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Optimization and application of temporary plugging fluid for workover in
Bohai oilfield
LI Xiang'"™ , XING Xi-jin>, CAO Yan-feng”, GUO Hong-feng', LIU Lei', SHI Xian-ya'
(1.China Oilfield Services Limited, Tianjin 300459, China;
2.Beijing Research Center, CNOOC ( China) Company Limited, Beijing 100027, China)

Abstract: To solve the high cost and reservoir protection problems existed in workover operations in Bohai oilfield ,a
temporary plugging liquid system suitable for workover operation is optimized.The formula of temporary plugging fluid is
as follows: production water, 0. 8% ZC-VIS tackifier, 2. 0% ZC-LS filtration loss reducer and 8% ZC-ZD temporary
plugging agent.Performance evaluation shows that the temporary plugging fluid can be stabilized for 12 days at 80°C,and
the pressure-bearing capacity of the system after temporary plugging fluid exceeds 9 MPa.Core plugging performance show
that the permeability recovery value of the core after direct returning is about 85% ,and the core permeability recovery
rate after slicing is above 90%. When the temporary plugging liquid is applied for 2 times of wells workover in Bohai
oilfield, both are successful once time.The production capacity after workover exceeds 95% that before workover,and the

field application exhibits good effect in reservoir protection. The temporary plugging liquid has remarkable economic

benefit with a cost reducing 20% or more than current temporary plugging liquid.
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6 307.05 mg/L, K* +Na* Ca’*  Mg™  HCO; . SO; |
COY A1 CI™ 1 Joi &2 vk J& 43 51 4 2 187.32,52.01,
19.86.1 312.55.28.89 171.36 F1 2 535.06 mg/L;
S F 3 S D ALBREE 36% ~40% , B3 (2 500 ~
3.000)x107° wm?,
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PEFERL, 75 5 B Bk AL 1S A BR 2 A QDYM -
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1.2.1 AEARIERMRE LR

BC T 35 . A2 7 K + 0. 5% ~ 0. 8% 1 2k 7 +
1. 0% ~2. 5% 4538550 +3% ~ 8% BT 347, A EE
I LR SRR B s ), R b e 2R ok AX
W R 2 v R 2R Kt FH e il e e 0 2R S i AR &
E K i, K B R R 400 mL SRS
BEAEE T 80°C PR AL 16 h JFEUE R HI B E IR,
DN SE A 2R 0 e LR B SR 3 8 sh i) b R 2R
K,
1.2.2 FEmPEAKRERE

o3It 20~40 BEPFIEUE TR T4
FERD PR S SO A 20 ~ 40 H 0Tl F Ui IR
14 400 mL B35 W2 12 I AP PRS2 58 A b, i R &
0. 69 MPa, 7E % I Tl 30 min B} 32 B FE A
REE .
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FOTHR S 2 1 A L2 K (LDS -2 K I3 1k
FE) IHRA D FLBR R B FLER B . 78 3 2875 Y%
PR E] 80°C , MAETE 3. 5 MPa T 10 min AYJE
Pt M58 )5 o e s 1 %2 4.5.6.7.8,
9 MPa, FLEIUE K 5 ZE IR 1 K, Ih BN R0k 7, 5250
gk
1.2.4 4k BRI AL KIS

FEE T IE ] AR A O R R B R
O T S A A =K TR A O FLBR AR E AL
BRE RS B O bR K R m 3K 2R )
o, B E N 0. 5 mL/min, i85 & J& 113811
HWBBEFRK,, BTG YAL,3.5 MPa 80C T,
B 1) AT TS5 % 120 min, B A0, 4k 252 {8 i Hb
JZ/KIE SRR, B i & 0.5 mL/min, JU % 75 4
JE D RBIER K, RSB ERIREE K /K, .
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A R AW HTV-8 L ZEREBEY) CMC-
HV JEM KB EY CMS MY REY 72C-VIS,
VIS-WL % 5 FR A WA T iR, S H AR P g,
SERNE 1 £ 2, ML NKE ,Z2C-VIS = TE
0. 8%}, 1A Z2 11 22 L6 | 98 14 8 B A 0 D) g v il
RN R AT R, AN 4 FRE YRR kY
i, BIR ZC-VIS MR G AR T HM RS
PR ZR 50% Zc A AR [RS8 PR 2510 T, o &= {0y
HALRAS YRR T 40% , NI, % R LA MM, ik
BAEYIRG Y ZC-VIS 1F R B AR 7 1 3 35 71
Tk 0. 8%,
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it Fy S S Do/ Pago Do/ P oo D/ D, AV/(mPa-s) PV/(mPa-s) YP/Pa
A2 777K +29% HTV-8 AT 114/86 76/60 28/26 57 28 29
wn 82/58 48/34 13/11 41 24 17
2K +2% CMC-HV VAT 72/54 46/34 14/11 36 18 18
wia 56/38 30/22 4/2 28 18 10
77K +2% CMS TR 36/28 18/12 3/2 18 8 10
wa 38/24 18/12 2/1 19 14 5
HFEIK+0. 8% ZC-VIS TR HT 80/60 54/45 25/22 40 20 20
Bn 121/97 86/70 35/31 60. 5 24 36.5
AR IK+29% VIS-WL TRHT 28/18 14/8 2/1 14 10 4
wia 16/9 6/3 0/0 8 9 0
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x2 AEMEHEFF ZC-VIS iR EEE
it i7 S S Do/ Do Do/ P oo D/ D, AV/(mPa-s) PV/(mPa-s) YP/Pa

H =K +0. 5% 2.C-VIS TR 52/34 29/21 14/11 26 18 8
Bn 56/38 30/22 14/12 28 18 10

H 7K +0. 7% 2C-VIS TR 70/54 47/39 18/15 35 26 9
Bn 107/86 73/59 30727 53.5 21 32.5

H 7= IK+0. 8% 2C-VIS TR 80/60 54/45 25/22 40 20 20
Bn 121/97 86/70 35/31 60.5 24 36.5

H =K +0. 9% 2C-VIS TR 93/74 65/53 30727 46.5 19 27.5
RIG 131/106 94/78 41/37 65.5 25 40.5

HFEIK+1. 0% ZC-VIS TR 108/85 70/55 32/27 54 23 31
RIG 146/109 96/80 45/42 73 37 36

2.1.2 BRR Ak EF IR L RA B i IR e vefg . R, 2R 51

3% ZC-LS .DFD140 PF-FLO 3 gk B4
PIVE AR R R UE R ) (25 H A7 K +0.8% ZC-
VIS+5% 8 450 ZC-ZD) , M3 3 AIHI,ZC-LS g
RFNVRA S, ZC-1S J&— Pk M ve 1 2K 4 7
HRAY, HA R 6 5 ERRILA R R 21y
M, BEAN, ZC-1S BEUE S (0 B 7E 3 Bl 08 3 57
AR, &P PE s, R 4 Rl 1, 2% ZC-LS

#3 FREMEREFHERE

N AV/  PV/ API  HTHP
[Ty e (mPa+ (mP P ned s ki
mPa+ (mPa- JeRmE/ YERE
M Pa
s) s) mL mL
Z=H WHF  40.0 20 20.0 — —
®iE 60.5 24 36.5 11.8  32.1
1.5% ZC-1S EHT 37.0 16 210 — —
®E 520 20 320 6.2 18.6
1.5% DFD140  J&® 36.0 15 23.0 — —
WG 525 24 325 10.2  27.0
1.5% PF-FLO  J&HI 42.0 18 24.5 — —
BE 640 24 340 9.0 262
o —" RoR AR,
x4 AEMEFERKF ZC-LS BIHERE
. AV/  PV/ API  HTHP
) SCBy 2
[LSWi] (mPa+ (mPa- Wk YRR/
%1
s) s) mL mL
2 YEHT 40.0 20 20.0 @ — —
BiE  60.5 24 36.5 11.8 32.1
1.5% 7ZC-LS HET 37.0 16 2.0 — —
WE 520 20 320 6.2 18.6
2.0% ZC-LS TR 38.0 15 230 — —
BIE  56.5 24 32.5 5.9 15.0
2.5% 7C-LS WH 41,5 17 245 — —
BIE  69.0 55 14.0 6.0 15.1

Wi LI HE 2% 7.C- 1S FEUE R FIAE 2 B 8 AR 3R B I
IEIF
2.1.3 HHAegikiE

TR AN IO TR Vs 1 Al PR 5 1 S B ¥ AR 2R, X
RS i H AR e T Ak, AR 5 AT, 4%
8% ZC~-ZD N T, B iEIRE &A% 3.5 cm,
BHETERE R, MEHETERER A, R R k£ 8% 1Y
ZC-ZD fER IR R R

x5 EEREENELE

LR AT [ZNERA BB/ cm
7K +0. 8% ZC-VIS+2. 0% ZC— 20~40 11.4
LS+5%# 3471 2C-ZD 40~80 5.6
HEFEIK+0. 8% ZC-VIS+2. 0% ZC— 20~40 6.4
LS+8% #3451 2C-ZD 40~ 80 3.5
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A P HTHP
Do/ Pay/ Do/ v v /
S A (mPa+ (mPa- KA/
300 ‘ploo (p3 a
s) s) mL
EAX LA 94/73 64/51 26/24 47.0 21 260 —
FAJE 2 d 132/104 90/71 34/30 66.0 28 38.0 8.8
)G 4d  106/85 73/59 30/27 53.0 21  32.0 9.6
)G 6d  105/83 72/58 29/26 52.5 22 30.5 10.1
G 8 d  94/72 63/52 26/24 47.0 22 25.0 11.6
ZAJ510d 98/77 67/54 28/25 49.0 21  28.0 11.2
FAJE 12.d  84/66 59/47 23/20 42.0 18 24.0 12.3
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ZAE 80°C FREMSRAE 12 d LU b (RAS B E W ALIR
FRE VERE RAT, TEME S A2 IR T8 5 1k
RERRE , AT SEILR K B MR, A Rl e 1 R
S8 53 fife i 2 S 3 T 1) TRl R
2.2.2 ERIEMEE

HR 7 50 AR R B SR 25 SR n] 1 FE R ) A
3.5 MPa b F+2 9 MPa By v, o B 1 ik
KIFHEMAIE DL, S50 RH B HERIER A ORIE
HETERE R AP, BN LI AR AT IK 9 MPa UL |, 1]
TZARZ AT IR %5 [ AH AR, s FLAE 50 o TR B
W— 2 E A2 AR 1 TS et AfE 2
HIERE B R R RE R4S

R7T EEREEOKESEERE

A K /MPa B2 HERE]/min - J§2/mL H HH#/ (mL-min™")

3.5 10 2.0 0.20
4.0 10 3.4 0.14
5.0 10 5.0 0.16
6.0 10 6.6 0.16
7.0 10 8.2 0.16
8.0 10 9.4 0.12
9.0 10 11. 4 0.20

2.2.3 BRI

H % 8 i) 2 IRy HERE VM S IR 25 R vl A V5 e
Jei W5 U T HE IR HE T MU 008 33 FR R EAE 43 3 Ry
87. 84% F1l 84. 28% ,~V- 34115 if% YK S AEl 86. 06%
R SRS Y UR B, X 0 15 YR R 0 i
IR 0.5 cm, VIBRG 750015 155 2Rk B AH 70 B 32 T+
BT 94.80%H191. 49% , ] W B EE IR B IS
U TS YU TR BB B it 12 OR3P PR R BT

8 HERMEERPIEL

75 1 2

WRBIBEH Ky/ (x107 um?) 66. 58 75.5
BB HE

BHERBIER K /(X107 um?) 58.48 63.63

BIERIKENE (K, /K, )/ % 87.84 84.28
YIA 0.5 em 7

YR JGBBER K,/ (X107 pm?) 63.12 69.07

BIERIKEAE (K,/Ky) /% 94. 80 91. 49
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W J2 52 2 A B R BB 75 R T, At 4R 2 B0, B
HVEREES W a2 s FLBREETE 25% ~
45% 2 [8] , V-3 35% ;35385 4 T (100 ~ 11 487) x
107 pm?® Z ] 1) 2 960 x107° um?, i HAT =
e AR A R, R B2 v R e R B 7 B
1o S A e SR, 7RI R Ak R i T
2 )B4 7 28 B TR IR R ™ 5 B 5 A7
TEFfie TR S KWK R A S Il R

B EHE AR T, S sh e k183 8 m’/h
Je AT 3 U, I R2 BOR BUAK 2 PR B VE
Pl R FH 7 18 AP BUAS B B VAR 2, B3 in i T
FHFEIK +0. 8% HEFE ) ZC - VIS +2. 0% [ 3E 2% 7
ZC-1LS+8%E R 2C—-7D , PG H =51t h
LB LI E 100 m 2 A, SR B H 48 HE I8
it T, i T J1<12 MPa, B30 H 2 H ik b1
— WYy, Horf, Go6H Jw 2k f2 A 16 m*/h B &
0.5 m’/h;G18 KM 10 m’/h FEZE 0 m’/h,
BEHAEM A H G A 2 2677, AR P2 B2 E J& GO6H J 7
fie A1 W AY 95. 5%, G18 F: 77 R M 1& I H Y
97.2% , FEREMVRBET 5% , v] WAE I3 72 T 1
WA 2R AP PERE BT, AIBUAE S A 3R B3 B
T B it T, BSA 55 B P BT B TR R BT AR
i 20% LA I, 5530 25 3
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(1) i BE T — P03 F ¥ v FEAE IR 1R 1 B b
WARZ BT N7 7K +0. 8% ZE5 ZC-VIS+2. 0%
FEUE 2 7 ZC - 1S + 8% # 34 71 ZC - 7D, 8 3% W 7
120°C FRE 12 d, EN LR KRS 9 MPa, 5008
7RI AE TR 85% L) |,

(2) B IV T i g A e 2 AR v B3 1
2 R IR L, R R A T AR IR AR
REARMRTAEIERIY 95% , B 30 A A 45 B 85 3 T
PN AR 20% L) b 20535 W
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