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#$!"#* èSH$")$"#%

)*+,

!

¹*0

$#*(#$%&

D

&

��¾��I

&

��KJKLMN

&

QRST#$IL�n�õ�#$%&'�n�øèUµ

�í

(

$y¡èé

(

�Î

(

�9��ïéßL�

' '$,-.G!#)*+%)#2+&3hh96:,

stuvwxyGz{|}

$4~

#

;

W�u

!

;

�+�

+

#9

E+FG{|��4567KLe67

&;

PQ

;

��

;2#""(#)

!9

HIH�abN-.4567

&;

HI

;

��

;+#""&!)

+9

E+FGabNcd4567abN���1e67

&;

�1

;

��

;"2+"""

-

;

.

!

lzì/º�(»C��²�%J

(

'à

(

eê((), �

&

3¸��²�,!Ze

[()

&

5²2���²��¼½xA¾�)d·xy

'

A��²�¿À4&,2O

(

��

(

ÁË

Â�

&

/�Ãl��²��¼½xA¾,d·�Ä

)

�Å&

VTZ'N+#@+.

àá²�

/

 �º�ÆÇ

\È,ÉÊËD��²��¼½xA¾,6278

&

Am�,z��²��¼½xA¾

&

D/z½

xNOÞÃÌÍl��

(

ÎÍ(ÏÐ23

A

CÑNO

&

sc4®,��²��¼Ò�xy

)

9�Óð

Ô�nCw�¢þ,ÕÖ

&

�Å&Ô"²� �

VTZ'N+#@#!.

Ô"X²º»(²�

/

Ð×î �

VTZ'N+#@+.

àá²�

/(VTZ'N+#@%.

³"(X"²�º»

/&

I��²��¼½xA¾,ØÙ�

)�Úxy

&

�Y&Ô"²�

$

ÝÃÛãä"ÜÔ²�

%

C²ÝÞ²ßÔàË�,e½��Ð¡¢

ßÔà²ÝÞ²(Ô"²� �º�Mjk�,z�á

'

/01

!

��²�

)

2O

)

��

)

ÁË

)

78

)

�¼½x

)

A¾

)

NO

)

Ô"²�

)

ßÔà

)

�á

=>?!#"@+*2* A19.BB89#""2$&&+*@!"!#@"2@""2

>.#&4##.()()0'"*%.)&.*9"#(3*%"##4%"*.*.)/ &9$##.3.&$0.()

)*+,-40$?$

B

& BNB'%1W'50

C

& )*+Q-$0/0%1

D

#0%!F%%4/52&6$-2%/B#('C& %&$'+35& 4"8&5('& 2#""(#& %&"'()

!09&$*"('+F'$7+C<(257(.,(-!"#$."'$<$26/7I %/0& 1230& H('+J&/5& 9&$*"('+& +#""&!& %&"'()

+0!$27/%&"'(,(-4(.$-H$>$")7('8&& D('+-&('& H$>$"& "2+"""& %&"'(

+789:5;9! ?8 :FM5FE:6:,4.G5-8M B5G56EB456.P.6-E.:8 :P4F5BB0F54.4.8DM5B.D8& 6:8BEF06E.:8&

.8BE-GG-E.:8 -8M :45F-E.:8 6:FF56EGJ& -8M 58B0F5E75G:8D$E5F, B-P5:45F-E.:8 :P4F5BB0F54.4.8D& .E.B

8565BB-FJE:-8-GJ25E754F.86.4G5:P4F5BB0F54.4.8D6G-BB.P.6-E.:8 E75:F5E.6-GGJ9C7.B4-45F5BE-OG.B75M E75

E75:F5E.6O-B.B:P4F5BB0F54.4.8D6G-BB.P.6-E.:8 O-B5M :8 E75EI:5G5,58EB& P086E.:8B-8M -EEF.O0E5B:P

4F5BB0F54.4.8D& -8M 5/4G-.85M E75.,4:FE-865:P4F5BB0F54.4.8D6G-BB.P.6-E.:8 4F.86.4G5OJB7:I.8DE75

7.BE:FJ:PVTZ'N+#@+ ,-)('44,/>/%69H:,O.8.8DI.E7 B456.P.64.45G.85-8-GJB.B& E756G-BB.P.6-E.:8

4F.86.4G5.B40EP:FI-FM -8M P-6E:FB-F5G.BE5M -B.8 P:GG:I.8DB5h05865!P086E.:8& PG:I,5M.0,& E5F,.8-G

E-FD5EA58M 0B5FB9T56:8MGJ& O56-0B57JMF:D58 0E.G.2-E.:8 .BM5L5G:4.8DF-4.MGJ& E7.B4-45F6:,4-F5M -8M

<E



天然气与石油

NATURAL GAS AND OIL

2021

年
12

月

-8-GJ25M VTZ'N+#@#! 23+-)6'% ,/>/%6 .%+ ,/>'2/%'4& VTZ'N+#@+ ,-)('44,/>/%6& -8M VTZ'N+#@%

@.48-.%4*/44/)% .%+ 5/4$-/A;$/)% ,/>/%6 :34$'*4PF:,E754F.86.4-G:P4F5BB0F54.4.8D6G-BB.P.6-E.:8 -8DG59

C:E7558M& E7.B4-45F:PP5F5M B0DD5BE.:8B:8 H7.8-iBM5L5G:4,58E:PBE55G4.45I7.67 6-8 .87.O.E7JMF:D58

5,OF.EEG5,58E& -8M B456.P.6-E.:8 :8 7JMF:D58 4.45G.85$.86G0M.8D.8$B5FL.65,./5M 8-E0F-GD-BA7JMF:D58

4.45G.85B%9

>(?20:@8! UF5BB0F54.4.8D) 'G5,58EB) W086E.:8) VEEF.O0E5B) Z5-8.8D) HG-BB.P.6-E.:8) UF.86.4G5)

W-6E:F) aJMF:D58 4.45G.85) ?87.O.E7JMF:D58 5,OF.EEG5,58E) T0DD5BE.:8

=A

23

�n�ø,�?@Ý°±�°®

&

�Ý�n�ø!

¡�ù�÷�x�

&

=&�ù×**Ç*%�*AÁ

¡²¶

&

Üí�n�øy¬ª«01�TÜä

&

¯¯Þ

·�0¡ÔD

'

úØ

&

!"´�ïüä��n�øè

é

(

ªL

(

hf

(

x�R�y�ñ¡Ï9�Rf

&

=´>

C�ìdüä��n�ø¡w��yyÏ9

'

�n�ø!x�¡�ù«¹�

&

Áù-ª

&

�n

�ø¡âm

(

$Áÿ¥��Quèù¡¡áë¬áë

&

*¡�n�øèé�c�x�ìí'(Q&� 

&

úØ

�n�ø¡¾8èé

(

ªL

(

hf

(

x�>w�¡Z0

R

&

�¥��hix�¡0Rk�

'

�n�ø¡¾8èé

&

G�eR|¢ý7º�n�

ø¡èéÏn

&

¬|¢�¯�?��n�øð$¡¹

/

'

�n�ø¹/|¢¡¾��9yèé

(

ªL

(

hf

(

x�>w��|<cp�¡¾�

&

7�9y¥�{m�

�hix�

&

ð´�n�ø¹/�Z>|¢�k��n

�ø��hix�¡��ìí

'

�n�ø¹/�Z>|¢¡��ìí�pF£Z

[¡JK»

&

Ï9¹/�Z¡Õ�

'

l£�p�n�ø

��¤ú¡ �

&

Q�p�n�ø�,�?@¡¬p

&

§;p89�n�ø¹/�ZÕ�¡-RÁ

'

�"p

�n�øÏnéß¡ �

&

�Vy

!&

o�¥7�¡N

M

&

Ïâvy

VTZ'N+#@+.

LÈ�ø

/ $

´7ÂÃ

VTZ'

N+#@+%

¡â�éß

+#

Y

!,

'

Ï9�n�ø¡¹/�ZÕ

�QXJ.Ðáë¹/¡�n�øèªR�¦��Z

$

�J.ÐË'�ø¡µ´�\LÈ�ø¹/

%&

S¬J

.ypèé

(

ªL

(

hf

(

x�

(

w�¡-}p�¦�I

�áë¹/�n�øÏn¡°�

'

³=S�n�ø¡Rû

(

âm

(

$ÁbS

&

�¥¹/

�Z>|¢R�F£Z[

&

S¬xy�n�ø¹/�Z

¡Õ�

&

´�\�n�øèé

(

ªL

(

hf

(

x�

(

w�g

j¹/|¢¡�¯

&

k�¥��hix�

'

<A

Ü}�=>

<D<A

Ü}

�n�ø

!"

�@|9¡�n

&

@ÝË\'��Ø#�

¡�qèU

&

¥noÏ9\îJL��n1Ý�Ø�Ý

"@# ZU-$

M�

%

¡'�

(

#I'�

(

k§�ù�ØXÇ

(

*

%

(

*&

(

**AÁ

(

îJL�gàJÝ�Ø�Ý�ïV¶

¡#��ù

&

=,Ãç�1Ý

!& ,,

¡�ø

++,

'#

�Ë�ø

!"

±6

(

.;/

(

@6Z¡@ÝË\

$

$

'

%

�2�ù¡�ø

+(,

'#

Ë$�øLM

!"

@�øË\Õ$

(

v2$�#I#

$'¡uèLM

'

|OÔdË$�r

(

Ë$µµÚÛè

ª�LMz�

+&,

'#

Ë'�øLM

!"

@�øË\%&'

(

¨¼'�¨ß

%&'¡LM

'

|OÔdË'�ø

(

Ë'µ

(

�ø+

$

H

%

òµÚÛ°±èª�LMz�

+2,

'#

('�ø

!"

'øzÕÒ|K'#Zôõ(%&'

hFû

A

ÐIûñZ¡%&'Ë\�ø

+),

'#

©ªÇ'

!"

S©«

(

¬ª�M¶!¡6bÁ'?

¶

&

ÀNËG<=júM°®

(

��

(

L�Ñ�°±

(

�®Àw�êc�-¹@6,@Áù¡

&

=¯7³Ïn

Ç'ùÍRf¡XÇ'�

'

©ªÇ'|OÔd%&'

(

#I#$'�IL¨'

+%,

'#"

©ªÇ'ËG<=|O�

xµ

(

Ç'��

(

.'èª

(

c�èª

(

�Fèª

(

wÞ<

=�&v

+%,

'# "

©ªÇ'ËG<=¡QRÕZ�Ç'

��

+*,

'#

LÈ

!"

°±#«Ãù±2ð-.¡�>

(

:È

+!,

'#

fgzÉÁ

!"

Q°±âv|}LÈX�NM¡è

U

(

�øµBM�¡&7�

+#",

'#

fg

!"

|}�|}´»z8i¡LÈÉÁ¡&7

+#",

'#

Vn�ø

!"

Ån�_û@ÝË\k§

(

§ªuz�

ù¡�ø

+##,

'#

sn�ø

!"

�s?yÒZ¦¶(s@6

$

M@�L

�

%

RÒZ¦¶ñZ

&

°èp©ªnoz¡k§�ø�

sª�øµ¥�$èª

+#!,

'#

<DCA

=>

Z[-«�n�øz89à

&

Xxy´7Ü¶

'

#%

*|¹�n�øv@ÝË\'W�#W�ù

&

Ð

���ùS| �6Ë\öñ|n©èì6

&

���ù

pË\NM!¡Ám

(

qW§á�°þI

&

�Ë$�ø

(

Ë'�ø

(

('�ø

(

©ªÇ'�øµ\#$û

A

#Iû

j?©'¡©'�ø

'

CE



油气储运与处理

第
39

卷第
6

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

!T

ñ|¹�n�ø��p�ùSfgú¶ön¶

¡Ë\NM!

&

]|}�ø!¡�ù)>¥ÙÔ}�ø

!¡�ùáë

&

pÁm

(

�c�qW»�°yþI

&

pf

g¡n¶°±yyWÃù

&

�LÈ�ø

'

+T

Vn�øüá$ÝSú¶ön¶Ë\�ù¡Ë

\�ø

&

ÿá$ÝSfgú¶ön¶°±yyWÃù¡

LÈ�ø

&

±�$Ý�@#Wª¡zWþIúömÍ(

T�@¡�n�ø

'

CA

EAp~¦.«

(

�<¬'Ä

CD<A

.«

.

²L

/

�

"

Rû

#

¡�~�

!"

¿vTÃ¡-Rú

û

+#+,

'#

�n�ø;p¡-Rúû

&

êRû*Ñ

!

|��ø

$

|O�³ü¯�

T&

Ñ��øz¡÷�n¡�ù

'

p�

n�ø�u}Rû!

&

hÝGR6ý¡�÷�n¡�

ù

&

l£�S�n�øuè¡ù¡µ�n�øèé�c

¡89

&

Q�S�øyù¡|¢

&

´µhix��F�

w�45

&

÷�n¡�ù)�GR45¡úû

'

X´

:

&

�®¯�ù¡vZ

(

Áù

(

qW��øLMuèù¡

1�9�ø¡yù�-3èé�c

'

�n�ø!x�¡÷�n¡�ù§\B�

&

¥¹/

(

2«´.ü/

&

²/�LÈ�ø!¡B��ù2«¡Z�

3

&

Ó�B�!¡'�

(

#�)*|9¡�Á

&

d��ù¡

BVÁ

&

��B�¡J³Ám

&

¾ú\×UØÁm

&

�ùÏ

mp�n�ø!BV

'

�ÝB��ù×UX�ÉÁ

&

B�

�ùp�n�ø!¡Ë\Ï×*�õ»¡Dï

'

�ø!¡B��ù>¤¦pï�eµ¡

&

úØ¥Ám

�qW�W9áþ¡

'

�áv�Ë\�ø!¡B��ù

&0R

&

��@ºB�¡#|²ÁË\mÍ�(TºB�

�ù¡¥±âm�7\0R

'

d�Ån�_ûVn�ø

!Qk§�ø´¡J�k§

&

9�kðypJ�k§HÆ

NsõyÒi¶×U¡JgJ�Ám

&

ç(§zÊQ§D

RÒñZ�ø

&

¥J�k§¡qW

(

gà

(

�n)�W9á

þ¡

&

:ù�J�k§"÷¡mÍ�W9áþ¡

'

B��ù¡��Áù-.hÝ�ø!Ïm��y

1

&

ð´÷�n¡�ù>�øÑØºáXZ

&

�ë¿v

y�n�ø¡u}Rû

'

CDCA

�<

.

²L

/

�

"

âm

#

¡�~�

!"

âá

&

�@

'

Ýõ·

�Êí¬¸

+#+,

'#

�n�ø¡âm®¯¥uèù¡áë¬áë

'

$

'�Ë�ø�(Ë�øuè¡ù¡�Ð%&'

(

#$µ

¥v2�$'ø�#$û

A

#IûË\ö@6(!6�

.;/

)

�øË\!

&

QÐ*ZËµÐ$'�ZË�ø

Ë\(-}©«�1~@6

'

©ªÇ'�ø��ÐÇ

'�©«xµË\(©ª¡@6B¹�j'µ�

&

��

�ø×U¡�Ë\âm

'

LÈ�øS$ÝLÈfg

&

LÈfgQR�èU

$

,

(

�?õ

(

�?º

(

asèU

(

jsÆ

(

ZôNzèU

�

T(

LÈ�ø

(

Êl

(

�ÉÊ

(

Dx

(

ÞßBM�µL�

èª&v

'

LÈfguè¡ù¡�\yÐ|«�«

ÕÖÃùpèU!�NI±þI�ÃFþI°vW¡

Ãù

&

êSLÈfgRÒ¡B��ù

&

p�NèU�L

È�ø¡LÈBMñÔ

&

öfgyÒ©°±yW¡B�

�£�±2

'

=&

&

LÈfg¡âm�°±WÃù±

2

&

�\LÈfg0R&vÕZ¡LÈ�ø

&

¥âmê

�G7LÈèU°±WÃù±2

'

Vn�ø�Ån�_û�_Ê&¡0R&vÕí

&

Ån�_û¡Ü1QÊ

$

HÆ

(

§zÊ

(

�_Ê

T

ñZx

´iÀ:¬�_âm¡-RÕí9�Vn�ø

'

Vn

�øiÀHÆ>§zÊ

&

Ðk§¡sm(Tö§zÊ

&

smîIvÊ@m÷V�_Ê�_

+#(,

&

ð´Vn�ø:

ù»�ÀNË\k§�§ª1(T

A

Ë\sm¡�ø

'

�9�Vn�ø¡âm

'

ë1

&

sn�øÿ�(T

A

Ë

\sm¡�ø

'

uìË\zë�ù¡�n�ø

&

�á|9�ë¹�

n�ø

'

d��jôË\©'@�ÇÖ

A

ÕÖ¡©'�

ø$Ý�Ë�ø

)

¬p#$û

A

#Iû¡j©æIfg

!

&

l£�W©�øQ�op©�ø§�@1\j©�

?õË\©'

&

pj©�?õ!

&

»ÛÝmIT¡�@

&

-«1ZFk¹�©'±°´j©�æI\Q¡|<

c��»¯�?

&

°±yHùRù$2

+#&,

&

=&W©�

ø�op©�ø?$ÝLÈ�ø

'

CDEA

'Ä

.

²L

/

�

"

$Á

#

¡�~�

!"

$Á���¼½

&

ê�

Í¡²Á

(

²³

&

ÔdqW

(

V�

(

8<�

+#+,

'#

�n�ø¡$Á

&

êp¥ð$LM

(

fg

(

3ù!¡

6ý

&

>z8èU

(

Êí

(

¿íZ¡8<

&

�hÝQÞ6

ýQ�S$6ý

'

�ÝË\�ù¡$'�ø

(

©ªÇ'

�ø

(

©'�ø�Ë\�ø

&

¥âm�Ë\�ù

&

�|â

mp�ø!9mâv

&

�Ë�øLM!Q*¥±èU

(

BM

(

Dx

&

�9�ì�fg

(

C'�

(

éêp��

&

��

èU

(

BM

(

Dx§úÚÛ�@

&

�Ë�ø¡èé�c�

|y�).�Ý�ø³�¡eR

&

áÅ¥±èU

(

Êí

¡ÆÇ

&

ð´Ë\�ø¡$Áp¥ð$LM

(

3ù!h

ÝQÞ6ý

'

LÈ�ø�LÈfg¡0R&vÕZ

'

pLÈf

g´

&

\°±WÃù

&

ÕÖRSfgRÒÔ-.pLÈ

èU

$

�,õ

(

�?õ

(

�?º

(

jsÆ

(

�äæ�Æ�

T

!R�I±þI�ÃFþI

&

úØLÈèU!9-.×

Uz?¡LÈ�c

$

��n

(

gà

(

B"

(

�?äZ�

T'

EE



天然气与石油

NATURAL GAS AND OIL

2021

年
12

月

29�9yLÈèU¡èé�c

'

LÈèU¡|y?

®¯�>I±þI�ÃFþI¡�ù*AÁ

(

�n

(

g

àìí1�9

'

LÈ�ø�\iÀ2�LÈèU¡�

ø

&

¥èé�c��øyùÿ9¥�LÈèUèé�c

�|y¡89¬89

'

úØz�ÝLÈèU¬¸

&

LÈ

�ø=&pLÈfg!hÝS$6ý

'

Vn�øpÅn�_û¡QR�@�ÐHÆ±°

¡J�k§Ë\ö§zÊ

&

²V§zÊJ"¾î

&

÷V

�_Ê�_

'

HÆ!¡ªk�\k§¡:ù�HÆ!

Ç¿¡ÇÖI±mîþ\sm

&

2�sm(Tú´sL

ùª

&

S¬ªk�\k§

+#(,

'

ð´Vn�ø¡�ùk§

:ù»�sm¡"÷�(TØ

&

¬ªv\k§¡Õú�

�@yª¡zWþIÁm

&

pð*£W�#WÃù!

&

ª¡%sî1

$

�Ý

#%

+#2,

'

pÅn�_ûÜ1QÊ�

Vn�ø´µz8¡BM

(

Dx

(

�í�&v¡�_Ê

&!

&

=&?G�®¯�_Í¡ef1�9Ü1QÊ¡

èé�c�yù|@

&

Ü1QÊèé�c�yù�9y

Vn�ø¡èé�c�yù

'

úØp�_Ê&!

&

Vn

�øhÝS$6ý

'

ë1

&

sn�øÿhÝS$6ý

'

CDFA

�m

�n�ø¡Rû

(

âm

(

$Á

&

��n�øÒ�p¥

ð$LM

(

3ù

(

fg!¡6ý

A

�@�9

&

2��n�

ø¹/�ZÕ�¡F£JK

'

EA

Z[EAp~N��=bc¦f}

ED<A+R6U[E<DE

±���K�©�¦�e

ED<D<A

±���K�©�

�"�ï_ö

$V,5F.6-8 TE-8M-FMBVBB:6.-E.:8&VTV%

\���n�øÏn

&

Ý

#*!2

ovpy|}

N+#

3ù

&

�íä¡�"Ê@LMN±ö

$V,5F.6-8 T:6.5EJ:P

Z567-8.6-G'8D.855FB&VTZ'%

Q�

&

ÔÝ

#*+&

oÀ½y

{

#

N

.

�"�n�øã��ïÏn

/)

�No¡?

@

(

�£

&#*(!

o{|^yNy

VTVN+#@# .

�"�

ï

***

�n�øÏn

/ $

´7ÂÃ

VTVN+#@#%&

ç(

#*&&

o

&

¥Z^�¥yNyºÏn

)

S

#*&&

o� 

&

VTVN+#@#

!ý@Ýáë��¡m}þpÁÂ�Zôy

1

&

éßváë¡�n�øÏnyN

&

¥!

VTVN+#@+

.

#$#û�øÏn

/$

´7ÂÃ

VTVN+#@+%

Ý

#*&*

o

yN

)

íä�þpZôy1¡

VTVN+#@2.

ILû�ø

/

$

´7ÂÃ

VTVN+#@2%

 ÃÝ

#*)(

oâv

&

ïUàÄ

&

ÓúºÏn>

VTVN+#@+"

8<Åºb

#&#*)2

oÑØ�

7�v

V_T?N+#@+*#*)2.

ILû�#$û�ø

/$

´7

ÂÃ

V_T?N+#@+*#*)2%

yN

)N+#@#"

2�Æ�ö�í

äþpZôy1¡

VTVN+#@#".

¦��øÏn

/ $

´7

ÂÃ

VTVN+#@#"%

éÇyÈê

&

�Ý

#*%#

o`»àÄ

ï

&

Óÿú¥z�>

V_T?N+#@+"

0Ú'

#&

Ü�9É

2u}Ïn7�\|}Ïn

V_T?AVTZ'N+#@+*#*%(

.

I L û � # $ û � ø

/ $

´ 7 Â Ã

V_T?AVTZ'

N+#@+*#*%(%' V_T?AVTZ'N+#@+*#*%(

Ïn

N+#@+

Ù�¡ÉÇþI��Ý

VTV

Ý

#*2)*#*2*

oZ£¼\

�""B�ï±ö

$V,5F.6-8 _-E.:8-GTE-8M-FMB?8BE.E0E5&

V_T?%&#*)%

o�ø�ïÆ�ö!£þQ�Ê¿

&

v\

VTZ'

7�¡|}Æ�ö

&

úØÐºÏn9¼\

VTZ'

N+#@+&

�Ý

#**+

oÐºÏn£¼\

.

LÈ�ø

/

+#

Y

!&#),

'

�"S

#*&*

oyN

VTVN+#@+&#*)2

oÐ¥>

VTV

N+#@2

7�v

V_T?N+#@+*#*)2

yN

&

V�

#)

o¡ä

Zâvy#$û�øÏn>ë¹ILû�øÏn¡7

�

&

Ô1Ý

#*%#

oÐïUàÄ¡

VTVN+#@#"

7�ö

V_T?N+#@+&

ç ö

#*%(

o ¾ ä y N

V_T?AVTZ'

N+#@+*#*%(&

!�Vy

%

o¡äZ

'

#$

(

IL

(

¦�Ü

}��¡�øÏn

&

V�

!&

o¡äZÏv\y|}=|

¡�n�øÏn

VTZ'N+#@+'

ED<DCA

�e

#%!"#"

oä�

VTZ'N+#

�ïÆ�öÆ�

(N+#@+

LÈ�øÁÆ�öQÊ/Ëþ

-

ÌÍ²"

$H7-FG5B

N567E

"

%

ÎP�ILû�#$#û�øÏn7�¡�

~�

"

ÑØ8<Åºby

#&VTVN+#@#" .

¦��øÏ

n

/

7�ö

VTZ'N+#@+

¡F��z�

"

0Ú'

#

+#&#),

'

:;»2�:#$

(

IL

(

¦�Ü}��¡�øÏnÔ

dB�Z¹

(

èé

(

yÖ

(

�ø&í

(

ß�

(

ªL

(

hf

(

C

è>ãè�Ï9)�zë�z{¡

&

ê*-RÉþv

Á

&

¬Ï´7�

&

Ó�2}�¬Z/�Vy

#)

o�

%

o

¡VM

'

p=Ð

+#,

!/Ëþ

-

ÌÍ²"-�¦SZ[

&

ÑØÒ\2��Ýp�øÏnp3éßñÙ

&

-��n

�øR�¹/�Z¡<=

&

7ê*R�¹/�ZÕ�¡

<=

&

-SF£Z[»89�n�ø¹/�ZÕ�

&

ú

¬ÐLÈfg!¡LÈ�øáÓí6QR��Rã1

�Z�ø¹/

&

üvyZ/éß#$

(

IL

(

¦�Ü}�

�¡�øÏn¡Ô�

'

�ØXL

&

SF£Z[»89�

n�ø¹/�ZÕ�¡0Rßà�X´ÝÞ�n�ø

Ïn¡p3�éß

&

?T�áTÔI

'

í&

&

�Ýío

�"¡�n�øÏnp3éß�";G^

&

ê*�è

&

úØ

VTZ'N+#@+

ÏnðV�¡qÕNM

&

ÿX´

F�

'

!%

��n�ø¹/¡�Z

&

?º8y��Rã¡Ô

+

&

S�n�ø¡âm�¥±úû�ÞR��Z

'

¾�

S´Ù#$

(

IL

(

¦�Ü}��¡�n�ø�ë¶Ö

yyH��¡ÏC

&

S¬xöyH��¡

VTZ'N+#@+

¡yN

'

2ÿ¯7:;�5¡ÏC

&

´Ù¡#$

(

IL

��J³��ázÿ¡Rã

&

�Ý:;¡�5

&

y¬y

#$IL��

&

ð´

VTZ'N+#@+

:;»�

"

#$

(

#$

IL�IL��¡�ï

#

+#,

'

FE



油气储运与处理

第
39

卷第
6

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

EDCA

T[N��=bc¦f}

EDCD<A

� ���.��EAp~±�ÇÏàn®4

�n�ø-.8k��hix�

&

����n�ø

¡®³Rf

'

\Ø

&

G����n�ø¹/R�¾8¡

�Z

(

89

)

-®¯�n�ø¹/

&

¾8éß�|¢èé

Ïn

&

��k��n�øhix�¡GRìí

'

\yJ

.�n�ø¡¦�Z¹

&

?´F£Z[\JK

&

89¹

/�ZÕ�

&

S¬\èé

(

ªL

(

x��F

(

w�-��

gj89�n�ø¹/¡°±�¯

'

áÓí6|¢�n�øÏnR�èé¡É5�;

p¡

'

/Ëþ

-

ÌÍ²

?k

ÎPp=Ð

+#,

!Ýy

&

�"

���QÒQ|¢

VTZ'N+#@+

?@Ý¥uè¡�ø3

ù!

&

*&I�pILû±×noz¡uØ<=�ø

$

��®<=�ø

%

�@

VTZ'N+#@+

èé

(

ªL

&

¬á�

�@

VTZ'N+#@*.

uØ�ø

/&

ÕÒ\�1|¢Ïn¡

�>�

"

ÙIá�¡

#

+#,

'

�:®p�"-m¾8|¢

�n�øèé�ªLÏn¡01%Ê

&

ïx!"�n

�øèé�w�Ê¿�ß

'

EDCDCA

� �`kEAp~�pÇÏàn®4

!"\k�²«èU¡��hix�

&

�²«èU¡

w��yyp>��ÚÏ9

&

¥!�n�ø��n�õ�

Oµ�Ê,¡u¹²«èU

'

R��n�ø¡èé

(

x�

:�¾8w�

&

G�R¾8�Z�n�ø¹/

&

�áë¹

/¡�n�ø:�áë�ä¡w�

'

�n�ø¹/¡�

Z

&

?pF£Z[¡JK»8p¹/�ZÕ�

&

�¯Z¹

Õ�89w��ä�ßà

&

åuè�

(

èé�

(

ªL�)*

�ë¡I��ï

&

k��ø��hix�

'

EDCDEA

�+×^q¦EAp~N��=

�¯�n�ø¹/�ZÕ�X�Wy¬¡�n�ø8

9¹/

&

¾8|¢�n�øÏn

&

�péßW¡�n�øÏ

nä»Aë¹�n�ø�*Ïn¡z�

&

J.TÔI

'

FA

EAp~N��=bc

�n�ø¹/�ZÕ��´¥Rû

(

âm

(

$Á\

F£JK

&

®¯�n�øÒ�¡zpúû

&

Ôd¥âm

(

�ù

(

n©ù�

A

@6�

&

�Z�n�ø¹/

'

�n�ø¹/�Z\Ü¹

&

�9¥¹/�Z¡úû

�*�Ô»¯¡

&

á��c¡

'

?piÕZ[¥zpú

ûÔ

&

Ïmf9�n�ø¡¹/

'

FD<A

�<ª«

âmúû��n�ø¹/�Z¡GRúû

&

�¯�

n�øâm¡áë

&

X´Ð¥�Z\Ë\�ø

(

LÈ�

ø

(

mÍ

A

Ám(T�ø

'

FD<D<A

��p~

Ë\�ø³ùvv�Ë\B��ù

&

¥âm�Ð�

ùS| �6Ë\öñ|n©èì6

&

Ë\NM!�ù

¡Ám

(

qW§á�°£þ

&

�«Ë\âmp�n�ø

!9mâv

'

Ë\�øpË\�øLM!QÞ6ý

&

�Õ$�v2$Ë\�ø

(

%&'Ë\�ø

(

©ªÇ'

�ø

(

©'Ë\�ø�

'

FD<DCA

�Up~

LÈ�ø³ù9�pLÈfg!G7

A

_ëLÈè

U°±yWÃù

&

��LÈ�ø¡âm

'

SLÈfgRÒRS¡B��ùÕÖ

&

pLÈèU

!�°I±þI�ÃFþI

&

°vWÃù

&

]|}�ø

!¡�ù)>ÙÔ}�ø!¡�ùpvZ�ÁmqW

»áë

'

=&

&

LÈ�øpLÈfg!hÝS$6ý

&

�#$

(

#$IL

(

IL

(

'�Zô�fg!¡LÈ�ø

'

FD<DEA

<Q

\

Ä<��p~

mÍ

A

Ám(T�ø³ù�>mÍ

A

ÁmîaèU

z¾è

A

G7

&

�@�ùÁm

(

qWþIð×U¡mnR

�mÍ

A

Ám(T¡�ø

&

��mÍ

A

Ám(T�ø¡â

m

'

�¹�ø!¡�ùÁm�qWá�«W

&

Ó¥Á

m

(

qWp�ø!òkðáþ

'

�Ån�_ûVn�

ø

(

sn�ø

&

uØ<=�ø!¡�®�ø

(

êc�ø

'

Ån�_ûVn�ø:ù»�HÆÐÇÖ¡I±

mîavª¡zWþIvk§Ô.U¡sm

&

.Uys

m¡k§pVn�ø

$

�Qk§�ø

%

!kðÁmqW

áþ

&

�Ë\ö§zÊSÒ�â

'

ð´Vn�ø¡âm

:ù�ÀNË\k§�§ª1Ë\sm¡�ø

'

FD<DFA

D�<EAp~¦�Ä

#%

ëâm�n�ø*��Á

&

úØp�øÏn¡

éß�å@»)*&zë�z{¡Ï9��>

&

�Ë

$

(

Ë%&'

(

Ë©'¡�ø

&

Û&Ë\¡�ùáë

&

�

ùvZ�ÁmqW./&1

&

Ó�)*XmR+Hòù

Ü

(

ïB

(

,I

(

II

&

rI|¢

(

6b¹/�Z

(

�øyù

|@���

&

Ïn¡Ï9�èé�>)*¹ì�zëñ

h

&

�D*W�ù¡Ë\�ø

&

�X´|¢z¹ì¡Ï

n�èé�ªL�4

'

!%

áëâm¡�n�ø��-Òþp¡�ø�<

&

±

Ý§*-ÒvÞâ�¡Ïn�ï

&

pèé

(

ªL

(

x��w

�!

&

§?I�-Òð$¹/¡�n�øÏn�ï

&

á?

�@

&

ßá?Ðáë¹¡�n�ø!¡#|F3ù�Zö

ñ|¹¡�n�ø!

&

S¬÷14p¡hi��

+!,

'

+%

©ªÇ'�øÿ$ÝË\�ø

&

Ó>�Ë�ø*

b/

&

�øQR(!p©b

(

(ªno

&

&?*ùÜ

(

ï

B

(

II¡+Hò

&

�øç�ÊÈ

&

èé�nÊ×

)

Ó¥

èé

(

ªL¡���>�Ë�ø*zë�z{¡Ï

9

&

�ç�}Ìàéb,äµÌàèé<c

(

�à<c

|.

(

�øÀN6b¡¹/�Z�§�zë�z{¡Ï

9

)

Ó�pR|±¡úû¹/�Zä

&

¥>�Ë�ø¡

b/9=�y1y

&

�>�Ë�øáë¹/¡�ø

'

GE



天然气与石油

NATURAL GAS AND OIL

2021

年
12

月

FDCA

2Æª«

âmzë¡�n�ø

&

�Ý�ùáë

&

pèé�c

(

�øyù|@

(

éb,ä

(

èU

(

BM

(

�¿

(

x�X��

��§*&1b/

&

�Ë$�ø>Ë'�ø

&

ë�Ë

'�ø¡%&'�ø>©'�ø

&

Ó�@¡�n�øÏ

náë

'

#$LÈfg!¡j©æIfg�#$IL

fg!¡G¾fg

&

Û&ë�LÈfg

&

Ó��ÝÕÖ

�ùáë

(

±2áë

&

ÙØÕÖ�ù�1ZFk¹�0

á$

(

âIã$�

&

�©'pmIT�@7

&

�æI�j

©�?

&

°v#�$

(

äê¨$�±2

+#&,

&

QRLÈèU

�j©�?õ

)

ÔØÕÖ�ù�#�$

(

G�

(

���

&

�Jgæ�°vG¾

&

QRLÈèU��äæ�Æ

&

=

&>»jLÈfgGÑ¡LÈ�øÿázë

'

�Ýë|�ù

&

í¥^R

A

SÍvZ�°£þä

&

Þ·

�ù¡Áù±°01þI

&

�ÿ��n�ø¹/�Z?4

5¡úû

&

�LJHÁ%&'�ÐI%&'

&

Û&QRv

Z)�2�

&

Ó�ÝLJHÁ%&'!L*ª�JI©

&

íJI©Z�1Ý�Ý

"@""" + ZU-$

µ

%

+#%,

¬×*Ì*

AÁä

&

èéªLåo¡�

SN&"+(*.

'ø(ËèéÏ

n

/&

¬á�

SN&"!&#.

Ë'�øLMèéÏn

/&

¬=Q

?åo

TeAC"&**.

%&'6�èªcJIÃ?n�æ�

?n*A�æ·$yÖ:;Ïn

/'

�Ý!"�Ô*æ�

5¡�©%&'�ø

&

��R�¹/�Z�I�Ïnµw

�

&

ÿ�*æ<=¡WÉ5

'

FDEA

��(�

\

î�ª«

�ÝË\�ø�mÍ

A

Ám(T�ø

&

pëâm

(

ë

�ù¡Ùg7

&

Q?45n©ù�

A

@6úû

&

�\©ª

MB¹j?B@%&'¡�ø

&

�ÝRRS]6B¹

$

ê@6

%&

úØ*

SN&""!%.

©ªÇ'èéÏn

/

Ï9

yèé

(

ªL

(

hf�x�¡:;Rf

&

áëÝ%&'�

Ë�øÏn

'

sn�ø¡âm>Vn�ø¡âmzë

&

Û&ë�ÀNË\k§�sª1(Tsm¡�ø

&

Ós

n�øáëÝVn�ø

&

¥n©ù��\MB¹E�

js

&

úØèé

(

ªL

(

Cè>ãèI�¡Ïn�

H]]+(

.

©ªjs��èéÏn

/'

LÈ�øá;pn©ù�

A

@6úû

'

FDFA

EAp~¦8��=

�n�ø¹/89ñÔ

&

*�¹/¡�øXmö®

¯áë¡èé�c

$

��n

(

gà

(

�øç�

%

��ù¡

Áù

$

�*AÁ

(

BVÁ�

%&

��øR�ZK

&

�J�

(

!�

(

×��ø

'

�ø¡ZK|Opz?¡�øÏn!

*®8Ï9

&

èé

(

ªL�x�?QÏnI�

'

GA

ÿ5p~

©m�@�íÙ";»pïk�

(

Ðçmé¡�5

�»

&

©'�ø�¥!|}0RRã

'

©'�ø¡è

é

(

ªL

(

x�:;��ÝvÞ

&

";»{|Õ©'�ø

Ïn��"

!""*

oÀ½¡

VTZ'N+#@#!.

©'G�<=

��ø

/$

´7ÂÃ

VTZ'N+#@#!%'

!"¡©'�øu

è>x��à

&

Ï(

!"#)

o§

("" K,&

QR\#Iûj

©fgj?©'

&

?º:èhÝ ��5|}

&

*1Í

¡:;L�æ�5

'

GD<A+R6U[E<D<C

¬�/±�¦_�

VTZ'N+#@#!

ÒÀ½(��*

+

N�¥

&

Z/�

!""*

oN

(!"#(

oN

(!"#*

oN

&

ºÏnÔLy¸}Õ

Z

&

¥!

"

L��ø<=

#$

Ý?@©m¡L�Rã

&

Ôd

#$û

(

#Iû¡LÈfg

%

�

"

�ørI

#

¡z�Z/

�?Ý

VTZ'N+#@+

�

VTZ'N+#@%.

Ë'�G'�ø<

=

/$

´7ÂÃ

VTZ'N+#@%%&

Ð»j

+

}

VTZ'N+#

�

øÏn¡�?z�Z/R��%

&

S�n�ø¹/�Z

¡éõxy´7/>

'

#%VTZ'N+#@#!

�´�ù©'\�Íéß¡Ïn

&

áëÝ´ÙéßyN¡

VTZ'N+#

¥±�øÏn

&

�´

�øâm\QréßÏn

&

:®ë\©'�ù

&

Ó��

øâmáë

&

�¥I�¡Ïnáë

&

ð´�n�ø¹/

�Z¡GRúû��øâm

'

!%VTZ'N+#@#!

¡

"

L��ø<=

#

�

"

�ørI

#

ÕZZ/>

VTZ'N+#@+

�

VTZ'N+#@%

z�?

&

¥!

èé

(

ªL

(

Cè>ãè¡�>�c¯�z�Ï9§�

zë�z{¡

&

:®âmzë¡ë¹�øpèé

(

ªL

(

Cè>ãè»�*�Á¡

&

X´»A

'

Ó��Ý�ù©

'>%&'�LÈfg¡¥±�ù

&

pI±vZ»áë

=Áù»-×²Á

&

p|y

(

èéc¯>:;Rf

(

�¿

µªL

(

x����-*²¶

&

úØeRZ/éß´á

ë�ù\�Í¡�øÏn

'

+%

p%&'�Ë�ø!�©Ô

&

�øv\u«�ù¡

�Ë�ø

&

�ø£Àä?��I�Ïn�w�Q*æ6ê

'

GDCA

Z�

GDCD<A

p\�p�ÿ�Ä<¦½�ú�

GDCD<D<A

ÿ�Ü}

©ë�Ý·$

"

�Ý+ì�£<©ÕF¬Þ·¡ë

Á

+#*,

'#VTZ'N+#@#!

�©ë¡�~�

!

©RS·$Ô

&

ÔÕ©dàYö]�ä

&

�ú·$ìÁ7Ö

&

×�æí

�±°�Ô{æ¡¬Í

'

©áÓm�åëÁ{æ

&

ÿm�åìÁ{æ

'

GDCD<DCA

=>

©'@�øË\¡�ä*u«

!

|�Wu©'�ø

Ë\

)

Ñ��@p)%&'�Ë�ø�©Ë\

+!",

'

!"¡%&'�Ë�øSËÍ»;p�jS©'

�Ë¡XmÁ

'

%&'�Ë�ø¡@�QR�u1¹

!

|�ÿr¯�

&

|O�@�r¯¯�

&

I��ï\

SNAC

*)##.

#$%&'L��rË\<=@¯�

/$

´7ÂÃ

HE



油气储运与处理

第
39

卷第
6

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

SNAC*)##T

�

VU?TU'H&<.

�r¯�Ïn

/

¡Þî¯

A

sÊ@v~

$

PûqW

T&

±2Ïnª�\

UT<!

K

&

�~

\çà¯��ï¾�à¯�

)

Ñ�µ´@¯�

&

|O§

�@là¯��çà¯�

&

I��ï\

SNAC*)##

�

SN2()*.

J�IðèU@là¯�

/(SN&+#".

J�H

Æ@là¯�

/(SNAC%#2+.

Ë\B�@là¯�

/&

�

¹¯�Ë\�ù\ÐI'

&

á;p*AÉ5

'

�r¯¯�µ¥�à¡c©ëãè<=?

&

7�ñ

:Ù�è

&

úØ�Ø�5�r¯¯�µ¥�à�là¯

�¡c©ëãè<=ø«-R

&

±�uè©'�ø��

@p)%&'�Ë�ø��©Ë\¡-Uìíñ|

&

²

/��1Ò�JÌà¡�r¯¯�

f)"(f%"

µ¥�à

�c©ëãè<=7×*4pDï

&

êåãè<=¡�

£�{9¡

&

ÿ�ïx¡

'

GDCD<DEA

�ÿ�½�ú�¦.ÖZ�

c©ëãè<=¡�Í�@Ýuè©'�ø¡¯�

µ¥�à

&

�`�@p)%&'�Ë�ø��©Ë\�ø

¡�r¯¯�µ¥�à>là¯�

&

�ÑØ�ázë¡

'

#T

c©ëãè<=�|3Oµ�Ê,¡1~ãè

<=

&

?º*é�*&ë6�5

)

Wu©'�ø��@

p)%&'�Ë�ø��©Ë\�ø¡¯�µ¥�à

c©ëãè<=

&

�-ÒÉþp3�5

'

º3ãè<=

�p�øLÈãè<=*9£ÔR�

'

!T

`@Ý�©¡p)%&'�Ë�ø

&

(??45

7jÉ5

!

@�ãè<=¡¯���y

&

�Xm>p)

�ø¡¯�µ�yëò�

(

ëÏñ

&

=¯�¡°±LÈ

�¬´¯��è¡pà�èLÈ?>p)�ø¡zë

)

ãè<=¡¯�µ�y�ï

&

´µ�èLÈ

(

shF�

I�¡Ïn�ï§?>p)�øI�¡�ïÏnzë

)

ãè<=?45p)�ø¬´ªLpïìíúû¡

ÆÇ

'

+T

8Ý�ø¯��~¡É5

!SN(*2!*!""%.

©'

å@hi:;ÏM

/

{

(@(@(

ìÏ9

"

©'�ø?�@

là·$�ø

#&SNAC+(&(!@#*!"#).

©'.;Ë\<

=

;

{

#

ÕZ

!

À@Rf

/

{

(@!@2@!

óÏ9

"

©'�ø

��@là·$�ø

#&

Q»j�ïÏ9

&

©'�ø?

A

��@là·$�

&

|O\là¯�

)

Ó�p)%&'

�Ë�øÿr¯�|O§�@�r¯¡çà�

A

�ï¾

àôõ��

&

3*Ìr¯�íç�ÊÈäXm�@là

¯�

)

=»j�ï¡Ï9>

VTZ'N+#@#!*!"#*

N.ª

Ê1

)

ãè<=¡vDÐ@Ý�ø¡èé

&

èé-.I

��ïÏn¡Ï9

&

ð´

&

�5¯�c©ëÁm¡ãè

<=

$

ÔdWu©'�ø�p)%&'�©�ø

T

��

�c©ë�r¯�ñÙ

&

?�»j�ï\ö÷�1Ï9

��{I�»j�ï¡Ï9*®ø¡f9

'

GDCDCA

��ÿ5p~±�

©'�ø¡uè�p)%&'�Ë�ø£u\�

©�ø

&

§e*XI�¡Ïn´k��ø¡��hix

�

'

ùÙX´�@

VTZ'N+#@#!

�¥±ÏnR�èé

(

ªL

&

ÓS�ç�545

&

!"?*ÒÊ¡©'�ø¡

"B�ïÏn

&

¬p�Þ&ëéß©'�øÏn�-R

¡

'

Û&p�»X/ö

SNAC+(&(!@&.

©'.;Ë\<

=

;

{

&

ÕZ

!

©'Ë\<=:;Rf

/&

Ó-L¾äy

N

&

=á9ù

"

Ë\<=

#

>

"

�ø

#

µ

"

:;Rf

#

>

"

Ï

n

#

*l.ª

'

HA

mn

#T

up�n�ø¹/�ZÕ�¡ßà�\¾8é

ß�|¢�n�øèé

(

ªL

(

hf

(

Cè>ãè

(

èì

Ïn

&

8k�ø��hix�µw�

&

gj´F£Z[

\JK¡�¯

'

!T

�n�øzp¡Rû

(

âm>$Á��n�ø¹

/�ZÕ�¡F£JK

'

+T

�n�ø¹/�ZÕ��®¯�n�øzpú

û¡áëR�¹/�Z

'

�n�øzpúû*âm

(

�

ù

(

n©ù�

A

@6

&

��zpúû?@Ý�n�ø¹/

�Z�*�Ô»¯¡

&

âm��n�ø¹/�Z¡GR

úû

'

(T

âmúûzë�âm

(

�ùúû§zë¡ë¹�

n�ø

&

pèé

(

ªL

(

hf

(

Cè>ãè���*�

zë�z{¡Ï9��>

&

Ó��Ý�ùvZ

(

Áù

(

q

Wáë

&

�n©ù�

A

@6áë

&

�ø!*�01¡b

/

&

-.éßáë¡�n�øÏnjå@

'

áë¹/¡�n�ø*þp¡Òv�<¡�ïÏ

n

&

èé�n�ø?�@-Òð$¹/¡�ïÏn

&

á

X¦@¥±¹/¡�ïÏn

'

&T

©'�ø�p)%&'�©�ø¡uè>��

è*�¡ãè<=L�úe�5

&

¥!¯�yÖc©

ëÁm¡ãè<=���c©ë�r¯�¡ãè<=

$

Ôd�y��èLÈ¡ãè<=

T

�0Rz�

&

uS*

é�6&ë�5<=L�

'

;

!"#$

!

+#,

TU² "

9

Uþ§¨

VTZ'N+#@+

^K²(

+Z,9

UVW

&

9XV

&

ÙYØ

&

,

&

Z

9

çA

!

°eUVBCG

&!""29

N'HaC

"

H9UF:65BB4.4.8D!E756:,4G5E5D0.M5E:VTZ'

N+#@+ +Z,9Ha'_=58DP58D& d?_T701.8D& =?_SN:,.8&

5E-G& EF-8B9N5.1.8D! H75,.6-G?8M0BEFJUF5BB& !""29

+!,

BÞ[

&

%�\

&

M

;

�

&

,

9

¦1§¨`UV§¨ÇÈ�

�ü]Ú5p

+],9

ST1`Ö>

&!"!"&+%$!T!+!$+%9
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