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Efficient drilling technology for oil and gas survey in Sanmenxia Basin
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Abstract: The Paleogene sedimentary thickness in the Sanmenxia Basin in Southern North China is large and
continuously distributed, with developed dark mudstone. Through the deployment of drilling projects, new discoveries
of oil and gas in small and medium-sized basins can be assisted. However, the geological environment for drilling in this
type of reservoir is complex, with frequent sand and mudstone interlayers, which can easily cause engineering
difficulties such as bit mud entrapment, wellbore collapse, block falling, coexisting risks of leakage, and difficulty in
drilling. Through the optimization of drilling tool combination and wellbore structure, research on drilling fluid

technology in different sections, development of PDC irregular tooth drill bits, and research on the drilling process of
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“low speed + medium drilling pressure + screw + high-efficiency PDC drill bits”, effectively solved the problems of

wellbore stability and drill bit selection. In the actual drilling of Well YXD1, the average mechanical drilling speed of

comprehensive drilling reached 5.67m/h, that improved 30% , which shortened the drilling cycle by 10 days compared to

the design. Innovations have formed a “new, superior, and fast” drilling and completion technology system for sand and

mudstone interlayers in the Sanmenxia Basin, including a mud pack drilling fluid technology system, a long open hole

wellbore protection drilling fluid technology system, an efficient PDC shaped cutter drill bit acceleration technology for

sand and mudstone interlayers, and a “two low and one high” variable density cement slurry cementing technology that

can be promoted. This can provide useful reference for drilling engineering design and construction in similar regions.

Key words: oil and gas survey engineering; drilling fluid system; PDC irregular teeth drill bit; mechanical drilling speed;
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Fig.1 Structural zoning and drilling deployment of

Sanmenxia Basin
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Table 1 Comparison between the formation encountered during Well YXD 1 drilling and the designed estimated formation
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Fig.2 Practical wellbore structure of Well YXD1
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Table 2 Wellbore structure data of Well YXD1
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Table 3 Drilling assembly for each opening of Well YXD1
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Table 4 Performance of drilling fluid for second opening section of Well YXD1
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Fig.4 Shear stress distribution of PDC cutters with different shapes for linear cutting of homogeneous sandstone
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Fig.6 Comparison before and after use of OGS
PDC Ax-shaped cutter bit
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Table 5 Comparison of drilling parameters between OGS PDC Ax-shaped cutter bit and conventional bits
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100% o 3 LA IR AT 254, o 0% 1 [BOF B i . Al
JE 19.0 MPa, £ JE 10 min, JE % 0 MPa; i JE ] J&
20.0 MPa, # JE 30 min, JEf# 0 MPa, il JE &% .

3 HibREW

i Y XD H 3R TR A 52 0, 5 R I BiE
JOF = 1] e 7 b 1) R SR S A R Bl 0 B = e A
b E T AT, e 3R N b e S A TAR
A BB RIEAAE S X U Y 3 SR IR R
FAWANT

(1) B ¢ 6 5 I W 2 A AR & (3 K + KPAM A+
R CMC e e T B 8 2R 7)) A A8 & T 4 F
LRV RE 7, b G A Sk e A e AR A R R R IR K
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PR AR I BE LR 4780 W AR A 3R (I 8 S Jon 197 35 790+
R CMC IR K CMC 4l B8, + 31 5 T K 0% 2k 77
+KPAM) , A 2 o T b 23 = IR 5 LA K
b IR 3 0 DL R B B B A

(2) Q3 & e TR A B )Z R PDC FIE 15 4
S P B A S BT AR O R 3 A
P PDC & T4k, i TR B A B2 4 m
Bl R AR O S EOR O ¥ HLACES 2 5.67 m/h, AH
Lo i B PDC 4l Sk, MUAHRG 42 55 30.64 %6 s Bl T 58
RUSE-T00 = thr + 5 BT TR & A 14 PDC BLO 4 3k L 78
b 2 B MUARCBE SR 2 55 2206 5 8 4 2l ki
BILAR A S B2 5 15 %

(3) g5 4 i T e b 2 b 2 AR % 3 +
Bl TR A 24T+ F 8k PDC &l Sk "Bk T2 8 ik i
B AN ) 2 R B I AR RS2 B BE 2 A 5 AU
HE BT AT B A AR

(4) A I A i Tk A% b R 48 6 s R R 5 B
TE B F 17 48 1 (2250~2299.88 m) # §2 T F ¥
MR R ARSI /N O AR b BT A, 52
A A L, 2 — 25 R BRI AR M TR 5 /N 2
J2 AU Al 3 o A A1, 2 ORI 58 2R 145 25 S/ B 4 PDC
Bl Sk TR A A B0 M B e ALY
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