¢Z

ÊË}[ÞßSý¡#Ó£ZÊËW[FG

(

�#}

[¾kÀh�

&

%[kà#��^A,xv

( <

»

#!

§

&

()f�(á3

&

e�Z}[ÇG!à#^BÐÎ

�nâÿ^S�

&

¶,,ØsÔ()fÆ3Î�&b

&

}[ÙÚ

A F

|Èãæá

(

`

A F

^}[ÇG!l)�

ÜÝ3l

#!" """ .

<

(

�üÝ�,��

&

§�Z

!"#&

¥È¡#gÐYX/

W[FG

( *

»

&

§�}m`>ÓÓ£sÀvF

&

ªr¾

knrúäå

b68S87.

âSsÀA,

&

e�ZÕW��

°n

&

|úÉknfiäå

b68S87.

âS

&

A,��P

/

&

U|Ämn

!V F

�Ú°(±}[

&

lQ)�ÜÝ3

l

!V" """ .

< *V)+

(

§�^Ó£ZÊËW[FGæPnÓ£ZÊË^

}[ÇG^�,���g£ZÊË����

&

|�Z¸

Ê�üÝ�,��

&

Ó£ZÊËUÊ�89hi^Ëk

��

(

EFE2

^�¦ÿýÝ�h

¿"�ZÊË^-9mZ

!"

£¤

)"

¥¦

&

ê�`

ZÊË%&

'

W[y�6��f�Ms~

(

!"5Å`

ç"Z

!"##

¥q

!"#A

¥`è�é×ØtsÀná#g

£ZÊËW[WÇ

&

%Z

!"#&

¥

*

`>ÓêëÓ£78

Ävn¡#Ó£ZÊËW[

&

}gn¿"ZÊË¿YË

k^#ì

(

!"##

¥

$

»

&

ÁkÀh!õßX^���è�é5

tYX/z Ävný¡#W[

(

W[[knefT

f��

*V$+

&

()ÇGÙÚ

#"# :&

)3

$* .

<

(

�#W[

)3;(�ø

&

)3,��

&

eôÄnÀhW[F£

'

ï

[lÕy$�VW`�C?Ï!jk^ZÀp

&

�g£

WÇW[ùVW©xn7Ç

( !"#A

¥

#"

»

&

��n

"

é

#

1'Y���f^}[��

&

%�(jkZýò#

W[WÇ

*V$+

(

�#W[LMjkÀh^��%U

<

m

WÇf`5i�í�Æ

&

Ný�ôÀhXk^Xkt£

�h

(

`

!< F

^;(î

&

[�ÜÝ3l

# "&) .

<

(

!"#&

¥

&

`¿">ÓêëÓ£�!"5Å`ç"}

~n¿"ª#Ó£ZÊËW[WÇ

(

W[¸Àh��

åæ

&

}[�Ú�3

A" F&

xQ)3,ïÇ

<"

X

#"

V

.

<

&

µE§)

<@*

X

#"

V

.

< **"+

&

ê.�Ã�PnW[FG^

µE¤¥

(

EFG2

$2ýÝÔÕ%&

ðñ�á

&

/"_7sÀnê#YX/z Ä5W

[FX

(

-#W[^�(o�@A0`ZÊË^�]

}[�$Sæ�sn¡·

&

e{j�þýg5ÛÜÄ

m�[%¾òÆóôÄ�¾kSZÊËz !^��

3¿Y¯6õ�êÁÂ

(

åd

&

ÜÝX�Òø�jëö

^Òø3l

&

j[�ZÁ^xv�ò}�ÇGZï

&

Å

}[ÇG!^{â��F`ªM�³()

(

åd

&

ê�

^/¬YX/}[��o6õ��ÇE^��

&

âM´

s¡·þÞ?ÏïðVW

&

²2YX/}[F£

&

-�

$�VW²�

&

ÆÇVW«.À�}[��

&

�µæ^

�]2©x7Ç

(

G2

×Øf'(

���ê�YX/}[ÇG½yU^}[��N

=T

'

øeÄÇ

'

0½´-9mÌy�6sÀnïú

&

EB



油气储运与处理
第

38

卷第
1

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

T-¬��^²PB

&

-9ÇG!^7ÇU��¸UÒ

3-9^�BsÀnì�p"ß

(

ådT"ed_7

Äv^YX/W}[¦ÐsÀnK÷

(

/�

&

£©cd

e��!"

'

!{¶

'

ß"

'

§�l&ä"kÄmnm2

W[

&

S�½øú^'¬��`W[ÇG!�Ê½Ë

k

(

W[ß��P

&

`ê�^VW´�i

&

Àh�¢¾

kcdµh

'

pðN�E^��

(

"l3ù

&

/�"edTZÊË^}�úwZD·

&N56

&

�o`T?,¨I^Ó£ZÊË

&

¡?ÏA

p

'

{â´�

'

}�7Çy'¬

&

¤°}~¶,^âã-

9qÄÇ-9FX

&

¸Äm a

'

E�}�

(

+

!"#$

!

*#+

¸

+

~

&

àáâ

&

ãä±

&

{

;

��Wåæ�çè@Aéê

*M+;

��W�qV

&!""A&!V$<%! <*

%

<&;

Q0RG/& QG8d0/8NG& M0/23cGE023& 6(/1;̂ G../70O/(082 82

^(87/36/2F L7/2D587(/(082 L69:28183E8Hg/(G7/1b/DREF7/(6

*M+;g/(G7/1b/D/2F >01& !""A& !V $<%! <*

%

<&;

*!+ ]8GD0H\R& ^18/2 ,=;,K5670.62(/1?2J6D(03/(082 8HREF7/(6

S87./(082 /2F =0DD890/(082 02 U82D810F/(6F T878GD\6F0/*M+;

^T,Z6D67J807,2302667023& #$$#& A $V%! V*!

%

V*);

*<+ ]8GD0H\R& YI/DDRR& ^610.\^& 6(/1;,K5670.62(/1

/2F L:6876(09/1 ?2J6D(03/(082 8H \6(:/26-b/D-REF7/(6

=0DD890/(082 02 T878GD \6F0/ * M+; ^T, Z6D67J807

,2302667023& #$$#& A $#%! A$

%

&A;

*V+ h828R>& g/7/D0.:/2 ^& ^823S623& 6(/1;^E2(:6D0D8H

\6(:/26 b/D REF7/(6 02 T878GD ^6F0.62(D /2F ?(D

=0DD890/(082 IE=6576DDG70O023*M+;T8NF67L69:28183E&

!""!& #!! $!

%

<%! !<$

%

!VA;

**+ R823RG0H/23;\8F610238Hb/DT78FG9(082 H78.REF7/(6D

02T878GD\6F0/*=+;U/13/7E! 2̀0J67D0(E8HU/13/7E& !""<!

$

%

##;

*A+ Q66M& T/7' ^& ^G23c;Y2 ,K5670.62(/1̂ (GFE82 (:6

T78FG9(0J0(E8H=0DD890/(6F b/D H78. b/D REF7/(6 IE

=6576DDG70O/(082 ^9:6.6 * M+; ,2673E U82J67D082 /2F

\/2/36.62(& !"#"& *# $#!%! !*#"

%

!*#*;

*&+

ëìí

&

îïð

&

ñòó

&

{

;

åæ�ôõö÷1<ø3À

ù/ú

*M+;

~hOû

&!""&&*)$A%! #*V)

%

#**<;

S623[05023& ^:62 [:0EG/2& L/23 Q0/233G/23& 6(/1;

,K5670.62(/1/2F gG.6709/1̂ (GF06D8Hg/(G7/1b/DREF7/(6

=0DD890/(082 IE=6576DDG70O/(082 02 =0HH6762(^9/16REF7/(6

Z6D67J807D*M+;M8G72/18HU:6.09/1?2FGD(7E/2F ,2302667023

$U:02/%&!""&&*) $A%! #*V)

%

#**<;

*)+

¸üý

&

µþÿ

&

!"#

&

{

;

$%&]7��Wåæ�ô

õ'()*+,<ø� 

*M+;

78qVNOOû

$

ì�

ÍOI

%&!""&&<#$V%!*A

%

*$;

Q0 ^:GK0/& U:62 ]G6.023& R/8 ]823./8& 6( /1;

,K5670.62(/1Z6D6/79: 82 ?2H1G6296S/9(87D8Hg/(G7/1b/D

REF7/(6T78FG9(082 IE=6576DDG70O02302 T878GD\6F0/*M+;

M8G72/18HU:02/ 2̀0J67D0(E8HT6(7816G. $g/(G7/1^906296

,F0(082%& !""&& <# $V%! *A

%

*$;

*$+ L/6N8823Y& Q66M& Q66M]& 6(/1;=6576DDG70O/(082-?2FG96F

T78FG9(082 _6:/J0878Hg/(G7/1b/DREF7/(602 /\6(67-̂9/16

Y1(672/(6Q/E678H^/2F /2F \GF *U+ BBT/567<A"<"* N/D

T76D62(6F /((:6$(: ?2(672/(082/1U82H67629682 b/DREF7/(6D&

!*

%

<" MG26& !"#&& =62J67& U8187/F8& `̂Y; b81F62!

?UbR& !"#&;

*#"+ _G7D:6/7D\& \/1826Z=& >_7062 LM& 6(/1;Y\G1(0-T:/D6&

\G1(0-=0.62D082/1& i/70/I16U8.58D0(082 ^0.G1/(082 8Hb/D

T78FG9(082 H78./U82J62(082/1b/DZ6D67J80702 U82(/9(c0(:

REF7/(6*U+ BBT78966F023D8H(:6^T, 2̀982J62(082/1b/D

L69:28183E^E.58D0G.& #)

%

!# \/E& #$)A& Q8G0DJ0116&

h62(G9'E& `̂Y;g6N]87'! ^T,& #$)A;

*##+ ]8GD0H\R& Q0T\& ^610.\^& 6(/1;=6576DDG70O/(082 8H

g/(G7/1b/DREF7/(6D02 _676/^/2FD(826U876D* M+;

M8G72/18H?291GD082 T:628.62//2F \8169G1/7Z698320(082

02 U:6.0D(7E& #$$"& ) $#

%

!%! &#

%

));

*#!+

µ

+

Í

&

Ù�-

&

�./

&

{

;

åæ�W0ôõ'(ÀO/

1

*M+;

��Wh;

&!""A&!A$#%! $<

%

$V;

U:62 h6& Q0G M0/2E0& [:/23Q06:G0& 6(/1;\/(:6./(09/1

\8F618H_18NF8N2 8HREF7/(6b/DZ6D67J807*M+;g/(G7/1

b/D?2FGD(7E& !""A& !A $#%! $<

%

$V;

*#<+

Å23

&

¸4í

&

¸5H

&

{

;

67W1��Wåæ�0'

(/ú

*M+;

ÍO8û

&!"")&*<$#)%! !!VV

%

!!*";

_/0]G:G& Q0a0235023& Q0d0/23H/23& 6(/1;,K5180(/(082

^0.G1/(082 8HQ8N67b/DREF7/(6Z6D67J807*M+;U:026D6

^906296_G116(02& !"")& *< $#)%! !!VV

%

!!*";

*#V+ ^:/:I/O0Y& T881/F0-=/7J0D: \;_6:/J0878H=6576DDG70O/(082

02 LE56

"

REF7/(6Z6D67J807D*M+;^T,M8G72/1& !"#V& #$

$!%! #$#

%

!"*;

*#*+

%á9

&

:

+

Ó

&

;28

;

��Wåæ�ôõ'(Àù�

 

*M+;

56~h

&!"#)&V&$#!%!!AA$

%

!A&#;

[:8G d0/81023& [:/8]G/2& cG ]G3G8;gG.6709/1̂(GFE82

(:6,K5180(/(082 8Hg/(G7/1b/DREF7/(6IE=6576DDG70O/(082

*M+;U82(6.587/7EU:6.09/1?2FGD(7E& !"#)& V& $#!%!

!AA$

%

!A&#;

*#A+ L/23Qb& d0/8Z& RG/23U& 6(/1;,K5670.62(/1?2J6D(03/(082

8HT78FG9(082 _6:/J0878Hb/D REF7/(6 2̀F67L:67./1

^(0.G1/(082 02 2̀982D810F/(6F ^6F0.62(*M+;,2673EfSG61D&

!""*& #$ $A%! !V"!

%

!V"&;

*#&+

ñòó

&

<

+

=

&

¸

+

>

&

{

;

?a½'(��Wåæ�1

/ú<ø� 

*M+;

@ihiOû

&!""A&A$V%!*V)

%

**<;

L/23Q0/233G/23& d0/8ZG0& Q0b/23& 6(/1;,K5670.62(/1

GB



天然气与石油

NATURAL GAS AND OIL

2020

年
2

月

?2J6D(03/(082 8HT78FG9(082 _6:/J0878Hb/DREF7/(6G2F67

L:67./1̂(0.G1/(082 2M+;L:6U:026D6M8G72/18HT7896DD

,2302667023& !""A& A $V%! *V)

%

**<;

2#)+

ñòó

&

ëìí

&

¸áA

&

{

;

�BCD1��Wåæ�'

(1?/0

2M+;

¨Óhi

&!""A$#%!#*

%

#);

L/23Q0/233G/23& S623[05023& Q0d0/8D62& 6(/1;Yg6N

T78FG9(082 \6(:8F H87>HHD:876^665 b/DREF7/(6Z6D67J807

2M+;,2673E,2302667023& !""A $#%! #*

%

#);

2#$+ T/23c d& dG c ]& ^G2 U]& 6(/1;\6(:/26REF7/(6

=0DD890/(082 ,K5670.62(02 / \0FF16-̂0O6F aG06D962(

Z6/9(87̀ D023L:67./1\6(:8F 2M+;SG61& !""$& )) $<%!

V$&

%

*"<;

2!"+

E

+

F

;

��Wåæ�ôõ

'

G?'(<ø� 

2=+;

H

I

!

78qVNO

$

JÇ

%&!"#A;

RG/23ZG0;,K5670.62(/1̂ (GFE82 =0DD890/(082 8Hg/(G7/1

b/DREF7/(6IER6/(?2C69(082 /2F =6576DDG70O/(082 2=+;

a023F/8! U:02/ 2̀0J67D0(E 8H T6(7816G. $ ,/D(

U:02/%& !"#A;

2!#+ \9bG076TQ;Z698J67E8Hb/DH78.REF7/(6=658D0(D̀ D023

U82J62(082/1L69:28183E2U+ BBT78966F023D8H(:6^T,

2̀982J62(082/1b/DZ698J67E^E.58D0G.& #A

%

#) \/E&

#$)!& T0((DIG73:& T622DE1J/20/& `̂Y; g6N ]87'!

^T,& #$)!;

2!!+ ^610.\ ^& ^18/2 ,=;REF7/(6=0DD890/(082 02 ^6F0.62(

2M+;̂ T,Z6D67J807,2302667023& #$$"&* $!%! !V*

%

!*#;

2!<+ \870F0DbM& U8116((L^;^(7/(6306DH87b/DT78FG9(082 H78.

REF7/(6Y99G.G1/(082DG2F67i/708GDb6818309U82F0(082D

2U+ BBT78966F023D8H(:6L>̀ bR^E.58D0G.& #!

%

#V \/E&

!""<& _67'616E& U/10H8720/& `̂Y; _67'616E! Q/N76296

_67'616Eg/(082/1Q/I87/(87E& !""<;

2!V+ \870F0DbM;gG.6709/1̂ (GF06D8Hb/DT78FG9(082 H78.

\6(:/26REF7/(6D2 U+ BBT78966F023D8H(:6^T, b/D
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