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Crude oil viscosity prediction method for Bohai Oilfield

ZHANG lJijiu,ZHANG Guibin, JIA Caixia
(China Oilfield Services Limited Well-Tech , Tianjin 300459 , China )

Abstract: One of the most important physical characteristics of crude oil is its viscosity. The majority of the current in—use

equations for predicting crude oil viscosity are obtained by foreign scholars who fitted experimental data from foreign crude oil samples.

It is discovered that the forecast results show significant deviation in the Bohai Oilfield’s actual application. The current crude oil

viscosity prediction equation is improved, and a more precise crude oil viscosity prediction method suitable for Bohai Oilfield is

obtained, based on the crude oil viscosity analysis data of 25 surface samples and 16 downhole samples in the Bohai Oilfield. This has

great significance for oilfields that are in the early stage of exploration and development and don’t have enough or any sampling of

formation fluids.
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Optimization of cold alternating hot stimulation modes and injection
parameters for heavy oil in Chen 371 Block
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Abstract: The steam injection effectiveness dropped and the water content rapidly increased after multiple rounds of steam huff
and puff for heavy oil in the Chen 371 block. Although the effect of the cold alternating hot huff and puff process is obvious, the
mechanism involves in it is unclear. Therefore, under comprehensive consideration of cycle oil production and economic benefits , the
production effect of cold alternating hot production of oil wells in different cycles is investigated using the reservoir numerical simulation
method. Under three different production well conditions—high—liquid and high water—cut, medium and low water—cut, and low
production and low liquid,the optimal timing of cold alternating hot production of oil wells is recognized , and the mode and key injection
parameters of cold alternating hot huff and puff production are optimized. After the application of 21 wells, the average daily oil
production of a single well is 4.9 t, and the periodic oil production is 677.8 t, which has achieved good results. The research results are
of great significance for improving the development effect of cold alternating hot huff and puff production in heavy oil reservoirs.

Key words : heavy oil reservoir; numerical simulation ; cold alternating hot production ; parameter optimization ; horizontal well
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Research on cementing technology of extended reach wells
in the East China Sea Basin

HE Binbin',ZHANG Junyi ',HUANG Pei*,HAN Jing',CAO Taiyun’,PAN Gaofeng’
(1. Technology Service Company of Sinopec Huabei Oilfield Service Corporation , Zhengzhou 450042 , China ;
2. Special Operations Branch of Sinopec Offshore Oil Engineering Co. ,Ltd. ,Shanghai 200137, China)

Abstract: The Xihu Sag in the East China Sea Basin is a typical reservoir with low porosity and low permeability, and it is
challenging to obtain the formation pressure coefficient, making it more difficult to calculate pressure stability and cementing pressure
stability accurately. The difficulties of effective cement replacement have also become more challenging as a result of the oil-based
drilling fluid operation. For the extended reach wells in the East China Sea, the cementing technology includes optimizing the design of
the slurry column structure, efficient flushing of the ahead fluid, anti-gas channeling cement slurry with polymer materials, and
calculation method of pressure stability and anti—channeling. Four wells in the East China Sea have used this cementing technology , and
the cementing quality is excellent, meeting the requirements of oil and gas wells for subsequent development.

Key words: extended-reach well; well cementing; pressure stabilizing and anti-gas channeling; gas channeling;East China Sea Basin
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15 mino 38 3 TR0 E R G B2 HE R B E T
W B IR U A S e AR R R O
ﬁu‘F[MflS]:

w D,
#Asosﬁj‘,

w(D,*-D,?) 8! |:(3n+%n):| " KRec
4 Kp(D,-D,)"

o)

Q=

(5)



- 116 -

RS

20224F9 H

w D,
é[A‘>O.3EiT,

1] (2n+1)
Q :W(DI‘Z—DUZ) 12 |: %n)} KRec
' 4 Kp(Dh_Dc)"
(6)

KA. D, NEEIME , m; D, NIFIRFEH I,
m; QR ZE G FHHER , m¥s; p AR  kg/m®; n
FTPETE R KN FAL WL, Re MG FE W TH
¥, B Re =4 150~1 150n.

R B WOR AR, U HE R RN TN E
P R 25 T 1% I S 25 o, S IR A R I B

2985 m, e K41 582, A 09244.5 mm 45 [# -,
[ s 22 5 i R R R a6 s o %I
S A A S A BT | = R R O B VR R
FaBi IR i, PR T I = R I s [
Frae i B, )2 B I i 6 FT o .

*5 FiBAFEFXEHIE
SERIFR 5020.00 m
SERLTETR 3878.12m
FHIR RS 311.2 mm
EERA 244.5 mm

SERVEI R 1.46 g/em?

B S SRR T 5 A R LB T R A 1.28 g/em?
4 fﬂ%@ﬁﬁ&i% PN Y] 71.78%
I U R A B 100.00 m
P 2R i 52 OR LA T [ it T 231 4 Rk, | T $02.00m
B2 SOK B 2 I Bk [ R A, [ A R /N T [ o1 vipe
10% , A BB T = Re B . LA A JE g ], iz fi
JiT @311 mm Sk B 5 020 m 566 L 56 KA R JER T 484 glem
*6 FiFEAFEHERITEHE
R R S T IN B A AR 2
AHA/m it R T T /m KL= U WA FEXS B/ (g-om™) FHRAEE J1/MPa W B/ (g-em?)
0.00 0.00 Fr 1.46 0.00 1.460
2 105.00 1784.61 T T 1.90 24.54 1.402
2 605.00 2 163.94 SHEIERAT 1.60 31.61 1.489
4 414.00 3540.08 T R Tt 1.90 53.21 1.532
4514.00 3604.12 LRI T 150 Pa it i e s 54.40 1.539
4 614.00 3662.12 AR T #2150 Pa it 5k & 54.96 1.530
5020.00 3878.12 JHIR %150 Pa Ttk & 57.05 1.499
T SRR G R B AT X
AHA/m it 17 VR /m KL= LN WARARRX B B/ (g-cm?) FIRH: R /M Pa M/ (gem?)
0.00 0.00 Hr 1.46 0.00 1.460
2 105.00 1784.61 Rl 1.90 24.54 1.402
2 605.00 2 163.94 SHEIE AU 1.60 31.61 1.489
4 414.00 3540.08 o R T % 150 Padl 57k & 53.21 1.532
4514.00 3604.12 TR T 150 Pa Ttk & 53.83 1.522
4 614.00 3662.12 AR T 150 Pa 3k 54.39 1.514
5020.00 3878.12 JHR #4150 Pa it 5 d 56.47 1.484




551545 34

AR, 55 . AR RO R L T2 HR BT

< 117 -

¢

{
2
(@l
1]
7
1
)
]
Y

TV

=
AR S

L

]
RN

| A TN

]
7
Vi
A
T
|
)]
1
1\
J
[
I
;
\
i

He6 RiBEANFXMEREFRE

5 ZEip
(1) F D 0 0 3 3 0 0 2 B2 R I 4
(8, 3 I R 4 R 2 TS 1 3R

WA IR AE, e T B RRR R AR
VTR SR A AR T AR ARAL B 2
Ry E n)

(2) FF 2 1 s o 25 T 15 v 2080 o AR 4L S ) T
BIRAS, A RhvE GEN R R ROR ST
XTI B AR R T e SRR o 3 G A I I A
PERE THBCK I B R HE =, 52 1T R %
I 00 PR 0 v 28 0, A RO B T B

(3)IF LR A VIR B K I B R & T
30 mL, e S5 528 Y2 N [A] 7E 30 min AP, B Ak aok 38 s
[E AT 10 min 24 h BT R 3REEAET 17 MPa, 1A &
PEREIE R, 280 R IR R B AUB RIOCR R A, 1
SR IR RA R I8 [T 77 5K o
S E 3k
(1] &, 20, B0, 55 AR B < R oR B 5% 5 0 H
[J] A Tl B A WB, 2021,37(3) : 55-59.

TV RIS G e AR IR B S
KHEHAR [T ] ATMA R 1.20,2020,42(5) : 578-582.
B ZEW BRI S SRR RS R AR A
SE AT Bk T2, 2014,37(6) : 17-20.
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[15]

WRLTHE 2=, T84T, 45 S EN - A i i R
WF ¢ 3 R (], R 240 A A6 T3 e, 2016, 17 (2) -
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SR AN WAL, 25 S R 22 i I X BTG T
PRSI TZBART]. B 423K, 2018, 11(4)
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4R, B8, 5 K, 45 ZG 112 SRR 3 1 o o B
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EEBRENERFEREIENZ /R TAMBOCOCHA X 1R
& F h 8y 5z A

B ETERL AR W
CL AP LA DRAGR TR BRAA B Bk TREHORBITTEBE , BV PG22 71001852 27 il LR IT & [R5 TRESE 8 %8, B VY V442 710018;
3. A DB R AR AT B R PRIE 24 7], BV PU% 7100185 4. r A7 11 DA T TARAT BN RIS RABHEAR , BRPE P 42,710018)

#E : TAMBOCOCHA R34z TR /h % RAF AT ARIE 45 2R 2B X, B EE G, FE D EREIZRG, 1718
mm EFHE A ELAEBKE E, KB E AN ERAR R TR ZCGEIR RS, R B =R @I 458 EAK, B3R &
ELVEDERZR TR b b SRR A R A, A, BT RSB ET Bk & KR S8k ik Bk e
PR B R, BRI SRR P RS R P B BRAS RN, BRI R M RN 3R AT B R R B EANAKR S TR
BRE R RN B R A FREBREFRRFRERAXGE  RETROREREFRHERE, TAEREASALSE
BROPE AT B RAR R AT IRAF AT T b, AR R SR R T X 3 96%

KERIA - B 3R IR IR R AT Bk BR MR IR b SR AL R

FESEES TE256  XEAARER:A

Application of compound acid pre-liquid system in cementing
of TAMBOCOCHA Block in Ecuador

TANG Kai'?,PAN Yugiang’,ZHAO Peng’

(1. Research Institute of Drilling and Production Engineering Technology ,CNPC Chuanging Drilling Engineering Company Limited ,Xi an 710018,
China;2. National Engineering Laboratory of Low Permeability Oil and Gas Field Exploration and Development ,Xi'an 710018, China ;3. Changqing
Well Cementing Division of Chuanging Drilling Engineering Company Limited ,Xi 'an 710018, China ;4. Changqing Headquarters of Chuanging Drilling
Engineering Company Limited ,Xi "an 710018, China)

Abstract: The TAMBOCOCHA Block is located in eastern Ecuador’s tropical rainforest region. Because of the reservoir
sandstone’s high permeability and porosity, thick mud cakes are simple to build up on the wellbore. The same layer of oil and water as
well as several oil layers are sealed with the 177.8 mm casing string. The mud cake on the well wall can not be removed by using the
standard pre—fluid system, and the cementing quality and strength at the cement—stone contact are both substandard. As a result,
interlayer channeling is simple to produce, which has an impact on oil well productivity efficiency and shortens their service life. In
order to achieve this, a compound acid pre—fluid system is developed that consists of isolating fluid, flushing fluid, and acid flushing
fluid. The calcium carbonate in the mud cake on the well wall reacts with the hydrochloric acid in the acidic flushing fluid , destroying
the mud cake's skeleton structure and loosening it. The mud cake cleaning efficiency is significantly increased by the alternate injection
of three pre—fluids. The spacer fluid and pilot slurry properly separate the cement slurry from the acid—flushing fluid, which enhances
the quality of interface cementation and sealing. According to experiment results, the composite acid pre-liquid system can clean the
mud cake with an efficiency of 96%.

Key words: cementing quality; cementation strength; mud cake; composite pre-liquid system; acidic flushing fluid; cleaning

efficiency

TAMBOCOCHA X A F B R Z /R R, % X JZ R E R o [R5 ZE I R U A B LB, BRAIR T
Yl )25 8 Fm  FLBLE R 2 0 7R 0E BRY
7 4] Lz ANuh N A==l
27'%Tm =45 fjé‘l {EEH?#{HUJ(IE‘JE\, ki e B 8 :2020-09-17; B F #:2022-05-23.
5] EY&1$§KHEF§Q{%§%jTE§{FK€ﬁ , W% B8 e UEBE S SRR YL (1986— ), TAMT , 28 M F BT ¥ kiR
TKUR I 5 - BE B 2 o, 52 V) B TR &% 5 A5 A0 WK RS FTHOFFTEIF R THE. E-mail: 522219417@qq.com.
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filfJ2 938 2 5 BN 7 ah aR HER T, = 80 1O
AR, AF T2 O 2 BT R A A R
FITEE YRR 2R ] LA e ] i e Al 4 TR Ak R
A% I BE & DF 5 53k DR ME 25 1) L, A7 2848 g S T JRe 45
[ FNER 2 K e A7 B B S BT BRI X T
FEIR) i, WF K 1 5265 TR P i 8 A R A T T2
T A 2 A SRS L A R, B A 2R A AT
AR RULY €

1 FNEK

1.1 #rEFES

G G = P im 7K U (7 8 Dyckerhoff 23 7] ) |
CXY (1P ) . G404SP (F@ 235 ) . BXF-200L (2
/K F) . BXR-200L ( £& ¢ 7 ) . BCT-800L ( A 3L ) .
EXC-13(EMKHA) .CA-3 (B & ) .SMSS-44L (LK
Z K INCOPET 23 w) B 2§ F R 1 1% 1 71 L G603 (3
HF) D0 F]) . G432(FaEH) A KA K (B
JRZ K INCOPET A F]) (AL 8 (JL/RZ /K INCOPET
o] ) BT oA 15% #he (JL K2 K INCOPET 24
F)) D IR MK BE 50.8 mm, 42 25.4 mm, JEJK
% /K JOHANNA [X Bt M1 )2 & 0 , B 15 % 680x
10~ wm?) K EE(TAMBOCOCHA i FHER 377K £E) .

1200 A1 & e #4 A6 A% (35 E CHANDLER A #]) |
8240 AU 14 I 3% He B 4k A% (3 [’ CHANDLER A ] ) |
5265 AU i g 5E 9 B 3 A A ( 3€ Bl CHANDLER 2~
F] ) 3260 HUE 3 45 4% (3 [E CHANDLER 28 A ) |
ZNN-D6 Rl 75 ¥ i i 76 it (5 B fH 2835 ) .OWC-
9710 1= ek 1 Fe 2% 7K AR ok BH AT 25 A0 R R 2 oy R
FEHT) \WHY-300/10 % 73 56 ML (L 4 e )
RAER I A R 28w ) e 45 5ik 3 ) 3k 3% B B 2L
(A
1.2 ZWHZE

i 1 GB/19139-2012€ 3 /K e il 36 77 vk ) il 4%
IKUEHE , $2 AR E I 2 K e 2% B Rk i B g
JE FR IR ARS8 KK YRS AN A S
1.2.1 REFRZEEE G

BB AR A K T 5 s BUEARIR B FRE m,, L
P I, #2 BE 1R PR ME GB/T 16783.1-2012“%
TR B 1843 K S B W7 7E 50 °C .3.5
MPa 2514 F #5417 30 min B8R 5080 . SR J5 BOH B
FIE B B0 K P DEZE K IR S s R IEAUR B FR
Homyo /N MR UEDF [ R 7E e % 3 R T AME
BE AR P2 ARV WP e, A AR AR ZE R R 4

PRI WAL RN , >R FH e 5% 26 1T 7R 5% 34 200 1/min
CHEY TR AE IR 25 (IR 3R 0.43 m/s) & 50 Co%
PR W BE 10 min, X 0P 5 Je DFRREL my . PR VRE BE
B i E AN
1 = (m, = my)/(m, -
122 Mg
$150.8 mm, AR 25.4 mm B A IR ARG
Wb R TR e R SR A L TE 65 °C .21 MPa kA
TFRI 8 h, FECE T 7S e 5 B BT IR AR [
IR 7S S % B BE T H N, ZE AR N T AT LU
EREIE O SR T AMAE [F]LC, LA 300 r/min F%
ST RUISY N U LN SR = RIIN ) AN, (T 450 1k 8 = N L1
JABIAK IR, TE 65 °C .21 MPa 54 F 3797 24 h; 1
JE 750 AL 3 g TR B 2L TV O I 0 T
KV R 2 i B . gl SR = 2P AT IR B
Pl a5 E AR
F
= i (2)

KPP IREE MRS, MPa; D 7 0 I EH AR,
mm ; H A0 0 B mm; OB Y] R /NS T
A T2 N
1.3 BIEREKREREF

MR T« T K +4%CXY+4%KCl, %5 i 1.04
g/em’,

1% 4 8 VR BC T 2 W UK +4%SMSS—44L+ (5%~
10% ) £ 12 +4%KCl, % £ 1.05 g/em’,

B 5 W BC T - 1 K +2.5%GA04SP+A41 JK AT K | %
B 1.30 g/em®,

Je 5 KRBT - G K B +4%BXF-2001+
0.3%BXR-200L+0.15%G432+0.1%G603, % & 1.65
g/em’

KVe KB 2 G K K e +4%BXF-200L+
0.1%BXR-200L+4%BTC-800L+2.5%EXC~13+2%
CA-3+0.2%D50+0.1%G603 , % & 1.91 g/em’,

2 AR HTHE

2.1 WigkikiEsE

YRR CXY A 75 R TR PR 70 A TR R e
FUNTF AP RE, BA BB &R, R
JEURE T T e V% | [R) B 68 408 T R - B vl A el 5
STH R e el A O W BN PR 4R v TR AL
I RG2S A Ve DUE 2 TR v A
KCI PR HE I BE g Fe0E M, By 18 BE YIS, ORIk it T

m,) X 100% (1)
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o
2.2 EMMERIERE

FH T8 P T P 8 VR AR 0 o R A8 52 3
1 AU D v gk I X EL SO, AT A e R S T
WSS RIS, VR UETE 5 TRk bk o Dt vh vk
9 4.66 g, W EVEAIDE 1.81 g, 5T K 2.85 g
TERRME W PEM T, LA 200 t/min %358 W6 10 min 5
FREE R 2.49 g, W UL AT VR VR i 220 2.17 g, Y0t
THEREEH 76%
- ST Y

B 1 R 2T B 5Tt

Tl IR [ ORE X A 2 G E
TAMBOCOCHA X 3 5¢ H-4l H- W I = A L R A kA
By, H B RIS o R I R VR 2R
Rk 2B Rl R A ORI M PRV rh R R T S R
5 J2 R R A B, B R R R e R AR TR B A
T B 45 2 - AN AR K U R AR R Rz o A
77— s — L T e 4 o
2.3 [REBE&kERE

B 25 77 GA404SP b i I Y R AW, TR E T e
B R AR AR B AN, R4 R TR S5 T R B AR
SETE . 1300 B A KA A AR A i e 590 e 5 B 25 VA
B B WA PERE UL 26 1. TE TR 50 C AR X b 5
VBT R VR RN S R AT A M S, ST 25 R
2,

®1 REGEAMELE

R/ TR/
(grem?)  (grem?)

FFERE MR, s Rk
(mPa-s) (mPa-s) Pa mL

1.40 0.01 100 63 37.5 62

*2 EEBREREBERMERDERE

Pk b/ I/ s/ AR
5 mmmAEEW e (ewn om0 0%0 @0 010 ac e
1 100/0/0 1.05 5 3 2 1 1 1
2 0/100/0 1.4 0.02 118 91 75 52 8 5
3 0/0/100 1.98 0 306 243 161 115 65 9 6
4 5/0/95 1.94 0.01 387 214 143 92 61 8 5
5 25/0/75 1.76 0.04 =500 147 91 61 45 5 5
6 50/0/50 1.53 0.1 114 79 53 32 5 3
7 0/5/95 1.95 315 254 167 120 70 10 6
8 0/25/75 1.83 232 157 110 65 9 5
9 0/50/50 1.70 225 143 108 64 8 5
10 0/75/25 1.54 174 130 101 60 9 6
11 0/95/5 1.43 126 95 77 55 9 5
12 5/25/70 1.79 0.01 366 201 142 103 61 8 4
13 10/30/60 1.72 0.01 452 178 127 89 55 7 4

IKVEIE 4B AR WP AL IR 6] 1 o, £
SEPEAS 2 TR AR PRI K U A R BEVE ] L R it
it FH B B V0K 5 7K Y8 I AT AT 0B s sk S K e
WS YR [ T B B RS RR M b A
IRV A B B AH 28 L R 7K U8 3 T Bl 52 v 45
/I, BERE PR UE [ e 122 4

2.4 SESkiRiEMEEE

e G KT IEARMERE W3 3, S KR K HA
R AR AN sl M, AT FE (IR 25 3R T 3R 21 25
TR B WERCRIY . Se KK AR i — 2
B 8 T 2 e R R K I 3R, 38 T A T K U S R
P A A i . S KRN T B B
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ar LRSI I IR . 7E 50 CAAE T X e AN
BB R OK TR 5 g S5 50, SEIR A R LK 4. k4
AR BB S8 K eI IR AS P RERZ W AN K, B AL
FF [ A 384 00T, A6 A 3t DX T oK o

®3 KIKERIERE

R/ WL, WIMGEPRE, Al gk wmbE BRE
(grem?)  (g-em?) Bc h mL 550 RE

1.62 0.2 10 8 80 0.82 0.13

®4 ESKERRESREEXE

TR L] I/ (grem™) BT ] /min D600 ®300 ®200 ®100 6 ®3
1:1:1 1.37 74 55 43 36 12 8
1:2:1 1.38 89 67 56 23 11 6
1:4:5 1.48 >600 99 75 61 52 15 10

T IR MR B PR B e S
2.5 EHHIEREKRREGIEETEN

W37 % B R 1.1 glem® 19 52 HF & W, A8
50 °C .3.5 MPa 2514 F #5475 30 min 38 2R 520 . J€DF

I 5 7 R B B AME b IEAE IR DR S — )2 R
WMo 7E%4 3 200 r/min i E 50 CE4F #A [R] gk
7 AL e , AN Rl wh e BRI TR AR WL 5 .

K5 MEARRBRYE

A A B ] /min

o YRR

Phykv  BRTEMPUER  PRESR bPUER O BRYEMPUEWR O FRAIWR PUEWR BRYEMURER FRATH 1%
1 10 10 10 86
2 2 2 2 2 2 2 2 2 2 85
3 3 3 3 4 4 3 3 3 4 95
4 10 0 10 45
5 4 0 4 3 0 3 3 0 3 52
6 4 4 4 4 4 4 4 4 4 9%

i 2 5 AR R P e T AR R
PR, 3 Tl B G 0 A8 A DL A A I
TEANOL FIRPHEPRESCR T R . Jr 53T 5 6 bf
VERCRARIT , 3 PR B WCE i BE I ) 10 min B8 F
T VARSI 4 il o 1] 2 — 25 3 s BERCR s
AP R TN S 3 BRI LI, 3 BT E
TE IR T 2 W5 BRI EBEYRDF , o e WM BB T
PR U RO TE BRI BE IR . IR nhsk i ok 98
T P B R 515 AOURE S R D A HIC, Rl 3 TR P B R A AR
AR AN PR DFBEAT AT, 00T R G X B
R B B B AR TR 4 2 s R 908 DF o i 0
AW rh kA2 [a] ik B B R n] AR TR D R
S TR B FN R UKL, DR B [ e T 22 4
26 FEKLEREENK

o B I 7K g R RO SR
J& B O EA T e, X L P R fE (WL 2) , AT LR
M B T A AR S TR I R A AR RS
A RO bR DR R AP DE . S5 T rhik

Ja O DL R OR SR BURA B9 28 A D AT ST
JEe 2 P, SEHR 4 R WL AR 6.

a. PRYERHT

b. I IVERCIVE . S A TR B
A3 AskarE s sk
*6 FRERGEERENXER

z I e
1 ZEAOX A 1.97
2 VK7 min 0.04
3 WA YE 7 min 0.32
4 PRI T min/BRME MR TR 7 min/f B 7 min 1.36
5 PRV 3 min/fRPE TSRV 3 min/fF ES 3 min/ L6l

PRI 4 min/BRYE 0P 4 min/bF BS54 min
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a5 2R 2 T /K R B — e e OIS 120 o
e g A R R AR AR R YRR
R 2 ok i I 4 5 B A 23 1 o I 4G 58 Y
16% . 525 FRIE R B IRAR 28 w5 O MUK 840 i
YA TR: N S AN R Y e 1) (AT
JEH R, ISR — P PR R 1 5 48

3 B H]

3.1 EHEAREE

P e [ P 1 e 32 2 DL R LA DR
FH e 47 [ T 2 v O W T8 2 3 AR 0
RN S QR FH e+ R P i R R+ B B MR T B2
B VAR AR 412 1 TR R RN — BL T R DR A VR AICR,
Shy Bk vE 7K U S T G 4% i R O )3 R D)
Pt v A v B R A A TR IR A O O T RO S
YA R 2 4ok R B 0B RS B T R B R
BA o100 s @R FHZK B 3 5 3R 0/ iy i A T
WX KSR A5 e, 77 )2 1 g FH AR T B 7K Bk
e I 1A R BRI 7 B0 [ I o 6 ) 5 0, 32 1 7 2
WS Bk

%7 TMBAXXF#177.8mmEERBEFHEIIZRTE

z e Fﬁm:?/ (:lcfri‘é) (nfiii")
1 LI 1 0.5
2 AER% PR 3 1.04 0.7
3 TRIL IR 3 1.4 0.9
4 B Y R 1 1.04 0.7
5 ZEIRERVEhUER 3 1.05 0.7
6 TR PR 1 1.04 0.7
7 AR IR ES IR 2 1.4 0.9
8 BB LY Rl 1 1.04 0.7
9 HEEMMEMER 6 1.05 0.7
10 EnS-SULY Rl 1 1.04 0.7
11 TR IR B 4 1.4 0.9
12 FERSESIKIES 4 1.62 0.9
13 a4 2.5 2.04 0.7
14 TR 5 2.04 0.7
15 R IR

16 K 1 1 0.9
17 BHIFR 20 1.1 0.8
18 BEIF 1 1.1 0.3
19 il

20 Ji Mk

21 B AR

22 3 100 1.1 1.6

3.2 MA%E

i M 52 4 1B AR R AE L K £ /K TAMBOC-
OCHA X B 177.8 mm 245 [ H-H B0 19 1 B
— I T KR I AR i 20 B AR AR B
W] o 22 A0, JHC b - R AR 3 [ o R AL o e % I
AR R, Bl T AR, AR A E A
R 1 i O VR TR 5 R 8 YR P A A N
M P o G VR i R AR R B R o S VR RN T
FeoK e 3 0 Aa 50 5, 3 ol A YA AN ol A 1A
BWFERT).

R AR AR T RS R M S T K UK A TR IR
IR, IR K JEK R 7 m, % e 170 ¢f
em?, A2 VR AK R B | 2 I I S M e B 3R AT A AL
e 8 R P v R R RIK TR 3K . [ IR T 455 18 h
U [ o, A AR B T O T A, A TG 4
[SY/TaN
4 g

(1) FRAE wh v v R 2 mT 5 8 1 v ik 79 465 Iz )it
R DERAT, A T4 S e DB TRRCE

(2) Z2 iy B T S8 R v A P R4 AT A 384 v
THUR R AR DF PR R, Ry 2 e 1 1 JoT it F 1
Jie 45 ot B L A

(3) 26T 7K e 5 1T 25 9 T A 880 I 3 7 1 i e
WK VS, it G TR 1k o PR TS YLK V3K, By 1k 5%
M 7K e B FA ] AR ] e
S 3k

XL ] B 5 58 I, 2019,36(4) :495-499.

[2] ATBFHFT, RS RCE P SERTERERY ZE ST [T . Bl
i 556, 2012,29(6) :66-67, 70.

(3] ZEjkchi, SAEHE, RFF . BB RS FT[T]. P53
PRE" T 2,2005,17(Z1) : 128-129.

(4] MFbk, %, A0 45 TSR X [ — 5 T e 2 ik
BE 52 ma L) ], 8O0 W5 58 F W, 2009, 26 (1) : 42—
43, 46.

(5] m&H. whis e, BRI, 55 . 00 B IR R 40 e 17 I [
PR R ] KRR T, 2008,28(7) : 55-57.

(6] MHRAS, 22505 K T, 45 07 e L. e B 2 8 2 3
[J]. KRR T, 2007,27(9) : 51-53.

(7] XUEEE, XU/NHL, FEEL . JE TR Z /K Parahuacu i G &
BN BRAT R AR [T]. B 22, 2021, 14(2)
94-99.
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Application of dispensing polymer in produced water treated by integrated unit

CHEN lJingjun, XU Fugang, LIU Xiangjun
(Hekou Oil Production Plant of Shengli Oilfield Company ,SINOPEC , Dongying 257200, China )

Abstract: Studies on integrated device treatment technology in viscosity—reducing compound flooding are being conducted in
Chen 25 Block to address the issue of low viscosity of polymer solutions prepared by produced water. Aeration, contact oxidation,
adsorption and filtration, and electrode polarization are all integrated within the device. Aeration can increase the viscosity of the
polymer solution made by sewage by removing some reductive elements from water, such as divalent iron, sulfide, and COD. The filter
material does both filtration and catalysis simultaneously. Filtration can remove the precipitation of elemental sulfur and iron ion
compounds, and catalysis increases the removal effectiveness of reducing chemicals like ferrous ions. The electrode polarization has the
functions of deoxidizing and sterilizing. Through field tests of this technology, it has been demonstrated that the water quality after
treatment satisfies the criteria for polymer dispensing in sewage. The effect of the viscosity—increasing polymer injection solution , which
has an average wellhead viscosity of above 33 mPa-s, is obvious.

Key words: oil displacement; water quality ; water treatment ; polymer viscosity ; reducing substance ; aeration
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