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Abstract

The hydrocarbons from the production well often carry liquid and solid impurities, such as con-
densate oil, free water or strata water, rock chips, etc. These mechanical impurities are very
harmful, which could cause corrosion of equipments or pipelines, and even prevent normal pro-
duction by blocking valves and pipelines; it may also pollute tower chemical solutions at oil and
gas treatment plants. Therefore, the fluid from the production well field first performs the me-
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chanical impurities removal at the process station, and then enters the oil or gas transmission
trunk line. In addition, before the oil and gas products are transported to various users, the prod-
uct needs to be treated again and then can become a qualified external transmission product.
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1. 5|8

T X YRR R e S R IR, TIX Ry E R, ECrE, ML, HEER 70 m~270
m; XERP L R R, FRIELH K. TX\RERK, TR, e URAE 40°CULL;
KRR, BRI ATIE-40CLL T . KNS FIEKE/NT 200 mm, & KRPETRESME. TIX 15 A8
MRS, 25 A BEE WA — AN BT SR TT R o IR BN IR E W E A, AT IR
JE TR FE R GEH o 2 BE(48.9°C) T P [ JBE A VRS B2 24 2300 mPa-s, i JZ IR FE T 1 & ARG FE 156
mPa-s, #Z 0.93 glem’, %A 4.5C, SESEEAC, BT M0 ER S B o B 3 2 A0 A irh e P A
I3 RN 10% 545, LR £ SR ARG A O 9003 75 0 45 v A R e R 2L ) e ) SRR AL

ARSC T B AR X H i S T AR IR, R E . BER SRR,
A LA AR AR e X B, St At gty FE DX e g SR vl A B A TR T A — e KR 3
2. HSLETZE
2.1. HSKHE

Table 1. Oilfield production index value
= 1. hEE e

TFRAER 20 4F
RESL S s, 45 t/d
P2 B R 9 t/d
RESL S s 60 m*/d
OB KPR 75°C
S REWIN 80%
FFHI 0.74
JE e 2 5 0.93 g/em’
RIRFB) IR E 1.026 x 10° Pa-s

a1 ARXYHRE DL, HEHIENC = AR B 282 AT 20 B[ 1] 2 B R R et T 7™ R VBGE 7 B AR 2
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2 3 Ao T B AT T Sy RN, T T FRIE K20 0.07~0.14 MPa. N T 57 IR E HE N TR BYR 772 A2 380,
Ine 1 BRI (R EA AT /NL) IR, W0 BT TR AR B /NFLgE N DR B, i bR e « TR B &
By BRI SRR S A, SRERE, WM, KB S K — L 10%; KA DTRE
B R EBHES, K BN T 350 ppme 7B H B R AR S I B 5 2R B AR I TS HE T 100% R4
AR 10 um BB o P AE R K B (8] K 297E 30~60 min, #%Hi] & JJ7E 0.4~0.6 MPa.

AR S i 2, Mo Btk BAUIREIKIIgeZ A, — RSB A /K IBRPIhRe, R AR =4
AR, H s ARy, 2 BIRAE K, [FIE I A HERD R HE
2.1.1. =S BHENEFEERZ

1) ®itS4

44 HYSYS B H =K 7 B I R 847 28 2 fos.

Table 2. Optimum operating parameters of three-phase separator
F 2. ZHESERREREITEH

b BATSH PN
1 B ©24,000 x 7200 mm
2 BAEE 0.4 MPa
3 Sy e ARt DR 45°C
4 Sy e DR 45°C
5 AbHE 2880 t/d
6 AT R 46,080 m*/d
7 Hh K <20%
8 H Y5 7K B i <0.5%
9 INFA IR

SNSRI — 3L =5, TERFE AL —RICE A AR B A, RRILE S, T LUk G R R
ANBMIE o B ae it k. DARTER G B A AS I, AT DU G Y R 12 A 2R 1 ok ) il A A 2
W

2) WK ZAE S B A IR L

P50 B BT TR 21T AR D x L = 2400 mm x 7200 mm BEraX = A0 B8, HoAg K
L, =75x0.75=54m . 5 E&a% TAEREATEL 2/3D~3/4D, T AbHF U 75 EL AR, AR o] B
—U, SESRIEAERICE 0.75D &be A ARSI AN L) [1]P225 K 4-3 5H: M hp=0.750, m=
0.8045.

BT IX AR FA

V=mmr’L, =3.142x0.8045x1.2° x5.4 =19.66 m’ (1)
ZAHST B AR BT BRI [A]— M 5~30 min [3], BB = AH S B9 2% A RE IS TE] D 10 min, HHRA &N
40x72::2880t/d::3§§9§1999::2000kg/nnn ®)

24 %60

JEIH B p =930 kg/m® , T 43 B 5% b RV 1A B g -

DOI: 10.12677/hjcet.2022.123021 153 L TRESHAR


https://doi.org/10.12677/hjcet.2022.123021

XTI, PR

2000x10

3
- = . 3
O 930x(1-0.4) 8423 m )
RNy B s 0 S LRI BE R RIS B AR, SN sh R, BT s RE g =15, WFTFEn &S
BIEECN:
_35.8423x15 A
T 1966 2748 @
W N=3 &, NIRRT 588 N 1) S2Bris B iR A .
_1966%3 10 ~16.46 min > 10 min (5)
35.8423
M — S RAER, JRIE HAh 2 5588 IR B IR N .
__1966x2 6731 min>5min 6)
1.5%35.8423

FHCH A2 S E 73 B 2t v 42 B I ) PR K
2) BAZ =My B ER AR AL BEBE J1[4]
R FRS RN T2% 640 = 4.608x10° m’/d , BT HEMAE — H B & T p, =930kg/m’
p, =0.66kg/m®, g, =1.026x107 Pa-s o HUUTFES B S AGR /N ELAR A 100 pm, 136 SR AEA
, & (p,-p,)ep, (10™) (930-0.66)x9.8x0.66

i - 601 )
5 (1.026x107)’

HI R, A1 A, HISR AR, MR TR I, & Va4
R, =0.1534°"" =14.75 ®)

5 H B4 (Allen) 23 2 TH SR 1T PRI -
0.153g" ™4 (p,  p, 0.153x9.8"™ (10) ™ (930 -0.66)

r 0.428 _0.286 0.4

My Py (1.026x10°) 0,662

)04714 0.714

=0423m/s  (9)

v

xRN S BV AT -

Lo
= 0.7 —<0 10
Yo T D (- hy) (10
W R R N
1-m)DLyv,, PT
QH:67858( )DL, _PI, (11)
¢ \-h,  PTZp
Heh, =075, WP m=0.8045, HEEhR L=15. 13
1-0.8045)x2.4x5.4x0.423% 0.7 :
0. :67858( ) y 0.539%273
1-0.75 0.101325x(273+45)x0.9871x1.5  (12)
=6.781x10° N-m’*/d

30, =3x6.781x10° =2.03x10° N-m’ /d > 4.068x10* N-m’/d (13)

FTLAIER 3 & ©24,000 mm x 7200 mm Fil 3 =404 55 28 58 4 fe i e A P Bk
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2.1.2. [RiMEMEER)ER
1) #&itsH
JE I 22 PR RE I B FE B AT S BN K 3 TR .

Table 3. Design parameters of crude oil buffer tank

3. FMETHERITSHE

P BITZH PN

1 B H % ©24,000 x 7200 mm

2 BAEES 0.15 MPa

3 o3 B itk IR R 45°C

4 Sy B A R 45°C

5 Ab PR 2880 t/d

6 AP 46,080 m*/d
2) &R

JFHIREE 1 = 2300 mPa s, =AH 2> B8 HOR K AR S AR K3 20%,  BLRHHZK IR A9 ) &
JEN:
1000

_ _ 3
p_@Jr S0 =467 kg/m (14)
930 ' 1020
JRAT G e P s B L SR VRS B R B 4 = 2300 mPa s, IS BIAEEE N
=239 5 43 mm?fs < 50 mm? /s (15)
p 9467

=R AHZZSRAK T 15 min, B 10 min, SIAESESIRE p=1.5, WZBUN A A K 6
BG,t,  1.5x2000x10

= =40.32 m’ 16
2, (1-9)  930x(1-0.2) " (10

Qtot =

FTLAi%k 1 & ®3000 x 14,600 mm Fb 370 B2 b, HAS B RO AR 45 m® nl i 2 4 77 Bk
2.2. JRBAMIE

B a K Ak (EEKEH

T ciasmes N >IN
PN 3 \ 3 3

P =1 - e I 119 B p—

Figure 1. Process dehydration flow of crude oil

E 1. Rk TZRE

JEC A B L BEAT B K BB R BRVR D SE MU B, 2 0y A4 i b SR O R . A7 R
F N R — RS K 50%~70%, Wi 40°C~50°C, ZikubitEEINME 60 C LA, KRB AT
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P K P B K T 2R o M =0 43 25 25 HOSR I S il LR B H i K, B /KA T 30%; IR & 7K
VRN B, SWKEMNE. B mAJE, \EEE 80°C~907C hit B H /KM K, &5k
BRI o Z IR ACRE FE B, SR BCH K SR RE B AR E M. U B K I LR
WK 1 AR,

2.2.1. IFRAPRYIESRY
G ) 1 E AR B KN T 20%, UK S KIRZ N 60°C, I A S s BTN -
_ G,C, (1, —t1)+ G,C,(1,-1)

ww

60 60
~2000x0.5x4187.162x(60-45) 12000 0.2x1000x 4200 (60 —45)

+
60 930x 60 (1-0.2)

0

(17)
=1669.8 kw

TRV S IR PR M FFA7 A 500 kw [RIZKEINE, 203 k HL 88%.
IEATR=F €

ne_Q _ 16698 _ o0, (18)
400xk 500 0.88

Wn=4%, ZKENRS IS HI500-Y/10.0-Q/Q-
2.2.2. [RimAEHERYIZEL
T F 63k B3 2N [ 5 T, A T 3T B0k P i R Y

- GN 40x72x10° x1.2x4
365pn 930%0.85

A, G i F S ks B R Bt BE F1(va), BOM FE A P2 R AT 1.2 1% p JEEAFIRE R B SR I

FEm®); o ARG B AR, HONTEESRI 0.85; N A FH S AL & KRB, HORTEE SR 4 K.

LAEEL 5000 m® (1 42 HE T HER & Hoh

=17487.7 m’ (19)

v 17487.7

v 5000

Bln=4, BFM6]FE 4-3-1, ¥ 44 5000 m® FIANHI L RBETARE, RF0F: W48 d=23,640 mm, [ERE
& 11,090 mm, TH AR 4% 28,296 mm, & E 13,682 mm.

2.2.3. EfR7KESAVIEEN

FL I 7K 2% 1) S 2 R P E b T I e KR BRI S5 7 ST P e R, (kKR A A, K
IR 4 R BRI, TR iR Tk AKMIE I P R RS 7 N ETA = kR4, ik
WO, RGBS . SE 2 s,

1) Wit&H

JEIM AL B 1152 m¥/d, X 0.93, /KACFLE N 1800 m/d, ML 20.3, ELHER LB K2RAIM
KR 60°C, MR M AKLEE S, SR, Ik, £EirsHE 4,

2) e KA 62

HFM[6]3 2-5-1 FEH D x L = 2600 mm x 5000 mm FIEL LK SS, HAFMAEME31.em/E, BIT=
RO BE A8 H VR B 7K <20%,  ELJ I 7E FUBG/K % P 045 B B[] — RO 40 J 8l

=355 (20)
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Figure 2. Structure diagram of electric dehydrator
B 2. Bk rERE

Table 4. Operation parameters of electric dehydrator

4. BEUKBREBITSHER

F5 BATSH KN
1 B FI ®3000 x 9000 mm
2 a7 0.3 MPa
3 JI 7K I 60°C
4 AR 2 2280 m’/d
5 H 5B K <0.5%
6 H E V5K & <0.5%

B L K A K R VAR AR
V=%=3l'j;60=47.4m3/(h-é) (1)

e, VO G BBUKER O H I SRR AR R, m'/(h &) VORI T HEAR, mYE;

T O3 5E A5 7K SR i A2 HU B 7K 48 A R 455 B I ]
20 Ll 7K A AR B 5 A I B AR A

2000 x 60
=" —161.29m’/h 22
¢ 930x(1-0.2) / @)
BT 35 L B K 2RI 4T 1 B 3L
0 16129
=== =345 23
"V T 474 - 23)
Bn=4%.
DOI: 10.12677/hjcet.2022.123021 157 =AW EESE YN


https://doi.org/10.12677/hjcet.2022.123021

XTI, PR

WU SEFR 5 5 A RR IR :

Vo =102 4032w (h-15) (24)
S BRI {2 B I (7]
t= 40.32x60 =76.56 min > 40 min (25)
31.6
(EREntat i
Y- GREn, Ba=35, BEARRRER:
161.29
i = =53.76 m*/(h-5) (26)

EJZU%V=420%X4T4=5688nfﬂh~§)>KMM
i e SR .

gr b, $L%F 4 & Dx L =2600 mmx 5000 mm ] HLi 7K 28 B 3 2 A2 P Bk
23. RETIRER

LREPNE, RZEEN B TREWNE 5 Ps.

=53.76 m*/(h-£3) , DIk HL B /K 38 9 b 2 i 73 £

Table 5. Main quantities of crude oil treatment

=5 RMLIBEFETIEER

Jr T H 45K Fikk LA Hoe T
1 WARK = A B A ©2400 x 7200 & 3
2 FA B K % ©2600 x 5000 & 4
3 IKE In# HJ500-Y/10.0-Q/Q & 4
4 ZZ i Bib 43 B 2 HE 93000 x 14,600 = 1
5 JER e i S 2T RE 5000 m? = 3
3. &ig

AR EERT P SR X AT B AR B TS, X RG RE ERER . SRR, EOE
WG HYSYS BAFHH S KET TES AR R &S, BRI B 8 N SE AT I R, & ke
TEBER RS TRER. 2RSS LB R R X, o H gl B XA SRl A B A i R A —
REAINEEES SRS
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