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Abstract

In order to better explore and protect oil and gas resources, most of oil fields are enhancing the
strength to low-pressure reservoir. Therefore, the technology of under-balance drilling is used
more and more. A system of low-density W/0 emulsion drilling fluid has been studied for un-
der-balance drilling by Engineering Technology Research Institute of BHDC. The stabilization of
this drilling fluid is great; the density is adjustable between 0.86 to 0.96 g/cm3; the resistibility for
high-temperature is 220°C; the inhibition is excellent; the resistibility for contamination is good;
and this drilling fluid can be used for recurrence. This drilling fluid technology has been success-
fully applied in many wells in Huabei Oilfield, and has achieved good results in field application. It
has helped Huabei Oilfield to make many important oil and gas discoveries.
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NTEFRRIMS B, FEREH EHRTUR, & B 7P EME B RNESET REHBA, KF
AR N A HERETZ .. BEEE TEBAMARA A T —EE 4 TR PESEHFHNRERKE
SEhEbRIR R, AR AR E, BREFE0.86~0.96 g/cnn3Z AT, HLIEEIA220°C, ML,
Pisgee g, WESAH. ZEAEEIME L DRIFRIISHE, RGEHNERLF, BifdbihHE
BTEZRERKHSRIA.
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1. 5]

T A T ROP B TR A 1) e B RG: Xa EORE R, BEANK, PUiS RE )
595 2) MRS AP et il DU L, (HR AR 3) AKIERE G R IRES HRAS #5245k
BN, PG GEeSI0, AR, B FFRANE T 3000 m [1]. K IMES A R K IEA IR 4Edr
{78 PTG S mARE /L RIS SCRAS TR AR /L 1SS TR RO L. KAl Bl
HmR R 2 LA o, EBARITOCEEA AT AU, BRI AR R, ik, Wkl T
— BRI RAR R, 2R R BENSI R RH SO T, R RORGE IR T B AN [2] [3] [4] [5]

2. KBS FREC T R

IKELSE B HRUA R IEAEC Ttk S8ty FLAETR . SRR LA B R AKGRI A, BRI i & PR
AEERFINS TR R IIFEVE KPR RE SRR 2,

2.1. FLFMLIE

IKELSE B AR F A R AN F B K LG, N FLAL I8 I B A LR T8 /N, DUOKCONESEAH,
A HAH I — PR B R R . RS AR R I DG AE T A FIE R,  H K AL 2B i i
RGN Z1EHE HLB HIE 8~18 HIZKIEMER IS MERIVE NG, I Hik A K P FL AR R0 7L Ak
R AVE N RG], R R A (0 P S TR B 2 6 ST B g AN R FE TR R, LR AR e
FEEI[6] [7] [8] [9] [10]e N T itk RARE MERR ST R ZEK, SEnt LRI FLALFRIBEAT T H0E . LR 12
AKAFIMANFAGT, SR ISR LG 7:3), miE R G G E & P WSS s . W 1 LR
2% PEFL AL RHI-2 + 2% SP-80 A& s, Rl RACT7 1% $% RHI-2 1 SP-80 1E v, HliH
7], Bt 1:1.
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Table 1. Optimum results of Emulsifier

= 1L FLTIMRIESR

RS (i) FasE
1 I +2% ABS + 2% CP233-2 12 h Hrith
2 FEF +1.5% RHI-1 + 2% SP-80 2 h Hrith
3 FI +2% RHI-3 +2% OP-10 40 min 43)z
4 FEH +2% RHI-1 +2% CP233-2 4 h Hrith
5 FeH +2% RHI-2 + 2% SP-80 24 h JEHHTH
6 FeH +2% RHI-3 + 2% SP-80 7 h A

WE: ABS: BEILIEREERMY: CP233-2: JEEFEMIE M.
2.2. EimbEAaRIOlE

AKELEE B AR R R A R O E L, SRR RE S SR R K ARG RS, S A R A e M St
TRYERE . SCEe 0 JUR BT RS R R AT ICATL SRS, 20 220°C/16 h =i RSN 5 MR AAERE. A
%2 WLDE M RIAE 7L 4ER PAC MISUEER AR &) HXCD & mid iR s Jm AL TR A K,
A RIFHIPTRIERE, 52 HXCD FPHEARRARTERE L, DHItik % HXCD 1E ik &R AHRKG 7 .

Table 2. Optimum results of High Temperature Resistant Viscosifier

2. EmmiE R TIE S R

i it St PV/mP's YP/Pa ®6/Pa ®3/Pa g;:l}a
TR T 45 12 8 5 2.5/5
1 ¥ +0.5 KPAM .
= 13 3 2 1 0.5/1
TR R T 42 11 5 3 2/4
2 B3 +0.4% PAC N
S 36 8 4 3 2/3.5
} ik BT 52 21 15 12 7/8
3 HI +0.6% XC
S =) 14 4 2 1 1/2
. R R T 46 15 9 7 5/10
4 FH +0.6% HXCD .
= 42 13 8 6 4/9

VE: FERET: FEREHKEE 7:3) + 2% RHJ-2 + 2% SP-80.

2.3. EmbEE LTI IE

FEARIE H BT 77 N B R R EAT Bl vPAY, ARkt G& P iR b R R R, 3 — P e Ak R
J5 o N2 3 B T LAFE HA T 75 HR DN R 7 vl o 00 2 71) 3R e s At 2 3k Redu 1 7T vl P4 908 2K 711) S -2
JE 4 mRIE S JE R AR TR RE SR R AR, REEIE R PTIR SR, FIG, FTLAESE Redul A1 IS-2 {EH
T R IR R o

I A s K AL ST B R R LT -

FEBOMKEE AN 5:5~8:2) + 1~3%EFALF] RHI-2 + 1~3%4@FLAL7] SP-80 + 0.3~0.8%%1 i T AL 7]
HXCD + 2~4% JS-2 + 2~4% Redul

3. s RMEITMN
FERBLEEIBSHERU 2 BUMN S% M4 - 5% 8 S% RN 1%HALES, B 5 HHT5 YR
T 4 KIRBERERY] . KB TR L APUE BTSRRI, BRI AR S AR A AN SR
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Table 3. Optimum results of high temperature filtrate reducer

3. mEERERAFIMIELER

T fic 77 At PV/mP-s YP/Pa API/mL HTHP/mL

] S 52 17 43 14.2

1 HH +2% Redul -
Sy 46 13 45 14.8
TR R T 58 12 4.1 13.6

2 B+ 2% MR .
= 42 6 6.5 20.8
TR R T 50 14 42 13.8

3 I +2%IS-2 o
S 43 10 44 14.2
) M) 55 12 45 14.2

4 FAg + 2% THIN o
= 52 8 7.2 22.8

VE: © HEFME 7. HEIBGHKEL 7:3) + 2% RHI-2 + 2% SP-80 + 0.6% HXCD, @ &#1%M: 220°C/16 h, @ THIN: HihBEugkH).

Table 4. Evaluation results of anti-clay and anti-cuts pollution

F 4. kL. MERBBRETNER

GEL

SIS S A PV/mP-s YP/Pa Po/Pa FL/mL
K 58 18 6/11 3.8
5% iE 1 72 20 8/13 3.4
5% )8 60 21 7114 42
5% AN 63 23 9/16 45
1% AES 65 22 8/15 4.4

VE: © 3R FEOHKEE 7:3) + 2% RHI-2 + 2% SP-80 + 0.6% HXCD + 3% JS-2 + 3% Redul, @ #HJE: AHOM#EET 100 Hif.

4. HEIEE

FINP-01 U BEZAR A 7K B S Bl H B A P EREAT VAR, 0 ) BUBR 1o oA K R S B L TR
K REVEEH RSB R B ROER T 8 h AR, & 5 SCie iR m]. KLl
HRGF e, S KEARR AR RO 8.71%, H & smimii] e BT je & ¥ n ke

Table 5. Inhibitory evaluation results

5. TN ER

e TEK REWE R AR IR AR, H
JiZ Kk & /mm 13.20 5.10 420 1.15
5. MIFHHET

et RS HR S XX I, DU RCP AT BN 4470~4870 m, HAIZELZ: Qn. Jxh. Jxw, #itsesh
EAL Ixwe ZtEEB T A AR, HZEERZEIL, 5%, BWIHRE, MERRBNE R REZ R LA
HEFLIR ) R0 0.97~1.05.

AR DUFF Al /K AL 8T B VR RIEAT R OF ik, B BEREHIAE 0.91~0.95 glem®, 35K S0
1.5~1.7MP, RIEHN 0.5~1 MPa. &hithf, KAG@ S m A4, B, LBl 7 “amaass” o Mk
ZERL RN HP 302.64 m®, K 94,643 m®, IEF TR ORPREE R IR A B . i T R R
WVERE: WL I IRJN R EE(IRR: FV) KR ASPEREIG LN N4 6 B
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Table 6. Drilling fluid performance during construction

= 6. L IERHARIERER I

K /m . /([:)m3 FV/s PV/mP-s YP/Pa ®6/Pa ®3/Pa ]S; ]/5]:1,;1
4471 0.91 65 30 13 8 5 4/7
4530 0.92 58 28 12 7 4.5 2/3.5
4568 0.92 68 34 14 7 5 3/5.5
4596 0.93 67 32 11 8 5 4/5.5
4621 0.93 70 35 10 8 7 5.5/8
4643 0.94 68 33 12 7 6 5/7
4688 0.94 65 32 9 8 5 5/7.5
4750 0.95 60 28 8 6 5 4/6
4799 0.95 62 31 10 6.5 4 4.5/7
4850 0.95 60 29 9 6 4 4/6
4870 0.95 66 33 10 6.5 4.5 5/7

6. LKA

1) W& K S AS H R R EAE 0.86~0.96 g/em® 2[RI AI i, iR mIA 220°C, RN BEH R

MR PUo e, REWS E TR BIIR T K.

2) AR BEKELLE I B R I ] L A4 ] 5, JE e R R AR )% T, Btk EE AT LA 3] 9:1,

ST AT B HLB H7E 8~18 2 [d].

3) IR B K ELAE Al HAE S AR RSP Bl H p K D ST SR B T S KB B R B R 70

OB, 9% 5 S P R B A T 3 TR S HE
S5
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