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Abstract

Most of the platforms in the Wenchang sea field have no more available slots, and some platforms
have no short-term inefficient wells for side track drilling, so there is an urgent need for an
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economical and efficient technology to realize the goal of rapid advancement of reservoir recovery.
In this study, the directional perforating technology with hollow whipstock is used in order to carry
out downhole operations. By comprehensively evaluating the well control requirements, wellbore
integrity, and perforation efficiency, and comparing it with the existing branch technology solutions,
we found that this technology has obvious advantages in terms of cost-effectiveness, low require-
ments for the site conditions of the side track drilling operation, and relatively low difficulties in
the operation process. The application of this technology in the B4S2 well has resulted in the pro-
duction rate after perforation injection far exceeding the allotted production rate and the produc-
tion differential pressure is consistent with that of the previous wells, and the oil production rate
has increased from 72 m3-d™1 to 185 m3-d 1. This technology effectively solves the problem of econ-
omy, meets the requirements of enhanced recovery, and provides a reference for the economic and
efficient development of offshore oil and gas fields.
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SCE 19-1 i MBS A 52904 2000 x 104 m3, fif )2 V3 FLEBREE A 23.4%:; “1-312i1&E % 353.0 x 1073 um?,
B LB R BEE T RIRN, i R E R O SR>, SRR TGE B2 5T R AR
REMIE . T4 sl ORI S A0S M AR, 2 IS 7 SCIFIR B T 3 FHE PR O A2 48
Tl IR A TV [1]-[4]. 2 o SO AR @I AR — A 2 IR H Ul 2 AN 7 S IR SR SL BN 2 AN A2
(TR, BB — I ZEERSLARTE R RR[5]. SR, A5 58 57 SR AE S I IR 322 388 0 K 25 77 T A7 A A
A JEHORPULR VL 4y S, EARAENS (RAIEE @ M AR B, (R M HE R A A E AR = 6] [7]. N T AR
PeIX— @, SR T e LA, B REE M ORI, ST IR EER, FERE T E O
FEE, MSEEL T R seH. SN SO TR EHHEARMI, 2 0R 282 M5 fLE AR B &
ARARANE MV AE 52 /N A 3581 [9] - AH ELSRFH 43 SC o TSR OB SE B, SR A 25O RbHA 88 58 1) 5 L
FARGFHE, VBN EEN, @Sl T2 TR B B IR NI, 85 R e 8
TR[8) - B HRE P B FT A DX H 3 T ekt B R A1E , 15 WRAE 1 5 S 28 BRSO Rt 88 5 e L T2,
RIS S TS RE, i Rl SRR . SR I R IR T S E MG EE[10]. R, BTG ZE DL
SAEMVHE P S R ) j, ASCAE G A 0t 18 e B SO FLRE I 0 i e, i AT #E SEe e R H 2
oA 25 2 ) SR PR A A 1 PR ), DL B 38 7= 1 H o

2. EEEATIRIEAEER
21 BEEADH

SCEFHEIEE A R T AL B AL, JEOMR IS, A R, RV A E HaS. HZ Rl T N
(0.760~0.766) g-cm™3, L% (1.5~1.8) m Pa's, HiFl1/% /1(7.48~9.07) MPa, Hh/fi[% #5(8.26~9.46) MPa, AfiR <
JEE 48 m¥md. JEAGH R ) R %L 1.017~1.038, BT IEHE KR RG. HEl& A7 )= ) REHE
0.89~0.96 ], V¥4 Hh )= e 77 R %N 0.93, [k IR RS o i A IR HIRE R4, HIEHEE 3.2°C/100 m.
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Table 1. Stratigraphic data
%1 bR SR

T Moz C FLRR /% o Jz 1k F1IMPa PBIBEE107° pm? JRUR R 71 R 3
ZH2I 234 353 88.66 17.87 1.017~1.038

Table 2. Fluid physical properties
=2 R TER

e KRR
. WFIES Rs 33 R B (e rer By . w o SUEE TR e CO2
Fidk (MPa)  (m*/m?) Bo (m¥m3)  EEEE(g-em®) KiEE(mPas) M o) G ;F(ngjui%: (%)
HEE WE . .
2 F ¥ ME 43C 1911 144 \
i 9.07 25 VARNEEVAIRN bz SRE BE R
1.199 1214 0.76 0.8532 9.74 15
= \ 0.928 29.76

2.2. HEEMEBEREHILEN D

B5 JFHIH G 451N 20" B4 268.7 m + 9-5/8" 4 1242.7 m + 7")E 4 1101.7~1963 m. 9-5/8"E&E kit
W, 1.58S.G KT I EE 9-5/8" B #ELL N 150 m £ 20" E & #ELL I 50 m, 1.90S.G R H [
2 9-5/8"EHE H L |- 300 m. HAREME W% 3, IREEIE 1. S5AWFLTE, XEdE ST E, BS
Biri 1057 m B RBE K REFERS, 20RNASS R EH: T2, nrdi— SR UEH D3k A 9-5/8"
BEME, TATEE, W2 TN S"SFMERR, ZRSFHIUe CARZ E LR, W2 M FLEK.

Table 3. B5 well borehole data

#z 3. Bs HHEFHIE
FHHIR R} in £ R in TR m W 2 EAupitl
26 20 268.8 X56 202.92 JV-LW
12-1/4 9-5/8 1242.7 L80-1Cr /L80-13Cr a7 Hunting/ NK3SB
8-1/2 7 1101.7~1963 L80-1Cr 29 VamTop

EE@m )
BT @

~ b 38m
KFE: 125m

®Om Sy S\

20°518 X 270.00m

26'3H8: 265.00m 265.00m

121747553k X 1100.00m
12-/4°F8: 1250.00m 9-5/6"E1 X 1095m

1245.00m

215 9mm°E5sk X 1936.00m
8125 1936.00m

TR 1100~ 1930m

Figure 1. Borehole structure diagram of well B5
E 1. B5 AHEEHREE

DOI: 10.12677/jogt.2024.464068 553 1 RAR R AR


https://doi.org/10.12677/jogt.2024.464068

HSHEAR

3. L EFEESFLEAR
3.1. HESHT

B5 JEMTEIR 1025 m FRUaMI%S, S FLRIER N 1790 m, TEHREEE 2 765 m; JEiEHZ K 71 2L
1.017~1.038, J& FIEH L1 2%, HEI&A7HMHEE /) 2 E0E 0.89~0.96 2 1], “FHHEE 1 R ECN
0.93 (%1% 0.93 i15), JENIREFRLT. XF3¢ 4 BPadb it 5, g R B R WL 3 58 H R Ep vl 3 2
FEEDR, W B I R MBI K .

Table 4. Basic data required for calculation
4. HHEETEEMBE

4 I 12-1/4"FH-HR R (m) 9-5/8" £ R IR (M) 8-1/2"FHRIE (M) 7R TIEm)
B5 JE [ 3 1246 1242 1965 1963
B4S2 960 M4 5 1057 m (AR 1025 m) 2010 2005

3.2. 2L E%

ARUAE R g sa R P S K 3.25 m, RUE A 27, 25 0oRk i) 28 T B 22 25 [F)A6r 22 W A B (4 31
FEIEA ), PANFALR AR A 4.4 m. it #2823 1E [ 72K s 35 MPa, Mifii%g: 150°C, #)iiA
42 CrMo, MRFL&IT, e AEMPIETE R, ~EEILE 2,

Figure 2. Diagram of the hollow whipstock
2. BibfESRAERE
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O ARHA A LT B AT AR, AR RO R WA MWD AR 23 B TR R f 22
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FRABEG AL SIFR S IR I DL G LA . AL, AR B, A
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SR G LR -
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SE [ 5 AL B 2 Y IR 540 S FRHR, S5 7 “ R RUKYE IR LA R 23 R 2%, RS o At 28 15 1
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KA. HERER A AL S L(TCP), HUZIRR: w7 OB I LR B i A 4-1/2"~5"5)
fLig, EFIRT BN L.

T R T B DRI ALACR, s 3 Bk (1) 1wt el DS AL S FLAR B R A, DA AL
M-SR} R A I D B IR R, HLPE 2 (B i il (2) T EARRR, RBE S &k
PG (3) RS s #E A LB ROR

95/8” 5#1siT 95/8” 5#A%iF

IER T E S FLACR £90° JFE AT FLACR IE

Figure 3. Effect of a perforation with a positive height side window and a left 90° window
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3.4. FTHESCLG

AR YA A FH (12 [ 77 Ak 2 O At ) 2, T S S8 0 BV 5 o SIS SR R LSRR VS T 4-172" 3 LA
7"29ppf B JKIe)E. 1"ERNA S GER, HA#MSNE 9-518"E4 .

SHLEEI N RRZ R E 4 Pros, FRAERH A s B AL, IR SR .

1.9-5/8 B8, 2. JktLE; 3. 4-12" LK 4. Ra&#Em; 5. RA&EEE 6. 7EE.
Figure 4. Section of the perforation section
4. STFLEREEE
Hor ACRSHLIGE T"EBENIEE, 0<A<428mm, AFCASEHR: B A T"EE 5R RS 86 R 10HE
B, 0mm<B<38.1mm, MFyKIedr: C uRm st SR ds SRR, 13<C<115mm, A
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T IR E LA 9-5/8" BB ARG, MmN IS B R TR 4, B C BU/IME, # C NE/IMERS 9-
5/8" &8 A, N C ANHAER ALK
9T IAE AR PR S NS FLBS S LA FE I, R 3 MREIRAS, BRCIRES WL 5 B,

Table 5. Full gun perforation test status

5. BIeHLRIRES

Fe A {E(mm) SREVSSvEES () C {&(mm) H/E
1 0 0 13 I AIBRARAS
2 42.8 381/ %+ 13 I AIBRARAS
3 42.8 381/ %+ 13 258 0w 25 10IRAS

MR F oz i A 10°4T #0450, B L /0 2,441 EZ RIEA AN (3017 mm?2), %18 13 FLEKH) 4-
12" S LA AT 25 Ot ) 28 S L FE e 2 2.77 m BV AT il AR R .

AUCRH 13 FLEKH 4-172 51 FUAe, 599K 3.05 m, A5 0aHa 2% T & T 10 em 1E NRIF IR 2,
PRAE S FL 5 725 0o A4 1) 255 L AR I8 388 A T A6 2 2K . SRIG S5 R 6 o, 45 R, fEFr A MHUIRE T,
9-5/8" B AR Z BT, UERA T 25 OoRa) 48 58 ) S FLE R (0 22 A PR TS o S5 L5 I Jrt el T AR 2 il
RAENLER, RUZE ARG A RSO00VAE RS 4 3OEIR, s i &

Table 6. Results of target shooting experiment
6. THRER

lag

TEEYY BHCPY Wy 958 EE rRatdl HALKEZ3.05m

5 & iEmm)  AUReM)  Em) BGHR KEm)  GBAERL (mmd)
1 bl 1] 225 13 126 Tt 1.69 5260.17
2 b 1] 211 10.5 1.8 Tt 2.62 3431.56
3 m[ARmE 10° 224 10.3 1 Tt 2.77 3302.08

4. IIAR A

B4S2 F 1 H G g5 At Z IR #05 B5 K4, Rsex B4S2 AL LR A 2T L. &
FE BN E 22 2500 psi a5 K ST FL, B 6 B R, 5L R AR s W B S FLah A, W S FL RS
[ I S L AT #5 R 25 0.3 m3ht, SHALEMERK 4 m3h?t, SFLERAHER L, HE 55080k
5o

AR LA 30 Hz A:7=, MR F=iR 232 m3-d™t, 77y 185 m3-d?, M=yl 72 médt, FEEimiBE =,
DR R E G EE R, W2, FHRAR, B il 240 mddt, A=k Z= 5R1
FEOREE—2.
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(1) ARAENEI T, M T SCE 0 H TR O S ECRARE DR R L, W2 T T R bR i
R, FERFFA S Z S BN RN, P Ed 72 mdd T i A 185 mid
(2) $eih T EPE LR E ST E AL R, LT IR o DI .
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