
天然气与石油

NATURAL GAS AND OIL

2020

年
4

月

!"#$

!!"#$

%

#!

%

"!

%&'(

!

!"ÎEijÏÐ&R�ð

"

Ú¼ÑErij��������Rq

#$!"#- E@

%

(#";

%

")";%

)*+,

!

�

.

�

$#$/$

%

%'

V

'

���1[

'

^_`

'

a$

'

bcdeErijEFÖ�?RS^n

( 012345!K3HY43:"#6

OMKJ:9L4H389:289H

LMNOPQR*+STDUVW/0

�

.

�

#

.

\��

!

.

U��

!

.

�

.

�

!

#8

,/FG����,C

'.

�>

.

��

.";)"""&

!8

,-./FGHI

'.

�>

.

��

.";)"""

-

.

.

!

#$'(HhÀ

)

ó^_ý`aZ{5

'

Ybcd'("e?6fghiÌ

'

joH$

kÄ;5

'

lmD.gn

'

¥o$kpqrs34$kÄ;

'

t¾ÑÒ;1Ð*>'(uYª«

(

lmò'(vfD/.w@_xy

'

z@¯"�òÛä9"�'($kvfD¤{y}

'

¯g0|

êêùò'(vfH2}Ü^~�Ú'($kZ{2DQFK

(

|ê��,-

'

"�cÿ!'(

f��*E�sa\�

) 2&'

�R��$kDy}Ð½Ä$

(

|ê��"��~�Ú'($kZ

{6��D¤¥��

(

/01

!

2}Ü^

&

$k

&

vf

ABC!#"D($;$ EF84GGH8#"";

%

))($D!"!"D"!D""*

G+B7: ()4-5",-)"!"F$)")&"*)7"@ (0+'"A'-)$2!B##-$

?$#+"%)H$#4-5",-)"4%(J"&+

#$*K'$%

;

' &'"T)$%U)"

<

' 0"K'$%,"$*,

<

' &'"T)$*,

<

#!(%40#"1)+,()*%$)+%F=H"%+4%0' A,+&',+&' J%E%)' ";)"""' "1)+,&

!!(%40#"1)+,()*%$)+%"#7*,+5' A,+&',+&' J%E%)' ";)"""' "1)+,

23456$75! AQJ4HSKLM9:HGKJQ9K4:H' JMJ:QKM3HN JMO34J4HS:W5:HS1N4GK3H9MO4OM54HM' 23SHMK49R5:T4H

O4OM54HMFQH9K4:H 4GWJM7QMHK5X:99QJJ4HS8̂ 3SHMK49R5:T' TL49L 2M3HGTM5N4HS3J9NMV43K4:H' T4555M3N K:

TM5N4HSNMWM9K:JMVMH TM5N4HSW345QJM' 3HN KLMH' GMJ4:QG5X3WWM9KKLMOJ:SJMGG:WKLMOJ:FM9K3HN KLM

MGGMHK435GM9QJ4KX:WO4OM54HM8&LMO4OM54HMJM23HMH9MT4555M3N K:23SHMK49R5:T' JMGQ5K4HS4H TM5N4HS

NMWM9K3HN KLMH GMJ4:QG5X3WWM9KKLMMGGMHK435GM9QJ4KX:WO4OM54HM8?WKMJKLMGKQNX:W2M9L3H4G23HN L3[3JN

:WJMG4NQ3523SHMK4G24H O4OM54HM3HN KLM9:2O3J4G:H :WO4OM54HMJM23HMH9M4HNMY3KL:2M3HN 3RJ:3N' 3

VMJ4W493K4:H MYOMJ42MHK:WKLM]L4H31ZQGG4303GKMJH >3G+4OM54HM+J:FM9KL3GRMMH 23NMW:JNMW4H4HSKLM

MWWM9K:WJM23HMH9M:H TM5N4HS8&LMMYOMJ42MHK35JMGQ5KGGL:TKL3KKLMTM5N4HS:OMJ3K4:H 93H RM93JJ4MN :QK

:H5XTLMH KLM23SHMK49W4M5N GKJMHSKL :WKLMO4OM54HM4G5:TMJKL3H ) 2&8&LMKMGKJMGQ5KGT455MWWM9K4VM5X

SQ4NMKLMTM5N4HS:OMJ3K4:H :WG42453JS3GO4OM54HM8

:/1;%6-4! &LM]L4H31ZQGG4303GKMJH >3G+4OM54HM+J:FM9K& kM5N4HS& ZM23HMH9M

>>



油气储运与处理
第

38

卷第
2

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

9<

T3

Ñfgij?µ�

)

����_!

'

o�¬ij

�U�þ

'

�º*5n¼�

'

*5i¼lÑ?�Ut»

¼UN��þ?¬

*#

%

(+

(

SåõCUN�{�4}

'

tC*5¬�°±²

!

��

'

¦)?SãÝv°<±

²

'

´ä*>v®ó*�

)

ó�8

'

��°G*5ij

&

°�

'

*5n¼tß1��{M

'

¯+±²^_{�é

^_å�

'

��ij?9Q*I

'

´ä�°?op

��

**

%

)+

(

8<

×Ø�Ù�Ú©JÛÜ

8=8<

×Ø�Ù�Ú©

Ñijei*5n¼�o�³à<¦)mÝ�

¿

)

¦)ÝvSã?��

)

ÿ!?UN��þ

'

�.¶

UN�tC*5n¼´ä}Ú±²é��

'

YZ[¶

�Tij�U»¼?

(

¦)UN�¶�T)*¦K

¬?U×é«*5)j',?�U¿�

'

+¬¦)

õGFNe?�þ

*;

%

/+

(

*5¦)?AÃ�Ë�=e

è#ksÖ�?�

)

Û¦Ü'ä

'

Ks¦Ü¬?¦K

�È¦)øI¬��U×

(

i¼�U³��=µY

�?¦)U×

'

Èµ®?�� ��Ú

'

°�õY�?

¦)tNe*b?}¨Ö�

'

J¦ô}$ä`¡ü�

'

¬¦)UN�

'

¦)UN�å¯@A

#$F

#

N¦)�

æU×¬?�� �

&F

!

N¦)�æU×¬?�

� �

%

*/+

(

>

8<

ÝÞØßàá©��>

I4S8#.]3QGMG:WM5M9KJ493J923SHMK49R5:T4HSNMV43K4:H

��¢o éQx=H

*$+

3:

'

ijjT£UIg

Þ

'

CTUIgÞ+¤

'

lÑ·bU�c¨éU¥y¨

'

@A

!(

"#Í{U×�

'

i]|TóU���

'

U×Ø

�N

"&

�lÑÍ{U×�

'

i]«U�

'

U�c¨N

G6

}

G6>

¦

(

�Í{U×Ø�ÚT

$

G

�

'

i]?U��Ø

��

"

a<Ù§éU���

=

G

&

�Í{À�U×Ø�Ú

T

%

$

G

�

'

i]?U��Ø�NÀ�§éU���

=

G

o&

+�Í{U×¨R�

'

i]?Í{U×LN

"'

î�i]

?U��Ø�²õ¶Øc¨

6G

L�

'

+¶Øc¨

66>

}

6>6

L�

'

¯î»¼i]!lÑ�U

'

ÈGijÑ*5

�_!È�ÙUN��þ

(

>

><

45Ø8yz{ØâãzÚ<>

I4S8!.,9LM23K49:WO4OM54HM23SHMK4[3K4:H

9QJVM3HN LXGKMJMG4G5::O

ijN©U×bc¶�£UI(FgÞ

$

º»$

)

£

)

©�

%

¬?+,UI´ä?

(

¯î

'

!ªX¨¾0

rijY�?\�]$g

'

*+¶©Ð�\?\�]8

)$�ñò«U�

(

»¼$i«U�d+«ð+,U

I?2¯#wr

'

$iÑ}´

)

¬-|Q

)

kgéR7

ø[#3¨«U�

*#"

%

#!+

(

·Z®Ê?$i«U�?�

¤º»

!

Èy¦Uå°P

'

kg¯!��\�g¦¨°

�

'

G°

)

±�

)

²��_!$gé^�÷ø?³�ép

q

'

;´�_!¬³�épq

'

Ks?E�»¼ij

U�

(

8=><

×Ø�ÛÜ

�U¬?UN�¨´äµ¶

)

*>·�äÊ

)

D

�éLM�ïð

(

YZïð³»¼*5å�õ8�

'

ß

1��å�ì 

'

Åc�Q}O^

(

¦)UN�?��

�F1�Ñ½Ö2

*#(+

!

#%

¦)UN�³´ä¦)ÝvõC=

'

Èµ¶{

Ú

'

�.¶Ñ¸)*v*�

'

*5¹º��J»�³*

bv*¹ºjâ

'

ò¬LM

)

rD�*5üó

(

!%

¦)UN�³´ä¦)õSãNf

'

4{=)¼

?ny�õØ

'

È�P½�¾õGF

'

³C*>ä$

¬±²

'

´äªØI}�-ØI?¿H

)

óP8

)

ó*�

üó

(

¦)UN��þ@A

((

(%

¦)UN�³È¦)øI?¡¢rFÊ°<±

²

'

Är3¨Â´<PQ!

'

mqLM

)

rD�üó

(

?>



天然气与石油

NATURAL GAS AND OIL

2020

年
4

月

>

?<

ÝÞØßàäåæç

I4S8(.+L:K::WOLMH:2MH:H :WM5M9KJ493J923SHMK49R5:T4HSNMV43K4:H

><

èºZ45×Øé¦êëJ.ì

�T±²$iU�Ø�?¯³}w

'

H�d$i

�!?��<�UØ�#�Ú?=µ°ø

'

uvÚ"¨

M6·¸®Ê�¡�A1ÀÁ?$i�UØ�

(

ij

�U?�×����Ñ

)

b

)" >G

HIÌ

'

#��U?�

�3�a<ë�\?¡

'

||y�

)" >G(

·ZF��Ú

?\zRØ�8)$U

$

S´Â¼�y?$U

%

!�â

?�U3a<

()"

b

;)" >G(

A

*

!è$ij?U×Ø

�ØÚ<¨XÚÃÄ|Ñij=

*#*+

(

>

@<

äí45×Øæç

I4S8*.+L:K::WJM23HMH9M:H G4KMO4OM54HM

Å"�M?*5M¼GH!Ú"#$i�,UI?

5ÚÆ�Ø�?Gã

'

�Ç

?+C

EF

##"*

é

?k,A#D#(

�Tij�UÑC*5?±²�F�Ñ*5�_!

'

C*

5%?*>��º^êä%ij?ÈyJkM²"#±

²

'

¯îÅ"?M¼EF"#cÆij�U?GH

*#)

%

#-+

(

ói"#*ÈGH

'

uvÑ"ÌÍijº^É�!

ÀÁÊöÑbT

#" >G

?ij�UPQ;

'

*5�_ê

ð3���{M

(

�Ë<

#"

b

!" >G

U×�

'

*^3�

xy·Z¸w�y?!º�fÌ¦)N�

'

X±²:Ñ

5bd+¡Ü*5å�

&

+�ij�Ua<

!"

b

)" >G

�

'

ÍC*5t#�ÿ!?±²

(

�U³»¼¦)õ

S

'

²è�Îq¬¦)N�

&

�U×Ø�y�

)" >G

�

'

*^{M¦)*³Lâë��¿

'

*5å�°<�°±

²

'

��xá!º��R}y¬�U

*#/

%

!"+

(

vm

>@E&$-##

%

!"##/

ÎE¾0r^¼i¨gÚ

Gzy$i

0

EFé

?+C,OM9) \$**

Ï

% EC,B(#/( !""-

/

i¨$iGH

0

EF!|p

08-D;

Gã

'

$iÑÈÐv

�Ñi¼·ÑØø�Ú./~

$"p

��

*

¸Òl

'

�y

ÓÞ�\Ô����

'*

¸Òl?%Y¡N

( 2&

$(" >G%'

èé·Òlõ�y�

(D) 2&$() >G%

�

'

Öa

<8�EF

(

?<

îïðzñò�45×ØQ¿ó���

�T!ªX¨^_Hyijxy?¶ !

# *!!

_

!#D* 22)i/" ^

$i

'

îj\$]ij�UC*5?±

²uvÕõÿM

'

¯îÃr_  ÜC\$]ij�U

±²{M=H

(

?=8<

ShHI

#%

Ñi¼úû·�nN_ 3�

'

Èy\Ô���

²Oë�UP�lCi¼|{UÑ_ HÅU��Ø

�

'

î�_ 3�ã3i¼

$

�Ö3�

(

!%

Èy*b¦)*ÑõyU��Ø�;{M*5

n¼²×pC*5?±²

(

?=><

nhopUV

��Ãþ� �_q�

'

�*¼U��Ø�N

( 2&

é

) 2&

�

'

*^3���{M*5n¼

'

i¼C*g"

#ÿ!?Ä|�þ

'

C*5å�Ê"#±²

&

·ØU�

�Ø�©ªáØy�

) 2&

�

'

_ 3�i¼©ªÃ!Ä

|*g

'

*5n¼ï�ï¿�{M

'

�U��Ø�a<

!) 2&

�

'

4o3�tëv !

(D! 22f)"- <

*bÄ|

Ñi¼=

'

*5n¼ß1{M

(

!ªX¨¾0ij�U

*5±²_ �å@1

#(

W

8<

îïðzñò�45×Ø¿ó��nhopW

&3R8#.ZMGQ5KG:WKLM]L4H31ZQGG4303GKMJH >3G+4O54HMJM23HMH9MTM5N4HSMWWM9KKMGK

U��Ø�

E2&

i]Ä|*g m)�¤ UN� P½�¾ PQäÊ ¶NÆ�*5

(

ßÄ| mý�� A¬ ���¾ Ù6 ¶

)

ßÄ| mý�� A¬ ���¾ Ù6 ¶

#"

�AÄ| m)%#�AÚÛ A¬ �¾�AõGF #�A±² N

#)

�AÄ| m)%#�AÚÛ �¬ �¾õGF äÊõGF N

!"

�AÄ| m)%#ÚÛ �¬ �¾õGF äÊõGF N

!)

Ä| m)%#ÚÛ ØÙ ß1�¾ äÊõGF N

@>



油气储运与处理
第

38

卷第
2

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

Tî

'

fgEriji¼*5vU×Ø���Ñ�

bT

) 2&'

Ü¨Z8*5?cÆ{Mº*

'

NF*5å

�tß1¡Ü

'

ò´ä*5üó

(

+CT!ªX¨¾0

rij�ÝM���?*5cÆ

'

��a<".é"´

EFcÆ?

( 2&

�;ÜÆ�º*

(

@<

oL

uv

'

"ÌÍCT*5n¼�ij?�UgE"#

ÿM?EFcÆ

'

$i?}´EFcÆU��Ø���

õT

( 2&

Ö3ÈÐ

(

ij�U*5±²_ �å1ÿ

'

CT!ªX¨¾0rijHxy?

i/"

\$]ij

'

U

×Ø���Ñ�bT

) 2&'

Ü¨Z8*5?cÆ{Mº

*

'

NF*5å�tß1¡Ü

'

+CT!ªX¨¾0r

ij�ÝM���?*5cÆ

'

��a<".é"´E

FcÆ?

( 2&

�;ÜÆ�º*

(

ö�µ�vmõöi

Ñéig?Iå

'

óc}ã*5�UEF

(

.

!"#$

!

*#+

j

.

l

8

|}RFG-.mqÐÖe}=aHnqz{

*f+8

�ìÕ³��o½

'!"#;$!!%!!-

%

!$8
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