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LT R P

FIEE . 4R 5 F Wt 125 R 3B b 2k & | 4 319% K He i iR 5o (b B 382 40.9°C 3 F -3 R i 252 652.7 mPa-s)
AT R MBS RERBE SR MR H AR L. SIREREN, Z KT & L 45.6%F 54.4%
FAAEF 5 R A AR KT 90%Fa 87K T 90% 4 R 3K, Yhéy L 3F 18] B 3 W 424 £ K 3R ) 4 b fe 35 60%
L2935, R THFRASMIEGIEHT S, HFMPFESERIAF @K T 5 36.8%, M A ZH 5T R A WIR LKL
PR3 RBE5.9%, A R 0.16x10't, B H AT EREM CGF-1 RARSF a2 K HAE T
YpE A iEA . B RAAH IR FIRIE H 2500 mg/L ENE H 0.6 PV B, 34 i % 8 KR IE G RO 3808 7T 3% 21.1%,

FEBE125 BRI 22 @ iEAN SR AT 20 R0, BUT T BAFa930 b R AR, KISHK4S17
SRR AR s RIATIN AT B A T A IR s HE R 2 5 iy ekl P

& 42 S TE357.46 CERERIRAD : A

N AMIFFE 2 SR T, S-G9k iy ) 2
B — /N T 200 mPa-s'™, ARG HE L
FEURAE BRI F R T 3 F Y 16 A X
Yot 74 aK Tl AR . Herr S 0 i H2
11 9t 2H (b2 i A5 B2 72.6 mPa-s) iy bk FH B123
IX e (Hb 2 5 ZE BE 59 ~ 138 mPa-s) i i1 FH 3%
124 Wi (M )2 B M 2 BE 88 ~ 130 mPa- s ) -1 H i
RE VRIS B ERLRS , A Y Ik A 3 A i
THEL Y R B85 T 0 g S Al . T 3Rk A
I BE TR P LA , 8 125 DXL Ty 3 T s,
k2R VG AR E 18 T 2% S B 9IRS 15 K723 TE 1) s 22 5K
Wrs il <. V2-5)2 R &G MM 112 k', 1
it it 223x10°t, LR B EHHN 0.69 ~2.77 pm’, F-
Br1.6 pm’ SRR )ZE H AR EE R 40.9°C, S % i
70.943 g/em’s WA 125 IXHLV 2-5 12 & b )2 SR A
& 400 ~ 1800 mPa-s, -4 % & 652.7 mPa-s, X
HAETAR R 17.6% . 5T 1 E H2 11
THIZE 3 A 124 Wb A SR S R e g
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1.1 #RE5NEE

T3 7K i B T M T i CGF-1, [ &5 2 89.03%,
AEXS 73 i 3370 T3, KA 29.5% , 1k 1 & AR O
] 5 T4 K 7 B P BB e PTP-1, A1 /N T
2800 J7, [ 7 it 89.24% , KM 26.2% , 1l pa IEAE
A 5 3 3E R K g R N M T e PTP-2, [ F &
89.23% , K fiff 5 28.2% , 10 [l & AR 3 w5 by 3 H
AJ5K AR RE 3457 mg/L, B T4 (B4 mg/L) A
Na'+K* 1244.40 . Ca®* 0.63 . Mg>* 17.71 .CI" 1311.39,
S0%59.68 . HCO3595.75 .CO3 227.85, Z X )2 4% it
UE L T B IR IH S 56 FH 28 0.45 pm R FL I8 AR
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8 5 SIS FH R0 A 125 X B 22 11 3 5 Do 45 L 4]
TR TR, YRR TR T 253 Ok 650 mPa-s; A&
JEEL, 2.5 cmx8 cm, BIBERLAIN 1.6 pm’,

DV-III % £ 11, 5% [# Brookfield /A ) ; Haake
MARS III i 254X . Caber 1 Fi7 48 37 254X , 7% ] Haake
NE] OW-THY 4 [ B UK B 1 Bl
HAESABR A A
12 RBH*

(D REWH R E . E41°C 055
T .6 r/min S5 F , FH DV-IIL 6 B 00 5E AW
SRR

Q) REWVE W EIFaEE . I AIKBCHI AR
W BE SRS WDV L, i 2 R AU o PR B
REYIER PR A S RN Img/L, BT 41 CHLR
At B — o W (R U RE S B B, B 58 CGF-1 R &
YRR e M

(3) 55—k I N 22 A REAS s (R 5 . T
AIKBLH] 2000 mg/L A Y1, FH MARS T A2
A, FE41°C B2 1~ 1000 s B SAE T L7 1HEAM
B DI 1 mL RRI SR A Wi, i CS GE N
J1I0E ) AR I R R Vs VR A Sk ] W
216 41°C GZGIER N 0.01 ~ 10 Hz Y54 F ,
MARS T 3 A8 {300 5 2R B i il i it pe A o

() REDPIsTYITERE . O AKELH 4500
mg/L (R A YR, T3 A K B E T TR W
T 5E TS B G B 5 8 =0 ( 2.5 emx8 cm) VIl 3
H2 em A DR R4 A A LDIREL S 7F
41°C R[AE A GEEE T AR AW, e i
0 YRR i 0 5 a1 ) AR 4R, TR
P AR o S 1R S0 5 . R AR 11
FE o TE41°CTT FERLAd I A2 A 5 A [ AR A
IR, 10 5 P AR B4R RN 26 BE R B 1] A9 28 4k
N =R BOT I

(SO REWEAN . ORGSO
(2.5 cmx8 cm), AN 30 mL/h, @K MB
AR MK, W A O LB EE KA B &%, 43
B3 A 20002500 mg/L B R A VIR, FEEAE S
ARG KR E R )RR GRS . R R )
AR TEA 10 PV R E WG EiEFE KR E K )
TR SR . OB R IR IT IR (3~ 5) min
TS )RR R 5 Fe e e AR AR 155 A Y e K i

SEETaITaI bR . THERH ) RBCFIER A BH ) R 4L

(6) REWMImTERE. O L& R iBi5E
R E FNSEI FH K LR S 7 41 °ClE R
FAPPEIR 12 h DAL @2 DR AT 2 70%; DL 30
mL/h 1 90 B K IR ZE AR HE 1155 7K 98% , 15K
R IOR ; DI ARG YIVE, R AW B AT
HESEIR , e Ja Sk Bk 2 57K 98% , T R A W Ik R
WOR GRS . SCR R e SRR ) S

(D RE IR LR E . O A LEsE R
BERINE SRS K LB S 41°C
FE IR AR PRI 12 h AL s QAT R 7 JRam 2k 5 o
3~ 1000 mPa - s, 7L 73 i 6L R AS ] 26 B2 A 9 2
70% ; LA 30 mL/h 114 K 25 i 7K B ZE AR o 11
7K 98% , T /K BK R ML s @TF A 0.5 PV A [a] ik
IRV, R RA Y B SE2ESE T, 5 Jq 42
KK 2 5 7K 98% , T 2R A W BK R W %, &5 R 5K
5o SCmrat it RO Rl . O (1) IHE
VL LU, VDI EE L —Re M a3 i i 2, 43 348 %oF
J7 B S B RS IG IRy 8% I Tt B LB

M=2 2= (KJpn )] (Kofto) = (o) * (KW /K,)

fB5 K=K, W M=o/, (1)
Ao, M—I B L, To i 49 s A — SRR I A 3 B (i 2R
HWIR R FERE ) 5 A— Bl 9K B I00 %) 3 (F8 AR 26
BE) s Ke—/K B 5K s K—IMAB 5 % ue—IM A 3
JE s — KA
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2.1.1  Fl Ao A H A

I FH Petrel FE AR (3 46 DL b8 iz 5 (.
AR F]) A B125 Wik V 2-5 2 2 M BA i iy
A RS RS, I B A AR AR T
2 10 b TR AR R AR ARV B AR . e AR =4k
Hi BT ARY , H BG 2830 R AN 2 R A AS R R 1Y 75
1B /N 2558 A -5 5, b 4 A shAdi (e A
BUEBI TR 1 A% 24037 o KR X B S PR
0, i EERIE IR . 123 PG AR AT R AL B =
B} T A% 80 SP- T A% R FH S mxS m, AR X8R A 10
mx10 m, 3 X 38R FH 20 mx20 mo A A2
K53 10 1> AS B E V2 2 VS Z0 B 5
2o AR R DL I 2 AL 15 4 S AR Y Sy Al A B
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(1) IR A A AR 5 H

2 DX ] 54.4%) A it B 53 A0 42 5 7K /N T 90%
X3, HETERICLR G 57K 91.9% , Jai i X 3 5 ik
95% LA I o ASTR B /K S A At i e T A5 SRR
45.6% T A T AT TE B KK T 90% 14 X 35k, 54.4%
P4 i B o A A 25 7K /N T 90% [ [X sk

(2)F- TR i 43 A R

S SA ) A T T L 56.1% , F: ) Ko - 0 45 i) 2%
DI B AR A A A . AT B, TR A i i
T B3 A A I K (B A B AN B 1) X5, 4 1)
A3 SR AR X AN 5 35 B4 X388, 80 4% i A R 8 R X
B MWHZRAIMEAE A EE B 4l £
BAFAEI A DX I, G R oA o X AS R 4
THIPRL R IX 0] 0 A i bt G 5 S o, el K
F i) 25 DR A AR R I8 60% SE T 2 T 4B
REVIRAIZ TS

(3) JZ 1R 4 43 A R

A1) 45 B R R B 25 e Bl A it E
o DA R E TR A 43 A R 0 B T 4 fi i 4 SR T
B 125 XV 2-5 )2 R4 529\ ) bR R B AH
ZEAK, AABEFM V2 VI ER
JETAF 24.57%F121.30% , HoAth 4% P2 R H AR BEH4IG
F20%. HT/NZV3? VA VS ZFRIGH T
K, Rt A 2, 5 B IT R A 19 75.1%
PV b e i it oF R B A X A T
(i) .3 P 7 DX R Do A 42 il 1) 1) DX 3K 40 G4606
G4305 I X, Hk & G4206 J X . G4604 Ft [X FiI
B125-3H:X.

ZE b, O A 125 X BV 2-5 )2 R Al 9%
JEEE W R, TR X B St it 3R A W K ok 2
RICR A B TSR,

2.12 FMiEE

(1) = P8 2 s )

OVABLA K BRI Ry S hitk, 7253 F I, Xt
KBRS P AT R ol P g RO 5 VR SR L 4
ANJFRE Z 141 m DA, J90 2 B2 i 9 X 3 I 24
120 m"”', QUMgIEIAREA  Erimm S A0
it 200 T Al o A REAE AR , 3 A T
FIHH I BB RN I, 74 55 PR b el A8 Y 3
05 1) KN 22 18] 3Z 5 F RO KR A W IR - M it

FEHIRREE , S BRI . Busr FIHZ I, Wb
B A, SEAR e e KA . A LA K I
F, [l B e A A R I 8 S S . I
BN R R G050 R HEAE A I, Rl aS 3
O R B . KR RIS, R BTt
W R A, DR Mo B v B T K 75 7840 % SR A
PR AT L) 28 1]

(2) I MR E

AR H: X3 28 S0 B 1 A SR 5 K )
E ., IR —HIT R R R 2
136 m 1 128 m; J- W 5 i B2 B2 i, 5 2 — N
71.9%, HLJ5 58 29 70.1%06 =5 5 0 7 18] 6 78 R 7
[T R e S T O gy < | i 1 D G s S
T E—(46.2%) 575 % —.(48.7% ) FAHF ; BIHEL
EFECWE L3I0 RO R —
Z5 0B ES TR TR 230, F R
S AR

IR B (B AR 2 5 8 SR UK ASCR A T 30
W ST B EAREWHRE 2 g/L, R 1.05,
AL 0.12 PV/AE, i EA B ZER ST 0.5 PV, BUERL
AT AEAHFEA SR , TR —-RAEYR R
FRHEIM 7.9%10% t, P R RSCR S A A TR R
AR 2RI 8.5 10%t, 2 R UK 5.5 H A
T % — M B IS 08 55 PR A 25 S5 FTVE 55 1 0
{853 50°H 2.3 4F . 26.0%F1 1374 570, iF TR =1
3.14F (18.0%F1538.9 Ji Tt . il i b iR 4% T Am )
LR B TN T R — IR T =, I T &
—CRIMIE38 1 AT 22 10 ik 4 0 AT
B2 10) RV 2-5 )2 2R E WIS
2.1.3  BA IR TRM

W 125 KLV 2-5 2 RIER G WAL= 6k 2
H3155.2x10"t, FKIK RAWIREE A 7K £ 98.0%
R, T BT X 4 I 2R IR R T 7K K 4
PRI 9.16x10% t, 4% SRS W Ik - M S B il figf 12 11
L R IK K SR = RSO 5.9 F AR L. AT
BEANRTR A A 9,16 10", BEMESR 5418 28.2 ¢, 18
T T K BRI 6.4 T 43 A
22 BESTFERAWHEREN
22.1 bk

FHE A KL 4500 mg/L A W, 5 H
NIRRT EWRE . MRAE VSRR E S E
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B2 2 (B 1) Al L, #8755 4 CGF-1 AWV W Eh 1
it e B F4) 88 T i G A, 24 5 ik T 1500 mg/L
G, EhEREA R, BT HBESREY S TR
K VSR T A v TR S5 e B R VA R B T B B R R
Y PTP-1 K. [R IR B 45 , CGF-1 R G
TRBh FEAR S i

350
300 |
250 +
200
150
100
50
0

Zh%/(mPa-s)

PTP-1

0 IOIOO 2OIOO 3OIOO
LA/ (mg L)
B RV R 5 1 2

222 Kig#A& T

KA W AFE M VN IR A WIS N M Y
HEEE, BRI R 2 2 K
KAEIRAE FH B ORIE™ o AN RV BE R A W0 T i)
B WAL R AR TL WL 1. Bl 2 A A (] (1) 4iE
K, CGF-1 KA W L B el 5 AR, Bl 2R
B WS WO B B I, 24k 180 d S M3 B 4 e
REAIG , (HL 0 B2 AR B R 3 KT 90% , Ui FH R A 1 K 10
PR PR
223 FhEM

MREY 0 FHEE TR A LB E AL, 32 521 )
FUHL AT FE I W O S . PP REME A
Ui LR A SR G A W B 5 i s O 1) B 46 )i
WALIE W T RE VT REIE A S b LB 5K
S, AT DL B e IR A B IR TR AN
AR AW (2000 mg/L) 15—k ] g g 22563 L&k
AN 2 FiR o S AR T i 2 R A Y n SR
B A R T TRA R T SR SRR ) R R 4 o
it BB I 2 R A W VR S PR B Y R AR B , AR TR
RIS (2000 mg/L) 1A BEAR 2 (G") X b 4

ME 3R, HE 2 30, 58 R AWML,
i 1 3 S G CGF-1 55—k AR N ) 26 1 AfiRe s i
K, Ui CGF-1 L HLR A ) 5 A R 2 sk
PERR, A T RA W R FE TR DRI AR

4000
@ ——CGF-1
G 3000 1
——PTP-1
R
Z 2000} —e-PTP2
o
sl
| 1000 |
®”
0
10 100 1000
BiY)H /s
FE2  ANFEZEHIRE SIS —km N
Z T VIR AR L
12
1.0
H 06 )
i
% 0.4
= 02
0 " L L "
0 5 10 15 20 25

et/ (rad-s™)

B3 RRIZEEIR SR AR il 5 A
224 FI

TR RGN AR A Wby VI Re, ff
S TN I S O, R O R S g
BT REYPUA LR . AR E CGF-1
WA A OB R R AR %R 2. bl
HIEAHE G, RE VR, X AR
JE T B9ZEREP 2 %, 2500 mg/L 1Y B Y1 TE 700
mL/h 7 A R B 26 B 0 K KR 15.2% , 32000
mg/L B 17.0%B8 A% o A [A] ¥k B CGF-1 %5 W 1 4
i AR RN 4 B s o RAA W BEBR T S Ta) Y
EES Y 2V s w21 NSO E (DR EIAREN | G e 7/
TR B, R, B 3R Vs TR (1) 1
hn, R AR R K . RGBT S 2500 mg/L

Rl TRERERSVAROFERZLRERHZL

Ttk AR () FIBEE D (mPa-s) i 150 d

(mg-L1.7") 0 1 5 15 30 60 90 120 150 180 R DR R/%
1500 823 83.4 85.7 87.4 875 88.1 863 85.4 80.7 784 953
2000 1355 1344 1397 1429 1408 1411 1361 1347 1326 1286 94.9
2500 2130 2140 2156 2163 2182 2166 2151 2098 2074 2005 94.1
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i, CGF-1 BRI ELAR i T8 18 2R 5 1) PTP-1, HiAth
W AR
®2 TEHGKECHVZRFEETL

(quii RN A (mL/h) R R EEE/ (mPa-s)
N E/
(mg-1") O 100 300 500 600 700

2500 217.6  204.8 198.0 197.3 194.1 184.5

2000 135.0 124.8 116.3 114.1 113.1 112.0

H A&/ em

0.01

0.001
0 4 8 12 16

PR ) /s

H MR IR A B B (A me/L) NZE 247435114 - 500
CGF-1,1000 CGF-1,1500 CGF-1,2500 PTP-1,2000 CGF-1,
2500 CGF-1.3000 CGF-1

B4 S EAY COF- 1R EARBEIE IR T A f
225 EAMA
TE 1 0 FP v A 2000, 2500 mg/L () CGF-1
REWEWL, EA RSB A S22 DL 5, BH )
ZEBCRERATI S 2B R 3. CGF-1 REWE
AR, RA YO B i b T s AR
IR SRR GHEA R TR, MEAREGY
WEERIE TN FEA R ISR . CGF-1 REWE W
AR B R BN 430, BRI TR EWIER
PRI K ARFR, [a] i 5 227K 3K B BEaR A BH 1 225088
K, R B R A Wy LB T RE 1555
1.4
1.2

——2500 mg/L
—8-2000 mg/L

1.0

0.8 |
.H
K 0.6 |
pal

AJEJ1/MPa

04 r
0.2

0 4 8 12 16
HEAH/PV

K5 CGF-1REWmE AT HE A 2L
22.6 IRdMAE
T FE (M) RN 52 I 25 1 A BRI A8

R3 AEENERHEN R RIARBENDREY

somn el ik HUBRIKRY LI AL
(mgj}.) (107 pm?*) cm’ R R

B125-13-08 2000 1615.76 10.68 432.2 3.0

B125-13-15 2500 1611.39 12.96 430.0 3.1

J F A, SRS 00 B R R . 2 M=1 B, BEHA
WK AR S 6 1 AR IR, K AT SR 34 47 i K ik
TR Y M< L ), BB IR Sl (3] 18 3 B /N T
BX S (I ) BLEE I S RO O M << 1 s )
JEE HORR AT R RE L s M > 1 I 38 3 o 0 8 R Tk
PIREEE , 2 ME MOBOR AR . TR B R 3.
10.50.,100.,300.,600 1000 mPa-s i}, %if Ji R Ui b
iR A7 8% Y 9L B2 Lk 4351 24 0.2.,0.5.1.0.,3.5.6.0. 8.0,
JFMALE R 600~ 1000 mPa-s i, i M k6 ~38,
BRI 85 B I 45 R 7E 100 ~ 130 mPa-s, 32 5 R %
8% Io PRIARAE R OC R M Z (B 1) , 1452000~
2500 mg/L KA YIHSWIT Py HAA LS

TE 7% 5508 5 7 A WAEAS R AR BE RN A
PRBUR B 9K I 2 A1 CGF-1 3R 4 W 11 ik vk
J& 43 2000, 2200, 2500 mg/L, 1 A 435 4 0.5 PV
F10.6 PV 5Ll (B5 ¥ 650 mPa-s) . CGF-1 -5 Y
W IR RCR AN R 4 R o JIEAE R 0.6 PV AT,
200022002500 mg/L CGF-1 5&£ 188 B 42 7K 3K
) SR VAT 23 188 i 4 ) K 17.7% . 20.60% A1 21.11% , 5%
BT R R ORI IR 4 & . HIEA R R 0.5
PV i},2000,2200.2500 mg/L CGF-1 %4 ¥ K )5
g K BK B SR I R O 11.14% | 15.44% Fil
16.67% . FEAH R A MR 54 F , A= R 0.5
PV I R SR ISR B8 iR 48 7 A 4 0.6 PV B AR 24 5
HOr M LA ERMARMIRIMCE , CGF-1 RE&Y)
UK B A T AR 0.6 PV, B0 B SR Mk

A12200 mg/L,
R4 CCF-1BAWRRAIIKMERE
E% AR BB TURBY RICHKI%

(mg-1") PV (10°pum*)  cm’ KK BEAMIK b

2000 0.6 1626 13.44 41.59  59.29 17.70
2200 0.6 1754 12.68 4152 62.12 20.60
2500 0.6 1631 10.89 37.78  58.89 21.11

2000 0.5 1725 11.76 41.66  52.80 11.14
2200 0.5 1664 10.95 41.39  56.83 15.44
2500 0.5 1552 10.15 40.00  56.67 16.67
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Analysis and Application on Ultrahigh Molecular Weight Polymer Flooding in Gucheng Qilfield
GUO Yan'?, SHU Huadong'?*, LIU Zhengjun'*, LI Yan'?, JIANG Jianwei'?, LI Peiyun’, YANG Yongli'’
(1. Exploration and Development Research Institute, Henan Oilfield Branch Company, Sinopec, Nanyang, Henan 473132, P R of China; 2. Key
Laboratory of Enhanced Oil Recovery of Henan Province, Nanyang, Henan 473132, P R of China; 3. College of Materials Science and Engineering,
Huazhong University of Science and Technology, Wuhan, Hubei 430074, P R of China)

Abstract: In order to improve the oil displacement efficiency of B125 block of Gucheng oilfield, the residual oil potential analysis
was carried out according to the reservoir conditions such as 40.9°C reservoir temperature and 652.7 mPa - s average viscosity of
underground crude oil, and the technical route of ultra-high molecular weight polymer and well pattern adjustment was proposed.
The results showed that the remaining reserves of 45.6% and 54.4% distributed in the areas with water content greater than 90% and
water content less than 90%, respectively. The remaining oil saturation was 60% even higher in the zone with poor vertical spacing
and pattern control, which was the potential target for the next step of polymer flooding. The change rate of fluid flow direction was
36.8% after well pattern adjustment. It was predicted that the ultrahigh molecular weight polymer flooding could improve the oil
recovery by 5.9% compared with water flooding, and eventually increase the production of crude oil by 9.16x10"t. The ultrahigh
molecular weight polymer CGF-1 had good viscoelasticity, long-term thermal stability, shear resistance and injectivity. When the
mass concentration of polymer was 2500 mg/L and the injection volume was 0.6 PV, the recovery rate of homogeneous core
increased by 21.1% after water flooding. Pilot tests were carried out on 22 injection wells in B125 area, and good effects were
obtained in increasing oil and precipitation.

Keywords: heavy oil; remaining oil distribution; ultrahigh molecular weight polymer flooding; pattern adjustment; Gucheng oilfield
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