
天然气与石油

NATURAL GAS AND OIL

2021

年
4

月

!"#$

!!"!"#%%#%!

%&'(

!

!"#$%&'~�*+,-ÙL23

"

%&''.23

#$ne!"%?#"?%

)*+,

!

¤½j

$%'$=#%&

ó

&

6?@AB

&

01C

&

DE

&

FGHI#$%&'���¤0lOP

' *#+,-.!6,12Q;12.5367

8198:8;+:81

jZ[!"#WkXY9Blmn

V��

<

e�N

<

���

<

(��

-./0123456789:;78

&<

<=

<

>?

<=%"">%

-

<

.

!

�Ak�#$%�ÕÈÉ§½

&

±²�Õ¨©

&

Ö×Ë�t#$%�Õ<ÍÈÉ

&

�·

U¦½Ë�t#$%�Õ<Í.kl°{~

'

\Ë�tCØ�»Ùk§012

&

3jË�t#$

%�ÕÆ�12

+

�1Ã��

&

��AË�t�Õ<Í\"Z#$%Ú¿¹e�Û.<Û{~

'

3

j�ÜÉ%�t°ÊÝ%�tÂa�t<Í!ÜÉ%

+

ÊÝ%

+

�t%ÕÞ¹.ßà°��

&

á6

Ë�t�Õ<ÍG@Ëâ

&

CØ�»ÙËãÜÉ%!.Õ�¬ä

"F"?

(

2I+

H

Ùv

&

å�æçèÝ

#$%ÕÞ¹KI

!$

(

2I+

H

.éÒUV

(

3j�?�»Ù°CØ�»Ù���:ê~

&

$óx�

��?�Õë$

(

V~ÜÉ%G�t%x

&

{.�ìí�t%!ªÞ¹.Õ�CØ�»ÙÆÈP.

��

(

4îvYM�Õ��8@.ïðG~

&

{°±4îvñÕ�t%�¸�ÕòFñ

&

·¨�Õ

òóô��nÊÝ%ÕÞ¹yÒ

'

õ'<=��Ã'(öÍ.÷L

&

Ë�mn12°��Ë�t

#$%�ÕÆ�Ðä8@.¨©

'

/01

!

�Õ

(

#$%

(

Ë�t

(

CØ�»Ù

(DG!%"FH'=' IJ:-331:%""=#??H'F!"!%F"!F"")

D"#13)$)5(/"%$01()(-%")";$?2"."%&8%: %".(@$2-$&1210:

8#$%O3*+,.)*+& 8WV.*9)*+& 10W%).'()*& 4"5$!')*+:.*+

"#$""%&'()*+,("&-./01& ")+023'& %45)'/0& =%"">%& ")40/

#:;<=)><! G1 ;MPOMN;9M;+;NON0OPOVO.;9+O1N;L+OM84MQMO+;V,.NO801;.;2QL;M1,N4M,.2,3& MOP48O

N0O8;3N;L+OM84MQMO+;V,.,1P +,3NOMN0ONO801;.;2Q;LMO1O6,R.O+OM84MQMO+;V,.LM;+1,N4M,.2,3& -N-3

1O8O33,MQN;.,4180 ,3N4PQ;1 MO1O6,R.O+OM84MQMO+;V,.NO801;.;2Q,1P -N3-1P43NM-,.,99.-8,N-;1:A,3OP

;1 N0OMO3O,M80 ,1P POVO.;9+O1N;LMO1O6,R.O3-.VOM#.;,POP +;.O84.,M3-OVO& N0OPO3-21& 8;13NM48N-;1 ,1P

;9OM,N-;1 ;LN0OMO1O6,R.O+OM84MQMO+;V,.L,8-.-NQ,MO8;1P48NOP& MO34.N-12-1 N0O-1P43NM-,.,99.-8,N-;1 ;L

MO1O6,R.O+OM84MQMO+;V,.9M;8O33-1 P;+O3N-81,N4M,.2,394M-L-8,N-;1 ,1P NMO,N+O1N-1P43NMQ:AQ

+;1-N;M-12,1P ,1,.Q/-12N0O+OM84MQ8;18O1NM,N-;1 ;LM,62,3& 9M;P48N2,3,1P MO2O1OM,NOP 2,3-1 N6;

NQ9O3;LMO2O1OM,N-;1 9M;8O33O3& N0OMO34.N330;6N0,N!%%N0OMO1O6,R.O+OM84MQMO+;V,.9M;8O33-33N,R.O

,1P MO.-,R.O& ,1P N0O+OM84MQ8;1NO1N8,1 ROMOP48OP N;RO.;6"F"?

(

2I+

H

-1 M,62,3RQ43-12

3-.VOM#.;,POP +;.O84.,M3-OVO& 60-80 L4..Q+OON3N0O+OM84MQ8;18O1NM,N-;1 MOT4-MO+O1N;L8;++OM8-,.

1,N4M,.2,3$G:O:.O33N0,1 !$

(

2I+

H

%(!% RQ8;+R-1-12PO0QPM,NOP /O;.-NO,1P 3-.VOM#.;,POP +;.O84.,M

3-OVO& PO0QPM,N-;1 ,1P +OM84MQMO+;V,.8,1 RO,80-OVOP 3-+4.N,1O;43.Q(H% N0OOLLO8N;L0-20 +OM84MQ

8;18O1NM,N-;1 -1 N0OMO2O1OM,N-;1 2,3;1 N0O.;,P-12;LN0O3-.VOM#.;,POP +;.O84.,M3-OVO30;4.P ROL4..Q

LI



油气储运与处理

第
39

卷第
2

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

8;13-POMOP 60O1 M,62,3-343OP ,3N0OMO2O1OM,N-;1 2,3T>%,NM;;+NO+9OM,N4MO& N0O3NOO.0,38OMN,-1

,P3;M9N-;1 OLLO8N;1 +OM84MQ& 3;6O30;4.P ,V;-P .ONN-12N0O+OM84MQ#8;1N,-1-12MO2O1OM,N-;1 2,3O1NOMN0O

R;NN;+;LN0O+OM84MQMO+;V,.N;6OM,NM;;+ NO+9OM,N4MO& ,3N0-38;4.P MO34.N-1 N0O+OM84MQV,9;M

8;18O1NM,N-;1 ;LN0O9M;P48N2,3OS8OOP-12N0O9M;P48N2,339O8-L-8,N-;1 ,LNOM36-N80-12;9OM,N-;1 ;LN0O

+OM84MQMO+;V,.N;6OM:X0O2,-1 -1 MO.OV,1NO12-1OOM-12OS9OM-O18O,1P ,8T4-3-N-;1 ;L̀ OQO12-1OOM-12

9,M,+ONOM38,1 9M;V-PO3;+O43OL4.MOLOMO18O3L;MPO3-21 ,1P ;9OM,N-;1 ;LMO1O6,R.O+OM84MQMO+;V,.

L,8-.-NQ-1 N0OL4N4MO:

A-9B3=C;! BOM84MQMO+;V,.T Y,N4M,.2,3T gO1O6,R.OT &-.VOM#.;,POP +;.O84.,M3-OVO

@D

23

�©*�å�V

+

��V

+

Õ½¾V

&

%&'!X

�Z*W(¹9:ÍO1!Î@¿0����^u

�÷½¾±Á��O!�d��

'

ãä

&

H78¨

F

+

B���

+

L�%&'X��²�d×ØÚâ

&

'

Õf%&'!X�ësñ�

,%

[

)-

'

3È

&

"übàá

â½X%&'ñ�0lp±��¦V 

+

�¿0��

-À�¡]ñ�OXÿù���÷"/ñ�0l

&

&

¼ñ�0lÁ±�¢ö¥P]ñ�OXù���÷

"/ñ�0l

,$

[

!"-

'

ÿù���÷"/ñ�0l¹

"üçL�'$%&'�¤!{|Ûàá»½

&

oµ

0l¡G¹ñ�2üv�RSñ�O

&

S"/£^¶

Xñ�OMy

+

�¤¡½%�

&

ñ��¤@È�

'

Ý

ù���÷"/ñ�0lÿ2ñ�O½S+

&

Sñ�

Où��°7�½

&

ñ�OMy

+

�¤@È&

'

[!

Nñ*ö¥Pës�Ü¿½

&

Ùù±³�®1

&

|&

01_!

'

ôõºRcF¥:

&

3È¤¥ù���÷"/ñ

�îïÁñ�OX,-FGp�"

bDE&

Sz¹!"

%&'���¤s7ës07»½

,%$

[

!"-

'

]¤¥q

mîï

&

é�%&'ñ�îï�e

&

Èc¹ù���¢

ö¥PL�ÃÄê

&

[!²eù��%&'ñ�vw

OP

+

æOÁKs

&

ÑËÛù��ñ�0l¹"ü%&

'���¤s7X07»½

&

a{ÛºRX01�C

&

]±¶¤FOP^Ksù��%&'ñ�vw�îÛ

01�C

'

?D

{&'MNO%q��n�

?E?D

�\OrzrO��

Tò'®S]

%" """ +

H

IP $

åæ0f

!" q&

%"%FH!? `E,%&

YZ]

%"F? BE,&

¼�]

!"

\

>" q'

T

ò'±@~�

%'

×� ' ® S ]

' '$% +

H

IP $

å æ 0 f

!" q&

%"%FH!? `E,%&

YZ]

=F? BE,&

¼�]

!"

\

>" q&

�X

�

k

!$

(

2I+

H

&

*�/

k[

? q$

ÇQYZ²

%'

~

?D

�\Opq~

X,R:%<K;+9;3-N-;13;LM,62,3

±ö \0±@ ±ö \0±@

K

%

'>F=!$ ?!

K

)

"F"'$ )!

K

!

!F'!= "!

K

$

"F"'> $!

K

H

"F>?$ )!

K

'

"F"H$ >!

+K

>

"F"'' $!

K

%"

"F"%' '!

)K

>

"F%%H "!

U

!

D

"F%!= )!

+K

?

"F"?% %!

Y

!

"F)?? ?!

)K

?

"F">$ '!

KD

!

"F>=' '!

K

=

"F"=H H! U2

=""

(

2I+

H

?EHD

D.n��|ÌÍ

��'�h�kl¼�

H"" q&

K)jkl¶&¼

�

[

%? q&

��'S

%!" +

H

I0&

0Qúû

!> 0&

"/��

%! 0&

����

%! 0'

?EID

Duvw

OP¦­

!%%

]¨F�¢ö¥P

&

¹ñ�2ÈOw

ñ*2

&

v�ñ*½

>C

ö¥P

T!%

]fSÿ8��®1

fñ��½X�À

&

®1!Ow×�'��ÁTò'�

�À$®1

TH%

]³�®1

&

|&@È

&

â½À2®1

&

m2"/

&

m2��

T>%

ö\¹À±ñ*2

+

ñ�2ëk

l97êOw1h¼y-

&

±ÑË"/^��Ks�¡

X¤�¼y

'

0l"#

!

0l®1~ 

%&

L�Tò'¤êÝ²k

µ[!ñ*2

+

ñ�2

&

ñ*

+

ñ�¶×�'�§¨!�

��©§¨

&

&¶ëW×�'97

'

â½×�'��®

1�

&

H§¨!��kl97ê�'Q��'

&

��'

�u�h��h¶¤²Ýêkµ[!ñ�2

+

ñ*2

&

H�¢ö¥P^

> C

ö¥P!ñ/kJX�^*ëW�

�'!

&

��K�

+

K)jKª¶ëWöV�öV

&

öV

¶ëW×�'97!

'

â½Tò'��®1�

&

HÕI

-È97�'Q��'

&

��'kµ�u�h�

+

ñ�

2

+

ñ*2

+

�K�

+

K)j

+

öV�¶«µÕI-¶T

ò'97

&

NTò'qw

'

[!±ê0l®1�¤¶

&

Tò'!X*^�ö\

TI



天然气与石油

NATURAL GAS AND OIL

2021

年
4

月

ßñ*ö¥P^�¢ö¥P"/ñ�

&

×�'*�/^

�X��3`åG<

(

��h��¶

&

ö¥P"/X*

^�ï"ñ/Ô��'!

&

�KªöV¶±Q�Ã¡¬

5¹öV�p;

'

K

?D

{&'MNO%qDuvwâãK

W-2:%<&80O+,N-8P-,2M,+L;MMO1O6,R.O+OM84MQ

MO+;V,.9M;8O33;L2,3

?EMD

n»��

ôõ0l®1

&

fvwësæv�OP

&

~ 

!'

É*

O1�w¹m^æÖê

&

æRÎ]

$ """ ++

_

! ?"" ++&

Z

L

!

ñ*2

CIA+

ñ�2

CIA+

§¨!��

+

u�h�

+

�

K�

+

K)j

+

öV�dO1

'

K

HD

{&'MNO%q��ªk£¤

W-2:!<W-O.P 90;N;;LMO1O6,R.O+OM84MQMO+;V,.L,8-.-NQ

HD

���|b!

HE?D

�\Oqs9tÑ

vwKsû�

&

â½ÚÈ

YGK

X­¡Ò��

*BE

[

!

Y%ôÒmµTò'�X�

&

ôÒD½~ 

H'

B 

H

ù~

&

Tò'�X�my¹

!)?

\

H""

(

2I+

H

��ü

Ø�

'

BÌÑÒôÒ|XTò'�X�k*OPuXm

�

&

]Û¨~ñ*2

+

ñ�2®o��Ò�

&

����3

4

&

ÑÒKs�T0QúûH

!> 0

ÁTÔ

>$ 0'

K

ID

�\Oqs9\�|MÍ^_,ºK

W-2:H<K4MVO;L+OM84MQ8;18O1NM,N-;1 -1 M,62,3

80,12-126-N0 N0O;9OM,N-12P,Q3

HEHD

zrO&'vw�|u!

â½×�'��0l®1

&

��'Kª×¡kâ½

�K

&

�K¶¼��

>? q&

�h��¶X%&'��K

öV¶ëW§¨!��kl×�'97

'

Ot0Qú

û

>$ 0&

g!"/��

!> 0&

�h��

%= 0&

Kª��

$ 0&

¤�¼y®1

&

vwÊËKs

'

¹§¨!��kl

-È�ñ*ñ�¶×�'ës�X�ôÒ

&

Y^0Qú

ûü�r

H

µ

&

ö\f»0Q��

% 0+) 0+!H 0&

â½#

34

ZbB*c

X­¡Ò��

gC

[

'%?

l

f×�'�X�

ësôÒ

&

�X�ôÒD½~ 

>'

K

MD

zrO&'DuÃzrOqs9\�|=]^_,ºK

W-2:><K4MVO;L+OM84MQ8;18O1NM,N-;1 -1 9M;P48N2,380,12-126-N0

N0O;9OM,N-12N-+O41POMN0O9M;P48N2,3MO2O1OM,N-;1 9M;8O33

B 

>

ùÑ

&

×�'��0l²

&

Tò'!�H

H""

(

2I+

H

ñ � Ô

"F"?

(

2I+

H

± ²

&

� ñ � m �

''F'$!'

vwÊËKs

!% P&

×�'�X�myqn¹

"F"H

(

2I+

H

EFØ�

&

�3×�'`åG<

'

]cµ0

l�tù¯

&

TûKs�¨~×�'�X�w�

'

fñ*

+

ñ�¶×�'*�/ësôÒ

&

D½]

!

Ç

QYZ²X×�'*�/

k[

>" q'

HEID

�\O&'vw�|u!

â½Tò'��0l®1

&

��'Kª×¡kâ½

JI



油气储运与处理

第
39

卷第
2

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

TK

&

TK¶¼��

>? q&

�h��¶X%&'�TK

öV¶«µÕI-¶97

&

NTò'qw

'

Ot0Qú

û

>$ 0&

g!"/��

!> 0&

�h��

%= 0&

Kª��

$ 0&

¤�¼y®1

&

vwÊËKs

'

HEIE?D

zrOqs9tÑ

¹§¨!��kl-.È�ñ*ñ�¶×�'ë

s�X�ôÒ

&

Y^0Qúûü�r

H

µ

&

ö\f»0Q

��

% 0+) 0+!H 0&

â½#34

ZbB*c

X­¡Ò��

gC

[

'%?

l

f×�'�X�ësôÒ

&

�X�ôÒD½

~ 

?'

K

GD

�\O&'DuÃzrOqs9\�|=]^_,ºK

W-2:?<K4MVO;L+OM84MQ8;18O1NM,N-;1 -1 9M;P48N2,380,12-126-N0

N0O;9OM,N-12N-+O41POMN0OM,62,3MO2O1OM,N-;1 9M;8O33

B 

?

ùÑ

&

vwÊËKs

!" P&

×�'�X�Nâ

½×�'��0lX�X�ºS

&

��Rêc�ÿ8

'

Y^0Qúû

$!> 0%

ü

&

¼yûû

$

0Q��

% 0%

f»

X×�'�X��

!!

(

2I+

H

&

¹¶×�'�X�¹Ks

����ÿ�|&

(

¼yfû

$

0Q��

!H 0%

f»X×

�'�X�|Ô�

)

(

2I+

H

&

®1¼yÔ²m^0Qú

û¶

&

×�'�X� ­�Ôêm^0Qúûûûu

!!

(

2I+

H

EF

&

»úûV��

'

ö÷kËê#D½XFGTãp

!

����L�X

Tò'Hñ�2p;ëW2ü�

&

�®ñ�2p;Ôk

l¼y-È9:"/ÛRS�

&

xñ�20Qz�B�

�ÇQ¼y]"/ÇQ�

&

9:!"/X�ß×�'¯

k�®×�'�X�­�

'

HEIEHD

hv�\Oqs9tÑ

¹ñ*2Wl�[wÛ«µ¶X��'XTò'

ës�X�ôÒ

&

8�fvwWlTò'^öV�kl

��'ës�X�ôÒ

&

m^0Qúûü

$>$ 0%

X�X

�ôÒD½~ 

='

B 

=

ùÑ

&

â½Tò'��0l

&

mr��üöV

�kl��'�X��

)""

(

2I+

H

&

�L�X��'«

µTò'qw¶�®ëWñ�2XTò'�X�­�

&

¶Rº|�

>%"

(

2I+

H

&

c��ÌvwWlTò'�X

�

H""

(

2I+

H

'

K

LD

�\O&'Du�\Or&'Oqs9^_,ºK

W-2:=<K4MVO;L+OM84MQ8;18O1NM,N-;1 -1 M,62,3,1P MO2O1OM,N-;1 2,3

80,12-126-N0 N0O;9OM,N-12N-+O41POMN0OM,62,3MO2O1OM,N-;1 9M;8O33

HEIEID

zrOÝwttÑ

â½Tò'��0l�

&

fTò'�ñ*2

+

ñ�

2¶X×�'*�/ësôÒ

&

D½~�

!'

ôõôÒ

D½ùÑ

&

â½Tò'��0l²X×�'�3*�

/

k[

? q

G<

'

~

HD

�\O&'DuÃzrOÝwtÑxb!~

X,R:!<d,NOMPO69;-1NNO3NMO34.N3;L9M;P48N2,341POMN0OM,6

2,3MO2O1OM,N-;1 9M;8O33

"/��

I0

×�'*�/

Iq

"F?

[

!>F>

?F?

[

!$F"

>)F"

[

%)F=

ID

RS;q@yz¥[Ñx

]ÛC~â½Tò'��0l�¼yûû×�'

�X�Î�XTãö÷pvw¤

&

Ú­Û9:f%&'

!�X"/�Z

'

T0l®1¼yÔ×�'��®1

&

ôÒ×�'97!X�X�gTgqn¹

"F"?

(

2I+

H

EF

&

â½

H"" q

ñ*

+

ñ�¶×�'fñ*2

A+

ñ�

2

A

äö��

&

¼y®1

!

R°Àùñ*2t;Áñ�2

C

p;É*¼y-

&

´²ñ�2

A

p;É*¼y-

'

qn

Tò'®S

>!" +

H

I0&

Tò'�u�h�

+

ñ�2

A

p;

¼y-¶©§¨!��gb8

'

µ®1!%&'ÿ�!

ñ*ö¥P^�¢ö¥P®o

&

u�h��Ìÿ�hz

�

&

%&'É�!X9:ñ.]

%= B1&

O1ñ.

]

i!>?g'

¹§¨!��kl97êës�rö÷

&

D½~ 

)'

Tò'�X�myqn¹

!)"

\

!$"

(

2I+

H

��Ø�

&

Ý§¨!��kl'�

= 0

EFX"/

&

�X�þMH

%H"

(

2I+

H

­�Ô

!)"

(

2I+

H

&

NvwTò'�X�º

x

&

]c¯�9:f%&'!�X"/�Z%Õ

'

UI



天然气与石油

NATURAL GAS AND OIL

2021

年
4

月

K

TD

���\OrYZOqs9¯=]/T,ºK

W-2:)<K4MVO;L+OM84MQ8;18O1NM,N-;1 -1 M,62,3,1P

;4N.ON2,380,12-126-N0 N0O;9OM,N-12N-+O

MD

bg¯I{

%%

â½×�'Q��'

&

�¢ö¥PùTTò'!

X�ñ�Ô

"F"?

(

2I+

H

±²

&

Ò��3��%&'�

LSÎÌ

!$

(

2I+

H

X`åG<

'

!%

â½×�'��0l^Tò'��0l

&!" P

E

FXKs!×�'�X���RêÃÈ�t

&

]cù�

�ñ�0lp�tù¯X

'

H%

[!ñ*ö¥P^�¢ö¥P�Ü¿½

&

ùo½

��bc

&

8�ÑËñ*ñ�

'

>%

â½Tò'��0l�

&

ã��'�X��

&

Å

��'«µTò'!

&

»äöÚâ��'!�X�X�

f�¢ö¥Pv�SX�À

&

��¹"/��ü®o©

[

&

×�'�X��å

'

?%

ã\¼²�ñf�©*mtX"/Q½

&

â½T

ò'Q��'�

&

»��\¼²L���'ëWñ�2

p;

&

Î@ñ�2¼yKs¶×�'�X��å

'

<

!"#$

!

,%-

=

<

Ð

&

¬

<

f

:

>?]^,F?@A-.��

,a-:

67

_]^,\8

&!"%!&>%$>%!>>!#>>>:

aGCY@U;12& dCY@e,12:X0O8;1NM;.NO801;.;2QL;M+OM84MQ

8;1N,+-1,N-;1 ;LU2#8;1N,-1-121,N4M,.2,3,a-:K0O+-8,.

*12-1OOM-12;LD-.f@,3& !"%!& >% $>%! >>!#>>>:

,!-

B-:

&

Ê

<

¶

&

�±�

:?"$H

CZD5à}?!"ià�

¯?8H

,a-:

!"_ÿE

&!"%"&H%$'%!)%?#)%):

eCY@(;12+-12& ZGbi-,12& ZGe,24,12:BO80,1-3+ ;L

+OM84MQ8;MM;3-;1 ,1P NO801;.;2Q;L+OM84MQMO+;V,.;L?"$H

,.4+-14+,..;Q0O,N#OS80,12OM,a-:K;MM;3-;1 fEM;NO8N-;1&

!"%"& H% $'%! )%?#)%):

,H-

¬f�

&

¬Fò

:

67@]^,O?Fæ:!¡�Ê¯G

ÅÆ

,a-:

67\8!"_ÿE

&!"%"&!)$H%!%#>:

dCY@dO-9-12& dCY@]-J41:&9O8-O3,1P MO+;V,.+ON0;P3

;L+OM84MQ-1 9ONM;.O4+,1P 1,N4M,.2,3,a-:K;MM;3-;1 f

EM;NO8N-;1 -1 EONM;80O+-8,.G1P43NMQ& !"%"& !) $H%! %#>:

,>-

Ä¿Ú

:

?�]^,eà'5OHIF45

,a-:

]^,�

�

&!"%"&>$!%!?H#??:

U*W4J41:*LLO8N;L+OM84MQ;1 8;.P R;S-1 1,N4M,.2,3

9M;8O33-1241-N, a-:Y,N4M,.@,3XO801;.;2Q& !"%"& >

$!%! ?H#??:

,?-

=

<

J

&

SKL

&

Ê<M

&

g

:

]^,O?�eàIJOC

*F!"OP

,a-:

]^,8�

&!"%"&H"$>%!%!"#%!!:

aGCY@e-& KU*YK-80,12& ZGb&0-T-& ON,.:C3N4PQ;1 N0O

+OM84MQ8;MM;3-;1 ;1 N0O,.4+-14++,POOT4-9+O1N-1 1,N4M,.

2,39M;8O33-129.,1N3,a-:Y,N4M,.@,3G1P43NMQ& !"%"& H"

$>%! %!"#%!!:

,=-

Ê«¶

&

=

<

Ð

&

Ù

<

N

&

g

:

]^,OF?!"

,a-:

67

_]^,\8

&!"%"&H'$=%!?HH#?H):

ZGb]0-T-,12& aGCY@ U;12& ]Ub K;12& ON,.:BOM84MQ

8;MM;3-;1 -1 1,N4M,.2,3,a-:K0O+-8,.*12-1OOM-12;LD-.f

@,3& !"%"& H' $=%! ?HH#?H):

,)-

S

<

O

&

PQ�

&

R9S

&

g

:

]^,O?FTU�¯?Å

Æìí

,a-:

\)89_'É

&!"%>$)%!!"?#!"$:

KU*YE4& gDY@&0,;J-O& (DY@WO-Q4O& ON,.:U,M+;L

+OM84MQ-1 1,N4M,.2,3,1P +ON0;P3;L+OM84MQMO+;V,.,a-:

K0O+-8,.*12-1OOM-12f*T4-9+O1N& !"%> $)%! !"?#!"$:

,$-

}�+

:

]^,O?F¯G��

,a-:

8�V\

&!"%>&!!

$%%%!$'"#$'!:

UbCY@a41+O-:EM;2MO33-1 +OM84MQMO+;V,.NO801;.;2-O3L;M

1,N4M,.2,3,a-:G1P43NM-,.K,N,.Q3-3& !"%>& !! $%%%! $'"#$'!:

,'-

¾

<

H

&

=

<

Ð

&

S

<

µ

:

>?]^,¯?8HÅ�Oí

,a-:

]^,\8

:K%

\)_\8

&!"%=&>%$!%!?'#=H:

YGbg4-& aGCY@U;12& KU*Yi-,1:CP-38433-;1 ;1 9M;8O33O3

L;MMO+;V,.;L+OM84MQLM;++OM84MQ#8;1N,-1OP 1,N4M,.2,3,a-:

Y,N4M,.@,3K0O+-8,.G1P43NMQ& !"%=& >% $!%! ?'#=H:

,%"-

�<#

:

]^,¯?'54sF$"_:W

,a-:

7,î

ïð89

&!"%=&H?$%!%!H=#H':

(bCY&0-6O1:K;13-POM,N-;1 ,1P 3422O3N-;1 ;1 PO3-21 ;L

+OM84MQMO+;V,.OT4-9+O1N,a-:D-.#@,3W-O.P &4ML,8O

*12-1OOM-12& !"%=& H? $%!%! H=#H':

,%%-

»~X

&

¬Y-

&

¬­*

:

Ò�­Z7î]^,¯?��

,a-:

]^,8�

&!"")&!)$)%!%!)#%!$:

cGCa-123O1& dCY@e4P;12& dCY@Z-80,;:Y,N4M,.2,3

0QPM,2QM4+$U2% MOJO8N-12NO801-T4O-1 W430,1 ;-.L-O.P ;L

U,-1,1 9M;V-18O,a-:Y,N4M,.@,3G1P43NMQ& !"")& !) $)%!

%!)#%!$:

,%!-

�

<

:

&

[\�

&

q

<

�

:

]¶,^,eà3¯?8H�

9v�

,a-:

67_]^,\8

&!"%"&H'$!%!%%!#%%>:

ZGB-12& Wb c-4Q;12& e* W,1:G+9M;V-12NO801-T4O3

9M;8O33;L+OM84MQMO+;VOP -1 e,̀O.,2,38;1PO13,NONMO,N-12

3N,N-;1 ,a-:K0O+-8,.*12-1OOM-12;LD-.f@,3& !"%"& H'

$!%! %%!#%%>:

,%H-

¬

<

_

:

]¶,^,eà3]^,¯?8HOP

,a-:

6

789:4

&!"%%&H)$H%!H'#>":

dCY@ ]0-:EM;8O33MO3O,M80 ;1 +OM84MQMO+;V,.LM;+

1,N4M,.2,3,Ne,̀O.,2,32,N0OM-123N,N-;1 ,a-:EONM;.O4+

*12-1OOM-12K;13NM48N-;1& !"%%& H) $H%! H'#>":

$

²»G

>)

Ú

%

@M



油气储运与处理

第
39

卷第
2

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

9M,8N-8OO1OM2Q+ONOM-12,1P 9M-8-12;L1,N4M,.2,3-1 K0-1,

Ta-:Y,N4M,.@,3G1P43NMQ& !"%$& H$ $%"%! %!$#%H>:

TH-

y­&

&

S¡¢

&

�

<

`

&

g

:

]^,�ØsØFÉ/n

TB-:

MN

!

678�¤¥¦

&!"%?:

@CDZ-S-1& KU*Y@O12.-,12& ZGa-1& ON,.:XM,8O,R-.-NQ;L

O1OM2QPONOM+-1,N-;1 L;M1,N4M,.2,3TB-:AO-J-12! EONM;.O4+

G1P43NMQEMO33& !"%?:

T>-

(

<

à

&

S¡¢

&

âã±

&

g

:

]^,"àØ°zFÉ/n

Ta-:

]^,8�

&!"%>&H>$%%%!%!!#%!):

]UDb Z-& KU*Y @O12.-,12& ECY K041LO12& ON,.:

XM,8O,R-.-NQ;LN0O8,.;M-L-8V,.4O+O,34MO+O1N;L1,N4M,.2,3

Ta-:Y,N4M,.@,3G1P43NMQ& !"%>& H> $%%%! %!!#%!):

T?-

S¡¢

:

]^,�ØsØFÉ/n_ÎÏzkAz

Ta-:

6

7_]^,\8

&!"%)&>=$%%!$H#'":

KU*Y@O12.-,12:XM,8O,R-.-NQ;LO1OM2QPONOM+-1,N-;1 L;M

1,N4M,.2,3,1P O3N-+,N-;1 ;L+O,34M-12418OMN,-1NQTa-:

K0O+-8,.*12-1OOM-12;LD-.,1P @,3& !"%)& >= $%%! $H#'":

T=-

(

<

à

&

S¡¢

&

§0�

:

�]^,abnPÖ��

@AIX

H%!?H

FíÍ

Ta-:!"%)&H)$%!%!$)#'%:

]UDbZ-& KU*Y@O12.-,12& @bDn,-04,:CP-38433-;1 ;1

N0O K0-1O3O 1,N-;1,. 3N,1P,MP @AIX H%!?H! LM;+

MO8;++O1P,N;MQ$@AIX% N;24-P,18O$@AI]% Ta-:Y,N4M,.

@,3G1P43NMQ& !"%)& H) $%!%! $)#'%:

T)-

v±-

:

\)°ØFÉ/n

TB-:

MN

!

OPsØ¤¥

¦

&!""=:

ebe,P;12:XM,8O,R-.-NQ;LN0O80O+-8,.+O,34MO+O1NTB-:

AO-J-12! K0-1,BONM;.;2QE4R.-30-12U;43O& !""=:

T$-

c

<

d

&

Åb¿

:

��d×�Ê����

TB-:

MN

!

OP

��¤¥¦

&!""H:

XDY@ U,;& UCY e;12/0-: gOLOMO18O+,NOM-,.,1P -N3

,99.-8,N-;1 NO801;.;2QTB-:AO-J-12! &N,1P,MP3EMO33;L

K0-1,& !""H:

T'-

S¡¢

:

�]^,KLO°ØÎÏzkAzF~e

Ta-:

]

^,8�

&!"%!&H!$?%!)"#)H:

KU*Y @O1.-,12: C P-38433-;1 ;1 N0O OV,.4,N-;1 ;L

+O,34MO+O1N418OMN,-1NQ-1 1,N4M,.2,3,1,.Q3-3Ta-:Y,N4M,.

@,3G1P43NMQ& !"%!& H! $?%! )"#)H:

T%"-

fÔ�

&

ö�g

&

§

<

*

&

g

:

ÿ6]^,h'KLVWF

ÎÏzkAzÅÆ

Ta-:

67_]^,\8

&!"%%&>"

$%%!)'#$!:

(CGd,11O12& iGYK0,;̀4-& @bDK0,;& ON,.:b18OMN,-1NQ

OV,.4,N-;1 ;1 8;+9;3-N-;1 ,1,.Q3-3MO34.N3;L1,N4M,.2,3RQ

2,380M;+,N;2M,90QTa-:K0O+-8,.*12-1OOM-12;LD-.f

@,3& !"%%& >" $%%! )'#$!:

T%%-

%

<

l

&

úÁJ

&

»ij

&

g

:

]^,hK>ØKLFÎÏ

zkAz

Ta-:

k�\8

&!"%H&>"$H%!?$#=%:

ZGYB-1& ECY@c-,;̀41& cGCA,;P-12& ON,.:b18OMN,-1NQ

,1,.Q3-3;1 N0O1,N4M,.2,38;+9;1O1N8;1NO1NTa-:e411,1

K0O+-8,.XO801;.;2Q& !"%H& >" $H%! ?$#=%:

T%!-

°#9

&

¬

<

²

&

ÜÝ�

&

g

:

,Ö×ØÆ°Ø]^,àá

FÎÏzkAz

Ta-:

sØ)G

&!"%$&H'$!%!!$"#!$>:

eCY dO18,1& dCY@ K0-& E*G i4,1R-1& ON ,.:

b18OMN,-1NQOV,.4,N-;1 ;1 N0O8,.;M-L-8V,.4O;L1,N4M,.2,3RQ

@KTa-:C8N,BONM;.;2-8,&-1-8,& !"%$& H' $!%! !$"#!$>:

T%H-

¬

<

¶

&

Ôll

&

m±n

:

\v

X;9#P;61

ÆAo]^,O

hK°ØÎÏzk

Ta-:

67_]^,\8

&!"%'&>$

$H%!'$#%"H:

dCY@ i-,12& eCY@ EO-9O-& iGCD e,LO1:b18OMN,-1NQ

OV,.4,N-;1 ;LPONOM+-1,N-;1 ;L8;+9;1O1N3-1 1,N4M,.Ta-:

K0O+-8,.*12-1OOM-12;LD-.f @,3& !"%'& >$ $ H %!

'$#%"H:

T%>- Z**a& ndDY&& aDbY@d& ON,.:BO,34MO+O1N;L8,.;M-L-8

V,.4O;L+ON0,1ORQ8,.;M-+ONMQ43-12+ON,.R4M1OMTa-:

G1NOM1,N-;1,.a;4M1,.;LX0OM+;90Q3-83& !"%)& H$ $%%%! %)%:

$

ê�G

>"

Ú

%

T%>-

=

<

Ð

&

Ê«¶

&

p³q

&

g

:

]^,rsK�8HO?F

K­�t

Ta-:

]^,8�

&!"%%&H%$H%!$"#$>:

aGCY@ U;12& ZGb ]0-T-,12& eCY i-N4,1& ON,.: C

3-+4.,N-;1 3N4PQ;LN0O+OM84MQP-3NM-R4N-;1 -1 N0O.;6#

NO+9OM,N4MO2,33O9,M,N-;1 9M;8O33 T a-: Y,N4M,.@,3

G1P43NMQ& !"%%& H% $H%! $"#$>:

T%?-

¬�¢

&

�ÒP

&

8Òu

&

g

:

]^,

a#X

vw�.H8H

¯?67ìí

Ta-:

]^,_67

&!"%H&H%$>%!!'#H!:

dCY@ e;12.-,12& ZGU,-M;12& ]UCD U,-.;12& ON,.:

(-38433-;1 ;1 a#XV,.VON0M;NN.OMOLM-2OM,N-;1 NO801;.;2Q43OP

L;M1,N4M,.2,3PO+OM84M,N-;1 Ta-:Y,N4M,.@,3,1P D-.&

!"%H& H% $>%! !'#H!:

T%=- CAb**& BCU@DbABG& YCACdGB& ON,.:*2Q9N-,1

2,39.,1NO+9.;Q3,R3;MRO1N3L;MU2MO+;V,.Ta-:D-.f

@,3a;4M1,.& !""=& %"> $>=%! ?!#?$:

T%)-

x�y

&

;

<

z

&

¬{ò

:

]^,rsK�8HO?FK

­5_�-.w�

Ta-:

]^,\8

&!"%'&>>$H%!)%#)=:

U* a-,12R;& db U,;& dCY@ &0O12J41: (-3NM-R4N-;1

80,M,8NOM-3N-83,1P 8;1NM;.+O,34MO3;L+OM84MQ-1 .;6#

NO+9OM,N4MO3O9,M,N-;1 9M;8O33;L1,N4M,.2,3Ta-:Y,N4M,.

@,3K0O+-8,.G1P43NMQ& !"%'& >> $H%! )%#)=:

T%$-

=

<

Ð

&

|DS

&

p³q

&

g

:

]^,¯?8H��

Ta-:

6

7_]^,\8

&!"%%&>"$%%!!=#H%:

aGCY@ U;12& ZGCY@ a-1804,1& eCY i-N4,1& ON,.:

XO801;.;2Q;L+OM84MQMO+;V,.LM;+ 1,N4M,.2,3T a-:

K0O+-8,.*12-1OOM-12;LD-.f@,3& !"%%& >" $%%! !=#H%:

T%'-

}�¦

&

~ª�

:

]^,¯?&��

Ta-:

]^,_67

&

!"%%&!'$?%!H=#>":

cGDY@@4,12PO& XCY@ c-,;Q;12:YO6 NO801;.;2-O3;L

+OM84MQMO+;V,.LM;+1,N4M,.2,3Ta-:Y,N4M,.@,3,1P D-.&

!"%%& !' $?%! H=#>":

T!"-

p³q

&

=

<

�

&

ÅOÏ

&

g

:

]^,¯?8HÅ�ìí

Ta-:

]^,\8

:K%

\)_\8

&!"%$&>H$!%!$)#'!:

eCYi-N4,1& aGCY@A-1& UCY]0;12S-& ON,.:CP-38433-;1

;1 9M;8O33O3L;M+OM84MQMO+;V,.LM;+1,N4M,.2,3Ta-:Y,N4M,.

@,3K0O+-8,.G1P43NMQ& !"%$& >H $!%! $)#'!:

TM


