F22%8F 61 X R =5

7E [0 FF #4 15) 2% EE AL 7 L s UL 1% 3t

K %" x K

GURTEIR k5P

X\#FE ¥R FH

(K- R R £ Bt

WRE E M AP BE R LRRE LRI XA KT ¥ ,2001;21(6):51~54

B E NAAABFENSERFENRME IR Z —

AFHBLPERAZH T Z . QU BEREF IR

BRAHBAFTEET O ;OREATARALN AR T L E AL P H AR H BT AAPHXL, BEAANE
HERER-—RZRAOHNBHALAEREHRRBL, FR T REI RIS WERABTINEL, T . BEXK

ABANER, FRER ZZRTEATEEAN BT A B L BEHE —

TEREENAR PRIEY

ZREX,TERA T . XELELUBERLERI NN TN A ARERF AN ERLITE S BT THES
MR TRAFLAFNTAERIABRBELECUMT R4 E)RB . BRTEIHAS O EFATULEHNE, I F
ZEEFMHA Visual Basic BEE R AN -~ M PR A EE AT HH G WSS, Bt A V&,

WA zTad ARE FE KRG

A XA ARt B B iR, B WIEE | H 4
ARG ERENS N ERERERXAGRT
# AR 2k A AL (5] &, OF B R F B R AR /N T
(SUMT R &)K. 54 at, 18 &5 K ™ 1
B, O i #1885 B BAE H R O & 28 R RE
BOAE H BR = B — XA

EARKB

Sk (1) PR 4 BT 55 T & i 88 %4 JF AL A A0 O A
AREWER .

Sine = sma?smAgp (0
siny -

cosa; = €O3@;COSY — Sina;sinYcosw (2)

tando = sin Y sinw (3)
¢ sina;cosy + cosaisinycosw

Ap = @3 — ¢ (4)

Ao o PHMEBRFTE S H R AT ALA;
a) o FPRRTEF AR F R AT LAy RAH
5] 8% B R s FR B 1 8% BT 0L f (LR R 3
BM).

SCHK (1) 3815 32U A4 1) 8% %5 3 B R 0L s 89 &
EEEEARE, -8R Ly=30 m A/, TRE\ET
HEAHASHRENESRI kB E. BE,FHE
I‘J‘Bﬁ#ﬁﬁ%} Lwo B, AT LR 3R LW+L\,#

& it

1) 75 5 B 7K B B 9 o0 7 1 R 4 4 IR o e TR
ET:ORBEMERFRNKER; OF E AR T4
BT oK 9K B & O B AR T [ AR ELAF B 7 L K
B s QX S SR B 1295 SURME R .

D) HEESHFEKERHF A AR ERNRT
Pt SR AR R A I, B0 B R B A
RMAEE s ABERREARTOBELIAE
KIBEREREHFBRPOEEMS &ML T BN

*K &9 F4A E LS B 198 F 9 ATEEXERFRREK I FE L2060 BED

%%D

3) B RSB Y 3R B R 15 ) A0 0R OF R
MRa X FTHABMPOAKEEREHBEALIRE
Mo

4) RAMFBB L ERHEHERE SN
BEBREAZ I AR HFEHFBRETINE,
HAG 7T R U R BRI BEYEBE, D0 % R B 3 R
WEE T R

(B HEP2001-03-26 HWiE $hkH)

WamBERIEREAR

BRELEFRTE . AHTE BEEIY KBENXR ERAFXIERE . X R0 LEFE R, Mik. (124010)iT

THERWIL

MABSER TRE AT, ®i5.:(0427)7829057,

- 51 -



X R

I W 2001411 A

FHARN a, FUBR o EAFMAT I W MMBA K
8, FEAT H IR B3 i AR AL R, BT H R BT
R.ORHARBE QF BB BHEMNEN;QOFL
BH/MERNENOHRERGTREMEN SR
B, HERIMHMNBNEERS o "HERMNE,
Bigam
AFUBMEBEF U+ BHABTUHBRATAR
1R800, i 52 1 ) i 28 9 4 B O £ 1R A
M)A, FRAERE 1 WERIAHEHE
HEANTARER,S.S, K, M K,o WA (1)~
WAHR  SMMBUSHES , HEA o, MBTUAR
p REMEABERAFTMN o AR, TMHFAH oy MK
fiff o, ERHBRPTEBRMAR T WE AL, Bik
FEBERTN o« REABRATAR 1 BRIAETF
HEMNBHLI ARER,
RTHEFTERAERXR(D)~G)FPHHFA o
Hoapg , TP 02 R @a, AT AT AR B L R IS B E
Te S ) TG 84 1) % B B O S Y B AR AL R SRR .
minS(K,,Ks,51,58:,0) = min S; + S,
| K, 1< K,
| Ko 1< Koma
0<< S; < Lppwac (5
S, =20
b -1 EF 120
w € [w,w;]
e 23 B K S - B T ) e RS e B O AL B B R 4K
&2 i
minS(K,, Ks:5;:S2,@) = min S; + S,
I Ko 1ISKK, 0 | Ko << Komax
S, =0
0< S, < Ly
b, -1 FFi=0

s. 1.

s.t.

r o (6)

@D min < a < @ Drnax
QDm.in < ¢ < ¢Dmax

@ e [wlwaJ
b sine = smaAsm'(q:A - ¢1) ™
siny
cosa, = cosa;cosy — sine;sinycosw (8)
tan( ¢A _ ¢1) - Sln)’Slna) (9)

sinajcosy + cosa;sinycosw

30

Er = E4 + W[Ka(cosasin@ — cosassin®y )

.52 .

(10)

+ Kp(singscos®, — sinacos®)] + sinasin®S,

ng—s'_OK—z(K,(cosacosd’ — cosascos®y )

- Kp(sinassin®, — sinasin®)) + sinacosdS,
Zr = Zr + (sina — sina, )30/K, + cosaS;

a = ay + K,$,730 (13)

O = &, + KpS,730 (14)
| FF | = /(Ep - Ez)? + (Np - Np)* + (Zp - Z7)?

(15)

AP0y AD.THHNEBREEHNEEa,.0, &
PERFEANFABANTUA; .0 FHNERR
HPTEARARMTLA: S, AIBHEFLEK;
S, HBMBFTMBEK; K, Ko 25K S, BHE &
$ﬂ§ﬁ&$;ET\NT\ZT ﬁﬁﬁﬁﬁﬁ%;pr
Np-Zp AR K24,

TERHNR, NG .60)F w€lw,w, WA
X

DMRRAHFSMBEREHBREL, N o€
(w1, 0 RBHAER o€ [ -90,90]K «€[0,90]58
w€[270,360],

DMBHEABRTUEREERAE, N o€
lw,w ] N «€[0,360], ‘

NMBRANHNBEREARBLELE A
W 0€[w,w RBHABHN w€[ -8,8]1R 0 €
(0,818 »€[360- 38,3601,

B R

TROG) AR BEAERARTHER %
HURE, AXXAFAXAHRBE MR AE
(SUMT B &HE)#TRB, MAHMBERFRE
B—-EER, SUMT B GHEIREASERRSE

%, Emmz;ﬁ,@@mﬁ&*,mﬁﬁﬁiﬁriﬁ

=1

iy Slee (o) R SR b R B AT 47
B R TR A B o, B 2 T 17 S 5
RAELKMT THMERN A :R(2)= 5 min

(O’Ei(x))]zo

MREBMFIIXARBEDUETT, B —BH
SUMT R, LFE -2 BEBBAFTRBERNT
—FBA AR AR AL, T 5 — Wy F AR B
A, B F e IpiE R IRER R LB ARESRAN
BTN ELNEL SHEREESTAEXIR
FRARENRS, RAEBE, XREFEN

NT=NA+

(11)
(12)




B2l B%E6H xRS

I W

SUMT RE&%, M TR, EHAFEANT®,

X 6l o

5t T % 14 - 20F1 3 , FWAHEN 1603 m,dt
BIRR370.29 m, AR RH - 114.17T m, FHE AN
16.6°, ik 358° , BEH 1 525.5 m, HHHS
AN, BEEBER 1770 m, b4 H 381.7
m, RERH - 131.8 m, K &R 28 B 1 B B
EH O, & HF #8850 BZE 302.91°; B &
BEBTURES EQ, HH & A 88 5 &K E
(180°,270°) ; B A&} ) 8% BE L 7 DL AR AL 3 W 3%,
B3 1) B8 N CTE 270° (LE R ) ,249° (T & fF
BHAL). KL, 40888 &R IE 210°,

X T ¥ 14 -20F2 3, F WA HEN 1 586 m,dt
BFR R 365.14 m, RAEFTFER - 112.44 m, FHAN
17°, 56/ 357.29° , FE N 1 509.42 m. &8
S8R 3, BEAEEN 1800 m,IbBIFH 396.7
m, REIRR —241.8 mo NEAIAEBRERT LK H
EH O, & 8 8% N E B FE 283.71°; K A&

230

T

210

5:(m)

190

BER AN ENEOQ, &I A 885 ERE
(270°,360°) ; 1oL i 4% 1) 8% 188 B 7 A B4R fb T ek,
3 %4 1) 8% I BUEE 270° (X ZE B4 ) ,223° (RT 4
BAM). LhrL, & 8% M7 282°,

T 14~-20F3 3, FEAHBEHR 1561.55
m, bR K 358.07 m, RAHRF - 111.09 m, FH &
fil 18.85°, MR 356.1°, BHE K 1 486.05 m.
HEBRFHAARII, BAERHK 1800 m, LN
416.7 m, RN 3.2 m. NS mE 8B A8
W EQ, B R F 88 L BB TE 62.84°; i A& Al
BER TN E T EO, B+ A M aH N ERE
(0°,90°) ; i FA % 1) #% FE L 7 AL B AR AL+ | 7 8,
F 41 8% DL ERE 90° (N ER A ), 146° (W T &
Ffr). XL, #mEBERE67.5,

14T 14-20F3 HERAXNAESHEY
Ewmasw, B 1A, 8 mBENEEAXEIFHF
REWKE S FARAFTUATHERVEHE
N EEMEFME S, NS, BB IUBHE
WEK, BAESR/MEZER 3T m, X WP

332

Si:(m)
w
3

A
240
o ()

) 1
0 120 360 0 120

78

a (M)
=
T T
AD (%)
<
o ()

] J
3280 120 240 360
o ()

] J
240 360

78
o

— 70! |

o (")

) A
120 240 360

o (D

i
240 360

S hERERE: S ABSRK: SoAHBEK o VKREMA:
a BREFFM, o HRATPA: Aa ARAEWOMNHFRMIE:

AP HEAEROANH A2 E

25 | 1 i 74
0 120 240 360 0 120
w (M
10
S 8
3
0 1 1 J
0 120 240 360

o ()

H1 #aBxEasNeuE

R ROEH#R BB REEH MK
g
AXBYMBELERMUBEFELRTIABE

] 3+ ) 10 B BE AR T AL g B AR AL P, BB B |
HMKFHORR,HHNBILERAFMKEHHE
FARKEARNRRUERFEEY, FNAFNEYN
RR/DUREE(SUMT BA¥)RE, HAITEA

« 53 -



T

2001 € 11 A

AE B3 R

3_& fjé**

(AWRFAWIRR)

EATES

KBS EAELFRAR. RAK T %,2001;21(6) :54~57

B E RESHAIEFTFANSREAYEBAERSAUBHR - M EBE . EREANLA . ERABES
HARNEHABRF R LN R AR TR IR R 2R ETH AN BT TELEWEH LR
REBRNEXLS DARRNT BN SFARERTERNACLYBRAR BERATHABATHE, B
MEEARRF T EFEXAA LR ENF AL A X EEEAHEANHE AR BEURARABE K HE G
AT THENE  AFARAENBERLEHRETHAT TR AN TNRE., HEERRU, A GABEEH R
REZRAR RN ARBPBERPE, AT ENEASN TEMERAES AR ERATHAREEFH T 120T

H 45 Ao

FER BEEHE ENRER HERFH AR

B 80 UK, 8 T M D B 45 3 WO BRI T
REEmXERELAEFEE, XE XE KBRS
BAWMARABA—EHATNY T AE S BRESH
WP RMIT R TR, AP BRI RT 1990 4 3
AEGRGE K AHFRER . BEKFRE
UATSROBEER Y ESEM, K 0084, 5
EFALH AL A KRR B B 0 R SR —
BAASHE. EEEHN T ZMFZEET @S5 MW
FHEFA,ELE VO A YRR B R X5
BXEYR,AAMATHRRERLEROBX,

ERm# &S

Z YR A Yy T B A — T R TE A AL SRAE AT T RORE
ER. ERIBHMELER ELESEEEE
WEFHL TR, Bl T > 28 B (B =47 o H5 i
BRERAY S B )TE 95% LA b, F Hif B 41 51 3% Xt 7=
MIEST T REST,RIET =Y 0B RE, 8

EBHEEYHIITE 1. HP,HAOGFF) B3

1 BEMEXWHESH

ERAPE
¥R B
(t)

wE
(25T ,g/cm®)

BB
(25T ,cst)

W
()

(T)

-3

0 5%

4.94
4.58

189 237
>65(13) 0 /

0.88
0.80

P AT GB/T 3536 R € 09 47 HE , 18 A B9 W X 04T GB/
T3535S AERARAE, WEFEHERB BN
DMA45 B % AL (B K F T PAAR 24 8)) , B ELE H
SRMEHMEN, EBHERRERH WCT - 1A
HMERAXRTFUNEYERNEESRENXE, BAK
EAWERBEN, HF 1 TH . FEEBRNE SR
E50SEmME, XHAARBERMEREAF
THREMSEPROSHR; SEMMELL, BBERHN
e UHEARZER RBR . ETESHNHEE,

SMEXHTEMZH. EFTTERA MESNEE
X FERPLES B ZRER T BRE

3 £ X W

1 X2, ETW, AR ARABRITERBERIE AR

¥ B RILR 2 AR AL, 1993
2 KK BRRXNEF EAFAGHABORDSRMLETH
B A EREA,1999;27(6):11~13

(WFE 2001-03-06 g $hkH)

»PEHAMRKASEALAAYEEUFES SR ES RN EZRMA"RENTLTHRER,
* x IKIR,1956 F4 , &, 1985 NV F P EMFEKY , KB ¥ 107,1996 £l F#EE Clausthal Tl K¥HRE L6,
FENESAHBARPEREARANTR ., ik, (102249) LEE F. Hi5.(010)89741215,

.54.



sium and calcium ions is proposed;and based on Darcy’s law,a
model showing the interrelation between internal and external
mud cakes is set up, thus putting forward a viewpoint of control-
ling external mud cake quality by forming good internal mud
cake. Through the laboratorial examination of well An-4 in
Zhunge' er Basin, it is proved that the viewpoint and method
proposed are of fair feasibility.

SUBJECT HEADINGS: Deep drilling, Water base mud,
High density, Fluid property, Control, Theory

Pu Xiaolin ( professor ) ,born in 1957, has been engaged in
the research on drilling fluids and completion fluids for a long
time. Add: No. 30, Xueyuan Road, Nanchong, Sichuan
(637001),China Tel: (0817)2643029

OPTIMIZATION DESIGN OF MULESHOE ORI-
ENTATION ANGLE IN DIRECTIONAL WELL

Zhang Yan (Liaohe Petroleum Exploration Bu-
reau) and Wu Shuang, Liu Kunfang,Peng Fei and Li
Ji ( Graduate School, China University of Geo-
sciences, Wuhan). NATUR. GAS IND.v.21, no.
6,pp. 51 ~54,11/25/2001. (ISSN1000 — 0976; In
Chinese)

ABSTRACT: Sidetracking by the aid of a muleshoe is one
of the most important sidetracking ways. There are three opera-
tion methods on the spot,i.e. @ the muleshoe is set on the de-
signed orientation line from kickoff point to target point; @
which quadrant should be located in by the muleshoe is depen-
dent upon the change trend of inclination orientation of the de-
signed hole track and the effect of the muleshoe on the inclina-
tion orientation;and @ the muleshoe is always set on the high
side of borehole; if the inclination orientation of the designed
hole track is on a decreasing trend, the muleshoe is set on the
left of the high side; otherwise, on the right of the high side.
Through research it is proved that the three methods aren’t the
optimization ones, by which an exact muleshoe setting angle can
not be obtained and its being obtained is related to the experi-
ence of the operators. In the paper, the non-linear optimization
theory is introduced into the optimal calculation of the muleshoe
orientation angle in directional well ;and the non-linear program-
ming equations are founded and solved by SUMT method, thus
settling the question of the sidetracking by the muleshoe in di-
rectional well. The WSS software with a good user interface has
been programmed for these method by use of Visual Basic and it
is very easy to be operated and used.

SUBJECT HEADINGS: Directional well, Muleshoe, Direc-
tion, Optimization design

Zhang Yan ( postdoctorate , professor ), born in 1971, re-
ceived his Doctor’ s degree in solid mechanics from the South-
west Jiaotong University in 1998. He is engaged in the research
on petroleum engineering, solid mechanics, wheel-rail relation,

and the production technology of multi-bore well, etc. He pub-
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lished more than 30 articles. Add: Panjin, Liaoning
(124010) ,China  Tel; (0427)7829097

A RESEARCH ON ESTER-BASE DRILLING FLU-
ID

Zhang Yan and Ren Lirong ( University of
Petroleum* Beijing) . NATUR. GAS IND.v.21,no.
6,pp. 54 ~57,11/25/2001. (ISSN1000 — 0976; In
Chinese)

ABSTRACT : The cuttings produced in offshore drilling are
almost always discharged into the ocean so as to form a stack of
cuttings at the sea floor. Through detecting the sea floor, it is
found that the degradation rate of mineral oil left on the cuttings
produced in the drilling process by use of oil-base drilling fluid is
very slow, which makes the animals and plants under the stack
of cuttings be stifled to death and the marine organisms around
it be menaced, because a slow biodegradation reacting on the re-
mained mineral oil within many years causes the oxygen in the
seawater around the oil to be consumed. Therefore it is necessary
to develop a novel drilling fluid that not only can’t pollute envi-
ronment but also retains superior property. Firstly, the prepara-
tion and performance of ester-base fluid and the optimization of
emulsion formulas are simply described, then a systematical eval-
uation of the ester-base drilling fluid formula optimized is con-
ducted in the paper. The research result shows that the ester-
base drilling fluid system developed is of an excellent lubricity
and reservoir damage resistance and its shale inhibition is be-
tween the shale inhibition of diesel oil-base drilling fluid and the
one of water-base drilling fluid. It is suitable for the drilling con-
dition at the bottomhole temperature of less than 120T .

SUBJECT HEADINGS:; Ester-base drilling fluid, Laborato-
rial test, Performance evaluation, Research

Zhang Yan ( Doctor ), born in 1956, graduated from the
China University of Geosciences and received her Master’s de-
gree in 1985, then received her Doctor’ s degree from the
Clausthal University of Technology, Germany, in 1996. She is
mainly engaged in the research on drilling fluid and reservoir
damage resistance. Add:Changping, Beijing (102249), China
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A STUDY OF SHALE STABILITY OF WATER-
BASE POLYETHYLENE GLYCOL DRILLING
FLUID
Liu Pingde, Niu Yabin, Wang Guijiang and Xia
Zhaohui (Research Institute of Petroleum Exploration
and Development) and Zhang Mei (Daging Oil Field
Co.Ltd.). NATUR. GAS IND.v.21,n0.6,pp. 57
~59,11/25/72001. (ISSN 1000 — 0976 ;In Chinese)
ABSTRACT :Owing to the filtrate invasion of drilling fluid

during drilling, the mechanical strength of rock is weakened be-
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