
油气储运与处理
第

42

卷第
3

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

T"#$

!!"!#$"($!"

%&'(

!

")·&�nSñ­§56

,

À$w�7��.ç)u$Ýø`k ®¥¯°3joãÄWt

-"C!"X#"*)#

)*+,

!

{¦Y

"%)X!$#$

�

$

§¨©á¦?

$

ª«

$

ëG

$

HIJK$'�eCD¬§ªn3WtC[

& +$,-./!

8EF23P.23/.2X!%!7%<(98:,

=7

BCDE;FGHIJKLMNOPE;

:f`

%

;

g

;

[

%

;

h

;

i

!

;

^

;

j

%

;

$kl

%

;

V

;

m

%

%9

ln+,opqrstuvwxyz{|}

$;

~a�

;

of

;%<((%*'

!9

of,N-.12��34

$;

~a�

;

of

;%<("""

-

;

.

!

yhÏmij��n/0kl)mnnkop

$

Êmnnk©ôqrm¨sU

&

¢m

nñt

%

mn�

%

mnîIy6]uví�

$

@wxdmnyW¨Yzy5]uví�

$

¢mnnk

©ôêÇop³Ïy±h{r

$

z{mnnk©ôqrsUçs

&

$Ò^��|}~�

"'F2FG.8

T/3:J.GE,$'T#

t1]sU�Ç)H�v�

$

·mnñtüy��f®)��

$

lsU1fÊ:@w

xdmnyW¨Yz

$

961fÊ:)³gnkop

$

À�7��)¦���mU

$

96mnnk

©ô)³sqr

&

\]����

$

tsU²��

$

mnñthÏ

*@( a$

mn��Ô

%(%@< ,

(

AI$

m

nîIhÏ

"@%C bc-$

nf�TêÇophÏ

%(@<#!$

sU����

&

\]C�~ymij��

n/0klhÏmnnkop$9��

&

/01

!

nkop

'

mnnk©ô

'

©ôqr

'

1]sU

''T

=>?!%"@()<) AB9.5529%""<$CC()@!"!#@"(@""<

>*&131?(&1+%+-<(&$#@/$%)1%0 (%)+1/0(&.$#1%0 *#+,$''*(#(3$&$#'

@6 1%&$0#(&1%0 =$%$&1,7/0+#1&.3(%).1$#(#,.1,(/+*&131?(&1+%

XLY./Z$&'U$&

8

$ E(Y.$&'

8

$ PY./#5&

9

$ S".,+$$

8

#(KO$<;&'

8

$ #(")M+

8

%5;*0>.?%6.'%60%:@,-6%A3/1839./2 B.+C*4%A*60%:D3/3+'60%:#2&4.'3%/$ E%6'(*.+'"*'6%9*&,F/3A*6+3'0$

G.H3/1$ I*39%/1=3./1$ %<((%*$ !(3/.'

!5G.H3/1839:3*92 #/13/**63/1!%5$ >'25$ G.H3/1$ I*39%/1=3./1$ %<("""$ !(3/.

-1234563! D:,.2.,.QFGEFF2FJ3N8:251,0G.:2 :L6-GFJH/F2I.23-2I :./3-GEFJ.235N5GF,.2 :./L.F/I5

GE-GE-KFF2GFJFI GEF1/GJ-$E.3E 6-GFJ81G0E-5F$ -2 :0G.,.Q-G.:2 :LGEF:0FJ-G.:2-/0-J-,FGFJ5:L6-GFJ

H/F2I.23-2I :./3-GEFJ.230J:8F556-58:2I18GFI9DEF:0G.,.Q-G.:2 ,:IF/:LGEF:0FJ-G.230-J-,FGFJ5:L

GEF6-GFJH/F2I.23-2I :./3-GEFJ.230J:8F556-5IFKF/:0FI 6.GE 6-GFJH/F2I.23GF,0FJ-G1JF$ K:/1,F$ -2I

0JF551JF-5GEF:1GFJ$/-NFJIF8.5.:2 K-J.-H/F5$ -2I GEF:0FJ-G.:2 58EF,F5:LGEFEF-GL1J2-8F5-2I 6-GFJ

H/F2I.2301,05-5GEF.22FJ$/-NFJIF8.5.:2 K-J.-H/F5$ -.,.23L:JGEF/:6F5G0:55.H/F:KFJ-//F2FJ3N

8:251,0G.:2 .2 6-GFJH/F2I.23-2I :./3-GEFJ.230J:8F559T5:/1G.:2 5GJ-GF3N.2GF3J-G.23'F2FG.8T/3:J.GE,

"'T# -2I E.FJ-J8E.8-/:0G.,.Q-G.:2 6-50J:0:5FI9DEF6-GFJH/F2I.23GF,0FJ-G1JF6-5JF3-JIFI -5-3F2F

:2 GEF8EJ:,:5:,F9?2.G.-//N$ GEF:0FJ-G.:2 58EF,FL:J.2I.K.I1-/EF-GL1J2-8F-2I 6-GFJH/F2I.2301,0

6-5:0G.,.QFI G::HG-.2 GEF,.2.,1, :./3-GEFJ.23F2FJ3N8:251,0G.:2 L:JF-8E 8:JJF50:2I.238-5F9

g1H5FP1F2G/N$ GEJ:13E 8:2G.21:15.GFJ-G.KFFK:/1G.:2 :LGEF0:01/-G.:2$ GEF:0G.,-/:0FJ-G.230-J-,FGFJ5L:J

GEF6-GFJH/F2I.23-2I :./3-GEFJ.230J:8F556FJF:HG-.2FI9DEFJF51/G5.2I.8-GFGE-G$ 8:,0-JFI G:0JF$

7@



天然气与石油

NATURAL GAS AND OIL

2024

年
06

月

:0G.,.Q-G.:2 /FKF/5$ GEF6-GFJH/F2I.23GF,0FJ-G1JF.5JFI18FI HN*@( a$ GEFK:/1,F:L6-GFJH/F2I.23.5

JFI18FI HN%(%@< ,

(

AI$ GEF6-GFJH/F2I.230JF551JF.5JFI18FI HN"@%C bc-$ -2I GEF:KFJ-//F2FJ3N

8:251,0G.:2 L:J3-GEFJ.23-2I GJ-250:JG.23F-8E G:2 :L/.P1.I .5JFI18FI HN%(@<#!$ IF,:25GJ-G.23-

L-K:J-H/F:0G.,.Q-G.:2 :1G8:,F9DEFJF5F-J8E JF51/G58-2 0J:K.IFJFLFJF28FL:JJFI18.23GEFF2FJ3N

8:251,0G.:2 :L6-GFJH/F2I.23-2I :./3-GEFJ.235N5GF,.2 :./L.F/I5GE-GE-KFF2GFJFI GEF1/GJ-$E.3E 6-GFJ

81G0E-5F9

0+9:;4<2! >./3-GEFJ.23F2FJ3N8:251,0G.:2' d-GFJH/F2I.23-2I :./3-GEFJ.230J:8F55' >0FJ-G.23

0-J-,FGFJ5' S.FJ-J8E.8-/:0G.,.Q-G.:2' 'F2FG.8T/3:J.GE,

8=

23

�\�lAÝî�Ëk$Zº­

$

À$®î($��

Õ�oe{CD\Õ�k

X"!

¹g

(%)

$

s�ç�ÕþØ

k^I�x

&

���ÕÎh�êAkHIÀ�s®î(

$Cù!ÛÔ¯´}Öm

$

��

$

Wt®î($CùÛÔ

DM

$

m®îÝÓ

%

®îÎ

%

®îß�

%

)u°z®î5e

çôL�ÛÔ�ç�D¯´

(!)

$

}Ð*à\$ZRpx

£

$

Ò��ÕL�

%

�d

,

r¯

-

6ìh*¤Ie±

&

²7nÛ �®î($CùÛÔDM}~�ç�

Wt

&

³6w�?

(()

¹)u°/´ÝÓ

%

5µD

%

$I

®îÎ��Ê-Î

$

¹($Õ�iZ���6ì¶Ô5

6DM1â

$

R/��o­_0·õkòã¸Õ

&

¹º

»

(#)

·($z¬Ù`²7[q8÷ø

$

Wt�®îÝ

Ó

%

®îÎ�($z¬Ù`²Õ�kÉÊ0¼

$

k·(

�`²®îÝÓ

%

®îÎ[�LM-Î

$

¹`²Õ��

ë�6ì

$

DM�úy�ô®îCùÛÔ

&

èÓ½

(C)

·

1¾DMYZ\ry®î($Cù

$

56�1¾ÛÔD

M1â

$

YZ�Dîï¿(õ·½æe{

!

8î²oD

M}~�çòã

$

�®î($CùÛÔDMR��w¸

Õ

&

�qÀ

(<)

ÈÆDM®îfB¼�ºLë)u°z

®î5Õ�

$

R/�q°S\UÓ�MnÁk$Z®î

yTÛÔDM¼�`²

$

5`�®î($CùÛÔDM

¸Õ

&

ÂèÃ

(X)

�þÄry®î($CùÛÔ�çD

M

$

ÙZÿ4Å4õòã

$

Û��DM&kúI®îÎ

3®îÝÓ

$

�d�2æ$´k�ÕL�

&

`�®î(

$CùDM1âòãô{

$

7ÙZ�o­_0·õ

(*)

%

Æ®4õ

"'F2FG.8T/3:J.GE,$'T#

())

%

ÿ4Å4õ

(%"

V

%%)

%

ÇÈ4õ

(%!)

�

$

c+4õÇ×Û�q²DM£|

$

Ð¼

`q²É+o

$

9

!

�o­_0·õ�nÁvpÎIò

êAÒñIòã­�Ê�Ô

''T

`-Îê7I

$

òãI

ÈyÒÉ¿Ë%Õ�ý

'

ÿ4Å4õØ�QÌÆ�ÂÍ

lÉ¿�Dã

'

ÇÈ4õ`òãQ1k7ÎDM}~*

ÍlÉ¿�Dã

&

ÂÃ¹®îÝÓ

%

®îÎ

%

®îß��òG�Ê-

Î

$

¹)u°z®î5eçôL�¾G�Ê-Î

$

¹®

î($CùÐÖÕ��ë�6ì¶Ô

$

56®î($C

ùÛÔDM1â

$

R/q°

'T

3ãGDMÿàÖkò

ãÊ¬

$

·®îÝÓ[��]øgkS�

$

èDM8ø

�Y)u°z®î5eçôL

$

Û�8ø�Yk��(

$Õ�

$

ÈÆ°Å}~�K�M

$

òã/®î($Cù

�DÛÔ

$

ÈÆãGDMþz�

'T

k-Î8Ô

$

³IÙ

×ÖonÁM°ÅT�4¶�Ê¬�

'T

�çÁ�

$

R

±

'T

�®î($CùÛÔDM1âkòãoÕ

&

7=

èé¿êmn�éëµëìC

7?7=

èé¿êmníî

!"AÏe¿ÐÑÙZ®î($Cù

$

��

%&

<

7=

èé¿êmn<

Y.39%;d-GFJH/F2I.23-2I :./3-GEFJ.230J:8F55

>@



油气储运与处理
第

42

卷第
3

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

TZk®î($CùHI*ry®î($Cùz

úy�ô®î($Cù

(C)

&

�\ry®î($Cù

$

c

�î`æ$´)u°)u&ÈÆ®îyÖfMÎ´f

�ã´

%

�Á�¾Ir

$

�lIr/$yÖ3Ù/OÂ

Ö

$

ÈÆ($yÖ�ÁPæ$´

&

�\úy�ô®î(

$Cù

$

®îyÖ

%

($yÖT7r$IËï�{�(

$�

$

`æ$´)u&kc�îfMÎ´ól($�3

$I¦OÂÖ&

$

qËfMÎ´�ÁPæ$´

&

7?>=

éëµëìC�ï/���ð

M4®î($Cù¾�vkÝÓ

%

ß�

%

óÎs�

ç®î($CùÛÔDMkST

$

��

$

ABÖ�kî

�u�1â

%

9îÿ.ÛÔkM4ôõ��¤I

&

7?>?7=

éë�ðìC

�\®î($yTkßLM4

$

q¶ÙZoÒÓ,

½

(%()

$

�½

"%#

\

"!#&

!

/

"

!

#

!

$

%

"

%

&

C

$

%

' "%#

!

"

*(

#

%

'

!

$

%

)

"!#

½!

!!

/

�2D¦�>�

$,'#

�yÖepø�óÎ

$

,

(

A5'

"�yÖepe��Ó

$,

!

A5''

�yÖyÓ

$,'&

�y¨¾[

$,' )

�¤�)wÓ

$,A5

!

'(%%

�M4

`Ô

&

}³ó¹Å

(%%%

! Ý��

%&

?

7=

xyoñß

!%"%

!ò?

D-H9%;l-/1F5:L($ %$ -2I

!

12IFJI.LLFJF2GL/:68:2I.G.:25

ó¹

( %

!

A"5

!

+,

V

%

#

Gó

<# % #@%C

Ôó

;

î�mö¿

"@(%< # "@!C "@"!# <

;

ÂÖ¦Õ¿

%"

("@%!X/3"*A&#

V

"@<!X)

"@%!( "@"*" !(

;

µÖ¿ "@"%%"*A&#

"@!C

" "@*<!(

;;

:

!*

�y!kr�7ÎµÖÓ

$,&

Ôóó¹³´|�×ÕÔ

+*

%

%+*

!

k}³·ã�î�mö

%

ÂÖ¦ÕzµÖ

(

8¿¡

$+*

�×ÕÔ

$

7

( """

^

+*

^

+*

%

I

$

�î�mö¿

'

7

+*

%

^

+*

^

+*

!

I

$

�ÂÖ¦Õ¿

'

7

+*

`

+*

!

I

$

�µÖ¿

&

½!

+*

%

q

C)@C

#

* AX

%+*

!

q

<<C

V

X<C/3

#

#

%+*

q

##

'

&,

'

#�ÿ�7ÎµÖÓ

&

7?>?>=

µë�ðìC

�\®î($yTkÝLM4

$

q¶ÙZØÙàÝ

L,½

(%()

$

�½

"(#&

-

&

"

-

"

.

"-

e

$

-

"

#*

$

/0

'

12

'

"(#

½!

!-

e

�yÖlrÝÓ

$a'-

&

�yÖ/rÝÓ

$a'0

�yÖò[

$,'1

�yÖeppÎóÎ

$R3A5'-

"

�yÖ

sUTeÝ

$a'/

�y¨\®u`Ô

$d A",

!

+a#'

2

�yÖepóu

$hA"R3+a#&

yÖïúÝÓM4�½

"##&

-

ch

"

C

%!

-

e

.

X

%!

-

&

"##

½!

!-

ch

�yÖïúÝÓ

$a&

7?>?@=

ï/���ð

7?>?@?7=

áóôX�õ

Ir/OÝÓkM4¨¹p´®unÀm

$

³´I

r/OJeGfI=�e{k�íÆD56$

%

'

%

î

(ÿkpÎÚÛôDzÕÎÚÛôD¹TÂ�ôD

$

³

´ÿYÜ�¤¥ò/Ir/OÝÓ

'

Ü¨S\qPIr

/OÝÓ�íÔ´

$

î²¨ÙZfR,½k¸½

$

ÙZ

��­ÝõÀmî²fR,½!k?²`Ô

(%#)

&

W\

Ir/OJeGfI=�e{kÆD!ó�

$

®uÆD

Q1

$

mÛ�ôõÆ\Þß

$

­ÙZ³´dð�PÔ´

¨Ökôõî²Ir/OÝÓ

&

$ZTZIr/OÝÓ¨Ö,½�½

"C#&

-(13"%

.

4#$

$

)

"

13"%

.

4#

$

(3

5

.

613"%

.

4#

.

0 "C#

½!

!-

�Ir/OÝÓ

$a'13

�$I¦OÎ

$GAI'4

�

Ýî'

'

$�?²`Ô

$

Kº

(3%5%6%0&

àL2¿áqPIr/OÝÓ�íÔ´�

"7

"

$8

"

#$

"7

%

$8

%

#$.$"7

9

$8

9

#$

³´��­ÝõÀmÛ�Ir/

OÝÓ,½?²`ÔDM1â

$

�½

"<#

\

"X#&

,.2#"

$

#

"

%

9

:

"

"

"8

:

$

-"7

:

$

$

##

!

"<#

7

:

"

13

:

"%

.

4

:

# "X#

½!

!8

:

�2

:

�Ir/OÝÓPÎÝ

$a'13

:

�2

:

�

Ir/OpÎóÎ

$GAI'4

:

�2

:

�Ir/OÝî'

&

�1âò\\Þz0·}~

(%C)

$

¨ÙZ¨âu

õ

(%<)

%

cãäÓõ

(%X)

%WFKF2HFJ3$b-JP1-JIG

4õ

(%*)

�ò

ã

$

JÂò/?²`Ô

(3%5%6%0$

Û�2¿áIr/O

ÝÓM4,½

&

@@



天然气与石油

NATURAL GAS AND OIL

2024

年
06

月

7?>?@?>=

áóôXUµ

Ir/Oóu¨6$îóu)jïúòÛ

$

jÝ�

$

%

îpÎóÎ3\pÎóÎkóÝ

$

M4�½

"*#

(%))

&

2

W

"

4

W

2

6

.

"%

$

4

W

#2

:

"*#

½!

!2

W

�Ir/Oóu

$hA" R3+a#'4

W

�Ir/O

Ýî'

'2

6

�îóu

$hA" R3+a#'2

:

�À$óu

$

hA"R3+a#&

7?>?@?@=

¿êÚöáó��

($yTIrÛÔ3Ir/Ozq®uîklo

*.

&

óu

%

óÎ

%

ÝÓkM4�½

")#

\

"%%#&

2

;

,

"

%

;

;

"

%

2

;

W

1

;

W

.

2

6

1

6

%

;

;

"

%

1

;

W

.

1

6

")#

1

;

,

"

%

;

;

"

%

1

;

W

.

1

6

"%"#

-

;

,

"

%

;

;

"

%

2

;

W

1

;

W

-

;

W

.

2

6

1

6

-

6

%

;

;

"

%

2

;

,

1

;

,

"%%#

½!

!2

;

,

�2

;

r$IIrT($yÖepóu

$

hA"R3+a#'2

;

W

�2

;

r$I/Oóu

$hA"R3+a#'1

;

W

�2

;

r$I/OpÎóÎ

$R3A5'1

6

�úIq®uî

pÎóÎ

$R3A5'1

;

,

�2

;

r$IIrT($yÖep

pÎóÎ

$R3A5'-

;

,

�2

;

r$IIrT($yÖep

ÝÓ

$a'-

;

W

�2

;

r$I/OÝÓ

$a'-

6

�úIq®

uîÝÓ

$a&

àL($�¾$IÔ�

!$

7

!

q

%

I

$

�ry®î

($óD

'

7

!

`

%

I

$

�úy�ô®î($óD

&

7?>?@?A=

èé÷

®îÎsÉÊ®î($CùÕ�k¤IÛÔ

$

M

4óD��

!&

�\yTùÉî²k®î($Cù

$

7�ÈÝÓ3IrPßq²I

$

®îÎW®îÝÓ�

²

$

7E²®îÝÓ

-3

6

I

$

®îÎ¨6¹Å31

òã

&

%#

åMÎÈ

%

®îÎ×Ý¿ÈÔÕ®v

#

BW

%#

BJ

ã

p�

"%#

B,-M

&

!#

7}íî0'¤¥I

$

MÎÈ

%

®îÎ

%#

B"

�

#

BW

]

#

BJ

!

$

³´ÝL,½M4MÎÈ

%

®îÝÓ

%-

B6%

&

åúI

%

®îÎ×Ý¿ÈÔÕ®v

#

IW

%#

IJ

ãp�

"%#

I,-M

&

7}íî0'¤¥I

$

úI

%

®îÎ

#

I"

�

#

IW

]

#

IJ

!

$

,íî�ÈÝÓ

-

E

á\æÆ�ÈÝÓÒIr

Pß

<

e

,

�\IrPß+Ý

<

,-M

$

Ã

#

IJ

q

#

I"

$

çÃ

#

IW

q

#

I"

&

7¿Èíî0'¤¥I

$

�/I

%

®îÎ

#

I%

$

³

m

$

¨M4/MÎÈ

%

Åèq*$I®îÎ

$

JÂM4/

<

>=

èé÷�ðop<

Y.39!;d-GFJH/F2I.23K:/1,F8-/81/-G.:2 0J:8F558E-JG

;;

:

!#

Q

�\®îÎ

$,

(

AI'#

B

�MÎÈ®îÎ

$,

(

AI'-3

6

�\®îÝÓ

$a'#

BW

%#

BJ

ãp�MÎÈ

%

®îÎ

%

×ÝkÔÕ®v

$,

(

AI'#

B,-M

�MÎÈ�á®îÎ

$,

(

AI'#

B"

�MÎÈ

%

®îÎ

%$,

(

AI'-

B6%

�MÎÈ

%

®îÝÓ

%$a'#

IW

%#

IJ

ãp�úI®îÎ×ÝkÔÕ®v

$,

(

AI'

#

I"

�úI®îÎ

$,

(

AI'#

B%

�MÎÈ

%

®îÎ

!$,

(

AI'-

B6!

�MÎÈ

%

®îÝÓ

!$a'-

E

%(-

E

)

ãp��ÈÝÓ

%

ÆZ�ÈÝÓ

$a'<

,-M

�Ir

Pß+Ý

$bc-'<

e

,

�IrPß

$bc-'F05./:2%%F05./:2!

�}³M4¶Ó

'9

×@÷Ô

&

A@



油气储运与处理
第

42

卷第
3

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

TÎÈ

%

®îÎ

!#

B%

$

³´ÝL,½T4TÎÈ

%

®î

ÝÓ

!-

B6!

'

7

-

B6%

`

-

B6!

I

$#

BJ

q

#

B"

$

çÃ

#

BW

q

#

B"

&

(#

7íî0'¤¥I

$

�/TÎÈ

%

®îÝÓ

$

³

m

$

¨T4æ$´Åèq*TÎÈ®îÎ

$

JÂT4/

æ$´\®îÎ

$

�0Û/úI®îÎ

%

TÎÈ®îÎ

%

\®îÎ

&

7?>?@?B=

èé�ë

®îß�sÉÊ®î5%Õh�k./�µ

$

T4

�½

"%!#&

<

8

"

<

B

.

%

.

<

%

.

<

!

"%!#

½!

!<

8

�®îß�

$bc-'<

B

�$IIrPß

$bc-'

%�

ØÔ

$

q¶×

"@!

\

"@# bc-

(!")

'<

%

�uîJæ$´�T

ÎÈ¦�>�

$bc-'<

!

�uîJTÎÈ�Ir¦�>

�

$bc-&

>=

èé¿êmn��øYìCdù

>?7=

(úû�

�®î($CùÂÔ

$

½($Õ�º®HI�c�

î±Ýh�kuÕzc�îxßh�k%Õ

&

®îÝ

Ó

%

®îÎ

%

®îß�¹T)u°z®î5eçôL�

ÛÔkAB�uÕ

%

%Õkh�ÉÊêá

&

¹®î($

CùÐÖÕ��ë�6ì¶Ô

$

56®î($CùÛÔ

DM1â

$

DM®îÝÓ

%

®îÎ

%

®îß�¹T)u°

z®î5eçôL�ÛÔ

$

6ì¶Ô�½

"%(#&

,.2 (= /-

8

0$/#

8

0$/<

8

0$/

&

E

0

)0

"

%

9

>

?

"

%

%

9

E?

:

"

%

21

E

?:

"-

?$:1G

$

-

?$.2

#

!

E

?:

'

E

?:

.

%

9

0?

@

"

%

#

0

?@

"<

?$:1G

$

<

?$.2

#

!

0

?@

'

0

?@

'

0

?@

( )
3

"%(#

½!

!9

>

�æ$´Ô6

$

á

'9

E?

�2

?

áæ$´¾)u°

sÔ

$

s

'1

E

?:

�2

?

áæ$´¾2

:

s)u°kpÎó

Î

$R3A5'-

?$.2

%-

?$:1G

ãp�2

?

áæ$´¾)u°�

%

/

rÝÓ

$a'

!

E

?:

�2

?

áæ$´¾2

:

s)u°kC&ô

¹

$

!

E

?:

q

%

�,C

$

!

E

?:

q

"

�,&

'

'

E

?:

�2

?

áæ$´¾

2

:

s)u°u£'

'9

0?

�2

?

áæ$´¾®î5sÔ

$

s

'#

0

?@

�2

?

áæ$´¾2

@

s®î5kø�óÎ

$,

(

AI'

<

?$.2

%<

?$:1G

ãp�2

?

áæ$´¾®î5�

%

/rß�

$

bc-'

!

0

?@

�2

?

áæ$´¾2

@

s®î5kC&ô¹

$

!

0

?@

q

%

�,C

$

!

0

?@

q

"

�,&

'

'

0

?@

�2

?

áæ$´¾2

@

s

®î5£'

'

'

0

?@

t

�2

?

áæ$´¾2

@

s®î5%¬

£'

&

>?>=

üÛýþ

�yTùÉq²k®î($Cù�çÛÔDMI

$

��;Cùk�öeç

$

½ÛÔñíîÝÓ

%

ß�

%

úI

®îÎkÞz¤¥

&

>?>?7=

�õüÛ

%#

�´ÝÓ

&

��;(à($

$

¢£XÑÀ$N

u

$

($yÖ�´ÝÓq¶A\À$Nv

(

\

C a$

�½

"%##&

-

&

,

"

(-

,

)

"

-

5

.

%

3 "%##

½!

!-

&

,

�($yÖ�æ$´ÝÓ

$a'(-

,

)

�æ$´

ÆZ�´ÝÓ

$a'-

5

�À$Nv

$a'

%

3

�ØÔ

$

q¶×

(

\

C a&

!#

®îÝÓ

&

��;PO�´ÝÓ

$

®îÝÓYA

\2qÅ+

$

ÒY�\)u°LTÝÓ

$

�½

"%C#&

-

/

!

-

e

6

!

-

E

I

"%C#

½!

!-

/

�®îÝÓÅ+

$a'-

e

6

�®îyÖ/æ$´

ÝÓ

$a'-

E

I

�)u°LTÝÓ

$a&

>?>?>=

�ëüÛ

%#

IrPß

&

��;Ù/O(à�læ$´

$

Ir

Yh*q²kPß

(%))

$

IrPßY�\ÆZPß

$

�½

"%<#&

<

e

,

A

(<

,

) "%<#

½!

!<

e

,

�IrPß

$bc-'(<

,

)

�ÆZIrPß

$bc-&

!#

Ir®îß�

&

��;c�î(à�l$I/

$yÖ

$

Ir®îß�Yá\($yÖIrPß

$

�½

"%X#&

<

&

6

B

<

e

,

.

%

"%X#

½!

!<

&

6

�Ir®îß�

$bc-&

>?>?@=

ÿáèé÷üÛ

/\f ÎÏ

$

y[q²I

$

y¾OøówY�\

2Ý

$

��¼`úI�á®îÎ

$

�½

"%*#&

"

!

#

5

!

#

E

"%*#

½!

!#

5

��í®îÎ

$,

(

AI'#

E

�yÖ�á®îÎ

$

,

(

AI&

>?@=

èé¿êmn��øYìC

®î($CùÛÔDM1â�½

"%)#&

,.2 (= /-

8

0$/#

8

0$/<

8

0$/

&

E

0

)
0

"

%

9

>

?

"

%

%

9

E?

:

"

%

21

E

?:

"-

?$:1G

$

-

?$.2

#

!

E

?:

'

E

?:

.

%

9

0?

@

"

%

#

0

?@

"<

?$:1G

$

<

?$.2

#

!

0

?@

'

0

?@

'

0

?@

( )
3

59G9

-

&

,

"

(-

,

)

-

/

!

-

e

6

!

-

E

I

<

e

,

A

(<

,

)

<

&

6

B

<

e

,

.

%

"

!

#

5

!

#













E

"%)#

@=

ìC!"

®î($CùÛÔDM1âò\7-Î*Þzk

³Öo0·}~

$

-ÎÈh*pqoz.ço

&

7®î

B@



天然气与石油

NATURAL GAS AND OIL

2024

年
06

月

ÝÓq²I

$

®îÎ¨6�

!

M4óDî²

$

®îß�6

½

"%!#

M4

$

�I

$

¨¹M4/®î($Cù!W)u

°z®î5R�k*£ÕÎ

$

Â�íku�Õ�3%�

Õ�3)u°z®î5k�íeçô¹*.

&

��

$

Â

ÃR/q°

'T

3ãGDMàÖ

(!%)

kòãÊ¬

!

·®î

ÝÓ[��]øgkS�

$

èDM/8ø�Yk®î

Î

%

®îß�

$

ï£M4/)u°*£uj\T®î5

R�k*£ßÕ

$

&&ÈÆé:õDM/�8øÛ��

*£ÕÎI)u°z®î5k��($Õ�TLÌe

çô¹

$

�&f°Åk}~�K�MÛ�®î($Cù

k�DÛÔ

$

�Ê¬¨þz

'T

!-Î8Ô

$

LëDMì

Ó

$

RA

'T

DMwÓ

&

@?7=/-

íî

'T

sÈÆWt·&ABzÑl�MÆDR/kq

°�M4õ

(!!)

& 'T

ÈÆnÁM°Å

%

Q�([

%

d�(

[

%

-þ([�31

$

1¨·&�Ñl�MÆD!kÞ

êç�389ç�

$

Þë/ÅqK8ø

$

À³´�YÓ

á��ç8økDìíî

$

RAwqKÅøkpÎ

$

È

Æ°Åk}~�K�M

$

t3ïsqò}~k�Dã

&

Æ®44s

'T

k01([

(!()

$

½ÆD9Å

&

%#

AB44

&

�Åø!k8ø�çDìíî([

&

³´8øk�YÓÝºî²cA!kð'

$

�YÓêAk

8ø*¡ák¬?{�ñK

$

JÂ�4*àkÆ®@3

&

!#

d�44

&

ÿ8´�k�]ø67d�ð'k

2°ô½ÿ8de¿ãS�

$

¸{

!

8wk8ø

$

s¦Ñ

w8økHIôõ

$

¨¹�×RAòDÕ�

(!#)

&

(#

-þ44

&

67-þð'Á-8øóôË!k

2+S�Ý

$

¸{

%

8wk8ø

$

*§\RAÉ¿Ë%

Õ�

&

@?>=/-

¼Mcop<

��äá

'T

kË%- kRA½QÌwÓ

$

ÂÃ

Ù×ÖonÁM°ÅT�4¶�Ê¬

$'T

3ãGDM

àÖkòãÊ¬hø([319Å

&

%#

óô

&

³´®î($CùÛÔDM1âjv

$

®

îÎs®îÝÓkõ¶Ô

$

®îß�»®îÎ

%

®îÝ

ÓÉÊêá

$

©®îÎ

%

®îß�3®îÝÓh*�Y

.`

&

7®îÝÓî²I

$

½�Yk�D®îÎ

%

®î

ß�¨ÈÆM4òã

$

�Ik($Õ�3)u°3®î

5eçôL*.

$

�I¼`q8Õ��ëkeçôL

$

ÂÃ!�ôLÈÆé:õ�çòã

$

JÂ·æ$´ÛÔ

DM1âæM�ØÝ*®îÝÓ

%

8LM-Î

&

ÂÃÙ

Z�vÔóôô½

$

·®îÝÓ[��]øgkS�

&

!#

nÁM°Å

&

L²°Å01

C$

�RA

'T

kË

%- 

$

ÙZÖonÁM°ÅÊ¬

$

m8øúTeãù

`Ë%�È

&

(#'T

3ãGDMàÖ¿ã

&

èDM/8ø�Y®

îÎ

%

®îß�

$

M4/)u°*£uj\T®î5R

�*£ßÕ

'

ï£àZé:õDM/�8øÛ��*£Õ

ÎI)u°z®î5k���íÕ�TLÌeçô¹

$

�

M48ø�YÓñ²�ST

$

ÈÆãGDM

$

þz�

'T

!-Î8Ô

$

Lë�DMìÓ

$

RA�

'T

DMwÓ

&

##

�YÓM4

&

¹æ$´¾)u°�íuj\3

®î5�íh�%{'�zköÔ[�®î($Cù

ÛÔDM1âk�YÓ¶Ô

$

�YÓÝ�á­9®î(

$CùÐÖÕ���

$

æ$´ÛÔAB�O

&

C#

AB([

&

ÙZ�4¶�Ê¬

$

·.K!�YÓ

�ák8øâ�¶�8ø

$

}ZÛ3d�

%

-þ([

$

r

ï[�ÅqK8ø

$

½}8øÙZ£÷øõ

$

î��Å

qK8øD\gqK8ø

$

RA�4õkQÌwÓ

&

<#

d�([

&

ÙZúvd�44

$

pL²kd�ð

'`4¬î²kd�v´Tÿ8de

!

88øk¿ã�

]ø

$

JÂ¦Ñ/

!

8wk8ø

&

d�ð'ÈØ`

"@#

\

"@))

×Ý

(!C)

&

X#

-þ([

&

ÙZSÂ´-þ44

$

4¬î²XÑ

-þkS�v

$

¹-þð'�ç-þ([

&

ÎÏ�-þ

à|kã�o

$

¨Õ�8ø¦ÑêáÉÊ

$

-þð'È

Ø`

"@""" %

\

"@%

×Ý

(!<)

&

*#

!'¤¥ù~

&

ù~sçíî!'¤¥

$

,s

$

Ã�/à|

$

,ç

$

ÃÞP31

(#&

'T

3ãGDMàÖkòãÊ¬óD��

(&

<

@=/-

cGÖøY!"#$op<

Y.39(;Y/:68E-JG:L'F2FG.8T/3:J.GE,-2I

S.FJ-J8E.8-/>0G.,.Q-G.:2 g:/1G.:2

C@



油气储运与处理
第

42

卷第
3

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

A=

TY¼%

!"AÏe¿2æ$´yèMÎ´

%"

á

$

$I

%X"

}r

$

�æ$´k®î($Cù��Ýry®î($C

ù��Ýúy�ô®î($Cù

$

½!úy�ô®î(

$Cù!.8($��7Ëï

(

r$I

&

CùóD3�

Ã($Cùð°ÿ³

&

�æ$´

%"

tã®îÝÓ�

<%@" a$

®î5/rß��

%@* bc-$

¾úI®î\Î�

! %"( ,

(

AI$

Ir/O�æ$ÝÓ�

#%@( a$

À$Nv

�

!X@% a$

)u°_�'h�Î�

X #%!@( ,

(

AI$

®î

5%Õh�Î�

)!# Rd+E AI&

�æ$´kÛÔLæô

LmÙ/O�æ$ÝÓA\½0²ÝÓê7

$

xá�ú

O(�ÐÖÕ�

$

�0ÕÎ>�Óá

&

�*£R;

'T

3ãGDMàÖkòãÊ¬�®î

($CùÛÔDM1âk�Zo

$

¹!"AÏe¿2æ

$´

%"

tã�íÑ¦Ô´�é

$

mZ®²

'T

z3ãG

DMàÖk

'T

ãp�®î($CùÛÔDM1â�ç

òã

&

DMSTÛÔ

!

DMIy¨sUTeÝ�

%" a'

Ir/OÝÓM4�½

"!"#&

-"13$4#

"

13"%

.

4#

.

XX@%*<

%##@(C(

$

"@(#13"%

.

4#

.

!(@C!C

"!"#

4õQÌ�ó��

#&

<

A=

ð¾!&TU<

Y.39#;O:2KFJ3F28F8:,0-J.5:2 :L-/3:J.GE,5

W�

#

¨¹û/

$

3ãGDMàÖk

'T

z®²

'T

ãp`2

*%%C

�K��öÉ�D

$

¨�3ãGDMàÖ

k

'T

`ÚÛöÉ�D�YÓÝk³I

$

QÌwÓ¡v

$

Â®²

'T

QÌwÓêü

$

ÐÜÛ��öÉ�D�YÓ

Ý

&

��

$

ÂÃR/k

'T

3ãGDMÿàÖkòãÊ

¬TÖonÁM°Åz�4¶�Ê¬ÕR¹¡vQÌ

wÓÛ�öÉ�D�YÓÝ

$

R±�

'T

�1âòãk

�Zo

$

�®î($CùÛÔDM1âkòãh*q²

DE

&

®îÝÓ

%

®îÎ

%

®îß�DMTæ$´ÐÖÕ

�à|��

!$

DM&)u°z®î5eçô¹��

($

DM�&Õ��ó��

#&

?

>=

TY2'(ê)\*��TU?

D-H9!;O:,0-J.5:2 :L01,0 5G-G.:2 :0FJ-G.:2-/0-J-,FGFJ5HFL:JF

-2I -LGFJ:0G.,.Q-G.:2

�p

®îÝÓ

A

a

®îÎ

A

",

(

+I

V

%

#

®îß�

A

bc-

æ$´ÐÖÕ�

A

bh

DM�

<%@" ! %"(@" %@*" !() ()%@)!

DM&

C!@X % )X%@# %@<C !"X <%"@##

?

@=

TY'+µ,-èé.\*Nñ?

D-H9(;>0FJ-G.235G-G15:LEF-GFJ-2I 6-GFJ.2BF8G.:2 01,0 -LGFJ

:0G.,.Q-G.:2

56

)u° ®î5

%u !u (u %u !u

eçô¹ C C & & C

óÎ

A",

(

+I

V

%

#

)*C@X )*C@X " " % )X%@#

?

A=

TY2'/0TU?

D-H9# ; O:,0-J.5:2 :LF2FJ3N8:251,0G.:2 HFL:JF-2I -LGFJ

:0G.,.Q-G.:2

56

�'Î

A

",

(

+I

V

%

#

�%Î

A

"Rd+E+I

V

%

#

úO(�ÐÖ

Õ�

A"bh+G

V

%

#

DM�

< %%* % %*C@# C%@C*

DM&

C #!( ))C@" ##@CC

DM&

$

®îÝÓ�

C!@X a$

®îÎ�

% )X%@# ,

(

AI$

®îß��

%@<C bc-'

3DM�ÿó

$

DM&®îÝÓ

Lë

*@( a$

®îÎþz

%(%@< ,

(

AI$

®îß�Lë

"@%C bc-'

PO�´ÝÓW

#%@( a

ÅL�

(!@# a$

þz

�ÕÎýi

$

üú·�'ÅL

%%@(<!$

üú�%ÎÅL

%<@%!$

úO(�ÐÖÕ�ÅL

%(@<#!$

DM£|

]O

&

®îÝÓkLë

$

þ��c�î3� epkÝ

ý

$

þz�uÕ>�

&

®îÎkþz

$

Lë�®îß�

$

þz�%Õh�

&

®îÝÓkLë

%

®îÎkþz

$

m

PO�´ÝÓþÖ�öIòk³I�}»¦ÑÆAÝ

Ó¢ÿ

$

W�¨�

$

`q²- ¾

$

Lë®îÝÓ

%

þz

®îÎ*§\$Z�ÕL�

&

B=

ab

%#

R/

'T

3ãGDMàÖkòãÊ¬

$

·®îÝ

Ó[�S�

$

èDM8ø�Yk)u°z®î5eçô

L

$

ÀÈÆ°Åk}~�K�M

$

Û�®î($Cù�

DÛÔ

$

kÙZÖonÁM°Åz�4¶�Ê¬�

'T

H@



天然气与石油

NATURAL GAS AND OIL

2024

年
06

月

�çÁ�

$

R±½QÌwÓ

$

x��

'T

köÉòD

Õ�

&

!#

56�¹æ$´®î($CùÐÖÕ��ë�

6ì¶ÔkeçÛÔDM1â

$

ÙZ

'T

3ãGDMà

ÖkòãÊ¬�®î($óDeçÛÔ�çDM

$

DM

&®îÝÓLë

*@( a$

®îÎþz

%(%@< ,

(

AI$

®î

ß�Lë

"@%C bc-$

üú·�'ÅL

%%@(<!$

üú�%

ÎÅL

%<@%!$

(�úOÐÖÕ�ÅL

%(@<#!$

DM£

|]O

&

(#

4£!"og!$Z�ljAÝî+X�Ë

$

$

I¦Ox)Â¦$þz

$

Lë($Õ�{�µ&

&

�\

ÙZ®î($$Zº­

$

mZ

'T

3ãGDMàÖkò

ãÊ¬DM½eçÛÔ

$

��d�ÕþØ

%

Rpx£h

*q²DE

&

;

!"#$

!

(%)

²ÜÝ

9

�f�ÙÄÅSÞßà-¾^UV34

(=)9

á

â

!

t<��9:

"

'À

#$!"%*9

&STU'i1FP.29eF5F-J8E :2 F2FJ3N8:251,0G.:2 FK-/1-G.:2

-2I :0G.,.Q-G.:2 GF8E2:/:3N:L:./-2I 3-53-GEFJ.23-2I

GJ-250:JG-G.:2 5N5GF, (=)9n.23I-:! OE.2-j2.KFJ5.GN:L

cFGJ:/F1,"+-5GOE.2-#$ !"%*9

(!)

ãäå

$

ñ

;

æ

$

²&ç

$

B

9

èéêdëßM�f�ÙW

ìÌPíî¾^

(h)9

ï���9::`

"

ð�T:m

#$

!""*$!("<#!C)$<!9

Oj?&E.B.-2$ dTU' h.23$ &STU' i.-:N-23$ FG-/9

>0G.,.Q-G.:2 :LGEF:0FJ-G.:2 FLL.8.F28N:L:./$3-53-GEFJ.23

0.0F/.2F2FG6:JR H-5FI :2 3F2FG.8-/3:J.GE, (h)9h:1J2-/:L

i.o-2 gE.N:1 j2.KFJ5.GN"U-G1J-/g8.F28F+I.G.:2#$ !""*$ !(

"<#! C)$<!9

(()

ñòî

$

�

;

ó

9

�f�ÙÄÅv�ÌP+ô¾^+ß

(h)9

9Ã��:1:`

$!""C$!)"(#!#X$#)9

d+?W.M.2$ W?j f-239 >0G.,.Q-G.:2 ,FGE:I :L:./$3-5

3-GEFJ.23-2I GJ-250:JG.235N5GF,:0FJ-G.:2 (h)9h:1J2-/:L

=-P.23cFGJ:/F1,?25G.G1GF$ !""C$ !) "(#! #X$#)9

(#)

õÌö

9

èé]9¥��ÄÅ�gM÷ø!Æ¾^

(=)9

Lùâ

!

Ñú9:

$!"%C9

D>U'&E.M.:239>0G.,.Q-G.:2 :L6-GFJ81G0-J-,FGFJ5H-5FI

:2 GEF.2GF3J-G.:2 :L,F8E-2.QFI ,.2.23-2I :./3-GEFJ.23

5N5GF,(=)9n.2E1-23I-:! f-25E-2 j2.KFJ5.GN$ !"%C9

(C)

ñ»û

9

�f�ÙÄÅv�ÌP!Æfü¾^UV34

(=)9

9Ã

!

Àj��9:

$!"%X9

dTU'h.-2-29eF5F-J8E :2 L1QQN:0G.,.Q-G.:2 GF8E2:/:3N:L

0J:I18G.:2 -2I :0FJ-G.:2 0-J-,FGFJ5:L:./-2I 3-53-GEFJ.23

5N5GF,(=)9=-P.23! U:JGEF-5GcFGJ:/F1,j2.KFJ5.GN$ !"%X9

(<)

²bý

9

bþèéÿEÿ^:!M�ï÷øWì!Æ¾^

")ÄÅ

(=)9

jk

!

t<��9:

"

jk

#$!"%)9

&STU' f.L-29 T2 :./L.F/I 6-GFJ81G0.0F/.2F 2FG6:JR

0-J-,FGFJ :0G.,.Q-G.:2 8:2GJ:/ 5N5GF, H-5FI :2 IFF0

JF.2L:J8F,F2G/F-J2.23(=)9[F.B.23! OE.2-j2.KFJ5.GN:L

cFGJ:/F1,"[F.B.23#$ !"%)9

(X)

�|#

9

$%�f�ÙÄÅ�ù�Ù��UV34

(=)9

9Ã

!

Àj��9:

$!"!"9

&ST> S:23N-239eF5F-J8E :2 /:6 GF,0FJ-G1JF3-GEFJ.23

0J:8F55GF8E2:/:3N:L0:/N,FJL/::I.23:./-2I 3-53-GEFJ.23

5N5GF,(=)9=-P.23! U:JGEF-5GcFGJ:/F1,j2.KFJ5.GN$ !"!"9

(*)

&'(

$

&)*

$

+»,

9

èé-./0±1ßM 2R3

v¾^4ö34

(h)9

øëUVyð5^

$ !"%!$ (%

"(#!X<$X)9

dTU' YF23N1F$ dTU' Y-23Q:23$ Sj h.-N.9 >0G.,-/

0/-8F,F2G:LI.5GJ.H1GFI 3F2FJ-G.:2515.235FP1F2G.-/P1-IJ-G.8

0J:3J-,,.23(h)9O:,01G.23DF8E2:/:3N-2I T1G:,-G.:2$

!"%!$ (% "(#! X<$X)9

())

#

;

6

$

#'7

9

èé8×êdëßM\¢]9:±1

(h)9

3D;§UV

$!"!%$##"!##!C!$C*9

dj&EF2$ dj S:23/-29jTl J:1GF0/-22.23H-5FI :2

.,0J:KFI 3F2FG.8-/3:J.GE, ( h)9+/F8GJ:2.8bF-51JF,F2G

DF8E2:/:3N$ !"!%$ ## "!##! C!$C*9

(%")

å<=

$

J>Ì

$

½?ð

9

èé8×@DAëßMÚ½B

CG\¢øDE:F±1

(h)9

]ÚÚG9::`

$!"!($

##"##!%$X9

[T?i.-23oF2$ gjU'1-23QE.$ iji.-:LF239c-GE 0/-22.23

:L12,-22FI 51JL-8FKF55F/5.2 ,-J.2FF2K.J:2,F2GH-5FI :2

.,0J:KFI 0-JG.8/F56-J,-/3:J.GE,(h)9h:1J2-/:LgE-23E-.

b-J.G.,Fj2.KFJ5.GN$ !"!($ ## "##! %$X9

(%%)

ñHi

$

ñ&ÿ

$

IJK

$

B

9

èé@DAëßMúLMN

·��!Æ�O°¾^

(h)9

P1�,:`

$!"!!$!)

"%!#!#X$CC9

dTU'S-:B.F$ dTU' i.-:P.-23$ &Sj n.0.23$ FG-/9

b1/G.$:HBF8G.KF:0G.,.Q-G.:2 :L1/GJ-5:2.8J://.23FMGJ15.:2

0J:8F550-J-,FGFJ5H-5FI :2 0-JG.8/F56-J,-/3:J.GE,(h)9

h:1J2-/:Lc/-5G.8.GN+23.2FFJ.23$ !"!!$ !) "%!#! #X$CC9

(%!)

¿

;

ÿ

$

ñòî

$

>

;

Q

$

B

9

èé8×RSëßMT�U

ÌP!Æ¾^

(h)9

��fy��

$!"!($#%"<#!%#$!"9

&S>jn.-23$ d+?W.M.2$ W?=-$ FG-/9>0G.,.Q-G.:2 :L

:0FJ-G.:2 0-J-,FGFJ5L:J:./GJ-25LFJ5G-G.:2 H-5FI :2

.,0J:KFI 6E-/F:0G.,.Q-G.:2 -/3:J.GE,(h)9U-G1J-/'-5-2I

>./$ !"!($ #% "<#! %#$!"9

(%()

YVì

$

WXY

9

�f�Ùy�Z[�

(b)9

À\

!

t<�

�9:lmn

$!""<!%#)$%CX9

Y+U'gE18E1$ 'j>k1.8E-239>./-2I 3-53-GEFJ.23-2I

,.2F0J:8F55.23 ( b)9 =:23N.23! OE.2-j2.KFJ5.GN:L

cFGJ:/F1,cJF55$ !""<! %#)$%CX9

(%#)

]=^

$

&_`

$

#

;

a

9

°bl?ùEøë+ßyêë

I@



油气储运与处理
第

42

卷第
3

期
OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT

T¡

(h)9

�fï�D�,

$!"%C$(#"*#!(#$(<9

n?Y1M.-23$ dTU'gE:1P.2$ djh.29O-/81/-G.:2 ,FGE:I

-2I -00/.8-G.:2 -2-/N5.5:L6F//EF-I /.P1.I GF,0FJ-G1JF(h)9

>./$'-5Y.F/I g1JL-8F+23.2FFJ.23$ !"%C$ (# "*#! (#$(<9

(%C)

ñòî

$

�

;

ó

$

c�d

$

B

9

�°l�ùEn¾^e¥+

ß

(h)9

9Ã��:1:`

$!""#$!*"!#!C#$C<9

d+?W.M.2$ W?jf-23$ fTU'h.-2B12$ FG-/9>0G.,.Q-G.:2

L.GG.23,FGE:I :L:./6F//EF-I L/:6.23GF,0FJ-G1JFL:J,1/-

(h)9h:1J2-/:L=-P.23cFGJ:/F1, ?25G.G1GF$ !""#$ !*

"!#! C#$C<9

(%<)

fYA

9

eghßºij\kl�ýmÆnotMêë

(h)9

909::`

$!"%)$#"<#!%$#9

OT>[-23M.239DEF-00/.8-G.:2 :Ln1-5.$UF6G:2 bFGE:I .2

5:/K.23 GEF 128:25GJ-.2FI ,1/G.I.,F25.:2-/ L128G.:2

FMGJF,1,(h)9h:1J2-/:L=-/.j2.KFJ5.GN$ !"%)$ # "<#!

%$#9

(%X)

W

;

9

9

\kl¾^Mpéqr1¤stEß34

(=)9

½6

!

t<�¯9:

$!"!(9

'j>S-239eF5F-J8E :2 ENHJ.I 2:2/.2F-J8:2B13-GF3J-I.F2G

,FGE:I L:J128:25GJ-.2FI :0G.,.Q-G.:2 (=)9i1QE:1! OE.2-

j2.KFJ5.GN:Lb.2.23-2I DF8E2:/:3N$ !"!(9

(%*)

ñ

;

u

9

ijqr1+,èM

WFKF2HFJ3$b-JP1-JIG

+ß

(=)9

½6

!

t<�¯9:

$!"%*9

dTU' n.9 WFKF2HFJ3$b-JP1-JIG bFGE:I L:J 5:/K.23

2:2/.2F-JFP1-G.:2 5N5GF,5(=)9i1QE:1! OE.2-j2.KFJ5.GN

:Lb.2.23-2I DF8E2:/:3N$ !"%*9

(%))

%vw

9

�ï�xpÙWy.�ø�w1-Yù�Ùz

Føë+ß34

(=)9

9Ã

!

Àj��9:

$!"!"9

SjTU'&1:2-29eF5F-J8E :2 GEFJ,-/$ENIJ-1/.88E-J-8GFJ.5G.85

-2I 8:25G-2GGF,0FJ-G1JF3-GEFJ.23J-I.158-/81/-G.:2 ,FGE:I :L

,1/G.0E-5F,.MFI GJ-250:JG-G.:2 0.0F/.2F.2 :./L.F/I (=)9

=-P.23! U:JGEF-5GcFGJ:/F1,j2.KFJ5.GN$ !"!"9

(!")

{|Þ

$

�

;

ó

$

ñòî

$

B

9

}~��ïT�UÄÅv�

ÌP + ô ¾ ^

(h)9

9 Ã � � : 1 : `

$ !""*$ (!

"##!<<$<)9

[T> f12H:$ W?j f-23$ d+?W.M.2$ FG-/9>0FJ-G.:2

58EF,F:0G.,.Q-G.:2 :LGJ-25LFJ5G-G.:2 5N5GF,:Lc1G-:E1-:./

L.F/I (h)9h:1J2-/:L=-P.23cFGJ:/F1,?25G.G1GF$ !""*$ (!

"##! <<$<)9

(!%)

%}Ì

$

²#×

$

>Ú�

$

B

9

�O°ëßT�¾^��º

ÕÊ��3]tMêë

(h)9

3D;§y��:`

$!"!#$

(*"%#!%!#$%((9

SjTU' OE-:QE.$ &STU' dF2B.2$ W?S-.6F2$ FG-/9

T00/.8-G.:2 :L,1/G.$:HBF8G.KF-/3:J.GE,/-NFJFI :0G.,.Q-G.:2

5GJ-GF3N.2 56.G8EFI JF/18G-28F,:G:J( h)9h:1J2-/:L

+/F8GJ:2.8bF-51JF,F2G-2I ?25GJ1,F2G-G.:2$ !"!#$ (*

"%#! %!#$%((9

(!!)

�Á�

$

s��

$

+Ñ�

$

B

9

èé

cg>$'T

M�����

��+ß

(h)9

øë]T:

$!"!%$#*"

WX

!#!#C<$#<(9

fT>&F6F.$ W?Uh.-6F2$ Sjh12P.2$ FG-/9cg>$'TH-5FI

-00J:-8E G:,1/G.$FI3F/:-I H-/-28.23 ( h)9 O:,01GFJ

g8.F28F$ !"!%$ #* "g100/!#! #C<$#<(9

(!()

�

;

¾

$

J��

$

�Â�

$

B

9

èé

'T$cg>

pé¾^

[c

MD�������·�2§ßà

(h)9

¢£%�

$!"!($

#C"<#!%(X$%#!9

gjS1.$ gjUSFN1-2$ &ST>f1LF.$ FG-/9O:,0-8G.:2

P1-/.GNFK-/1-G.:2 :LH/-5G.23,-GFJ.-/:L8:28JFGFL-8FJ:8RL.//

I-,H-5FI :2 [c2F1J-/2FG6:JR 6E.8E :0G.,.QFI HN'T$

cg>(h)9fF//:6e.KFJ$ !"!($ #C "<#! %(X$%#!9

(!#)

=��

$

ñ

;

<

$

�

;

c

$

B

9

êdëßº�fR���f

�` t M ê ë

(h)9

� � T U 9 : : `

$ !""*$ !(

"##!*"$*#9

i?>U' O:238:23$ dTU' h.23$ g>U' cF23$ FG-/9

T00/.8-G.:2 :L3F2FG.8-/3:J.GE, .2 ,1/G.,:IF.2GF3J-GFI

6F-GEFJL:JF8-5G( h)9h:1J2-/:LD.-2B.2 j2.KFJ5.GN:L

g8.F28FmDF8E2:/:3N$ !""*$ !( "##! *"$*#9

(!C)

�

;

�

$

� ¡

$

�5¢

$

B

9

èé8×

'T

¾^

=[U

M¶

·�£¤¥¦

(hA>W)9(!"!#$"($"!)9

¡§9::`

"

�

:m

#9EGG05!AAR25982R.92FGAR8,5! A-JG.8/FA-H5GJ-8G! K

q

Q$%N>1<-0EUBYR(ThDg/C-5-.%6e!3#gP"QNEk2SET)BW<*Q&U

DY2gS?%YI(XGBYOFC[k+<E)&"IC$[C?Y$OIE2B"OjQD0in>l

fQR!3WRG=2D"+e=/WH+i(.1NbD$DKh&U5c(ib=%H#

q

m12.

0/-GL:J,

q

U&kcDm/-231-3F

q

OSg9

=>jd-23$ eTUn.61$ Wj>=FE1$ FG-/9DJ-25L:J,FJ

L-1/GI.-32:5.5H-5FI :2 .,0J:KFI 'T:0G.,.QFI =[U (hA

>W)9( !"!#$"($"! )9 h:1J2-/:Ld1E-2 j2.KFJ5.GN

"+23.2FFJ.23 +I.G.:2 #9 EGG05!AAR25982R.92FGAR8,5! A

-JG.8/FA-H5GJ-8G! K

q

Q$%N>1<-0EUBYR(ThDg/C-5-.%6e!3#gP

"QNEk2SET)BW<*Q&UDY2gS?%YI(XGBYOFC[k+<E)&"IC$[C?

Y$OIE2B"OjQD0in>lfQR!3WRG=2D"+e=/WH+i(.1NbD$DKh

&U5c(ib=%H#

q

m12.0/-GL:J,

q

U&kcDm/-231-3F

q

OSg9

(!<)

g

;

¨

$

�

;

¨

$

�

;

È

$

B

9

èé�©ª

'T$cg>

ëßM

Ö«¬­³;"÷}¾^/®

(h)9

3¯UV

$!"!($<(

"C#!<#*$<CC9

e+UbF23$ W?j'-23$ S+[.23$ FG-/9>0G.,-/IF0/:N,F2G

:LDDmOFP1.0,F2G.2 /-128E -2I :JH.G.2BF8G.:2 0E-5F

H-5FI :2 ,1/G.$5-,0/F 'T$cg> -/3:J.GE, ( h)9

DF/F8:,,12.8-G.:2 +23.2FFJ.23$ !"!($ <( "C#! <#*$<CC9

J@


