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Drilling design and construction technology of shale gas geological

survey Well Wanwangdi-3 in the Lower Yangtze Block
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Abstract: The Well Wanwangdi-3 (hereinafter referred to as Well WWD=-3) is a large-diameter shale gas geological
survey directional well which was deployed in Wangjiang Depression of the Lower Yangzi Block, the design depth is
1950m, and the total depth is 1985m. The purpose of drilling is to explore the gas content of the Permian Dalong
Formation, Longtan Formation and Gufeng Formation, and verify the regional stratigraphic sequence. This paper
introduces the well design and construction process of Well WWD-3, in view of the risks and problems in drilling
process, combining the predictive and actual drilling, four technical guarantee measures are put forward including
drilling safety, directional drilling, drilling fluid use management and geocloud real-time monitoring of drilling
conditions, to ensure the smooth and successful completion of drilling tasks. Finally, combining the actual drilling
situation and logging data, the drilling quality, efficiency and core quality were analyzed. The goals of no major

accidents during the drilling process, qualified drilling quality, and high-efficient construction progress were achieved.
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Good economic benefits were obtained, meanwhile, good technical experience for the construction of large-diameter

drilling projects in this area is also provided.

Key words: shale gas; geological survey well; large-diameter well; directional well; wireless measured while drilling;

drilling fluid; geocloud
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Table 1 Lithology of Well WWD-3
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Table 2 Designed and actual drilling structure
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Table 3 Drilling string assembly
PiR/N B H Eil & #E

—JF 4445 mm 4Lk +0228.6 mm G #E X 3+ 0203 mm EEHE X6 +0177.8 mm G5 HE X 3R + D127 mm &5 FF
0311.2 mm i3k + 0228.6 mm F54E X 3+ 0203 mm G54 X 10 +O177.8 mm F54E X 3R+ Q127 mm &5 T
?311.2 mm 4l 3k 4+ (0228.6 mm £ 4E X 2 + 0310 mm k% 1F % + 0228.6 mm £ 4E X 1 + @203 mm 44 X 10
—_Jr R +0177.8 mm G54 X 3HR + D127 mm &5 FTF
0311.2 mm 45k + 0216 mm $2 4T (57 1.25° 2 824T ) + (0203 mm JofE 5 #E X 1R + 0203 mm 454 X 10+ 425
177.8 mm £ 4 X 3 40127 mm & #T 2054
0215.9 mm 43k +)177.8 mm LREESHE X 1R+ 0177.8 mm G54 X 3+ 0165 mm 454 X 11 + (127 mm
B ok 0215.9 mm 4l sk + O177.8 mm T % 4l #E X1 AR + 0177.8 mm 4l #E X 1 AR + 0214 mm $k 1E 88 + 0O
177.8 mm &i%E X 2R + (0165 mm &% X 11 + 0127 mm &5 T
= 02159 mm &k + 0172 mm BB IEFF A EL(1.25°) 4 Bk B 4 A2 sk - 0165 mm JCRE A (A 2
MWD) + 0165 mm 4625575 + D165 mm A4 X 6 M+ O 127 mm BHE I FE A FF X 15 R + 0127 mm &5 gl
0215.9 mm Bk + KT 194 AIBCL AR A+ O 178 mm &4 X 3R+ (0165 mm &% X 6 R+ (127 mm & FF ok O

215.9 mm BCOE 3k + )11 8-4 BUBLO AR+ (01778 mm S5 #E X 3HR+ (0165 mm Hi#E X 1248 + (0127 mm £ FF o
x4 HhiESH
Table 4 Drilling parameters
iR/ Bl vk Bl 28 7Y B R /KN 139 /(remin ™) Hitg/(Les") 3% K J1/MPa
—JF ERALANUE PDC 41 4k 3k 30~60 60~90 55~65 1~3
—HF BAEN PDC 41 4l 3k 40~80 % #4(40~60) + 12 FT 42~56 5~12
Rk s PDC 4 i 4l 3k 50~80 B9 (40~60) -+ BT 32~35
W Bt VRPN 80~100 45~60 34~45
= M sEE PDC &gk 50~80 TIRFT 32~26 8~16
W BNk PDC B3k 30~80 50~60 28~32
W F ANk ZE A WA LN Sk 30~100 60~80 20~25
RS HHBERESMHEESH
Table 5 Drilling fluid system and performance parameters
E NI
R IR S
AR/ BN o/ FV/ FL/ %/ PV/ YP/
S . pH &
(geem™) s ml.  mm (mPass)  Pa

—JF it 6~8% NV-1+4% Na,CO,( £ # ) +0.1~ 1.05~1.10 40~80 <8 <0.8 85~9 5~20 2~8
I 0.3% HV-CMC
TP, BEEE 0.1~0.2%  Na,CO;+2~4% NV-1+0.2% 1.08~1.15 40~75 <6 <<0.5 8~9 12~18 8~15
=JF BA&YW  NaOH+0.1~0.3% NH,~HPAN #f KPAM
W +0.5~1% PAMS-150+0.5~1.0% LV-
CMC+1~2% CFL+1~2% FT-1+1~
2% SMP+0.2% 5 Je i i 71
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Table 6 Drill string assembly of directional drilling section
Bt /m i3k 7 vk B OHo4d &
HIT B e BN E ?215.9 mm PDC %43 +430X 410 $ 3k + 0178 mm Jo i & #E X 1R + 0178 mm 4l
(715~730) HEX 6+ 0127 mm ITE A X 151+ 0127 mm &k
R SETIESEE 0215.9 mmPDCA Sk + 0172 mm BB RAF (1.25°) + 4 m#ek + 0178 mm TC#E Ry G
(730~965) MWD) X 1+ (D178 mm &4 X 6 4R + 0127 mm IIEEEFF X 158+ @127 mm &iFF
FaRhB ZAFHEER 0215.9 mmPDC i3k +0172 mm B8 AT (1.257) + 5 17 423k + 0178 mm JCRE AN #E (2
(965~1410) HEgmIE MWD) X 1H+ (178 mm 45#E X 6 4+ (0127 mm N EEEFT X 154+ 0127 mm 45 FT
Fa st b TR E 0215.9 mm = F 54k +410X 430 3% % + 0178 mm JC W A5 HE X 1R + D178 mm 4l
(1410~1440) HEX 6 AR+ D127 mm I E A FF X 15 + 0127 mm &4 FF
FaRhB EAEFHER 02159 mmPDC i3k +0172 mm B8 8T (1.257) + 5 17 42 3k + 0178 mm JCRE 5L #E (21
(1440~1938.92) HEEmIE MWD) X 1TH+ (178 mm 45#E X 6 4+ (127 mm N EEEFT X 158 + 0127 mm 4541
BB e B ok (0215.9 mmPDC B4 3k 4 )11 8—4 BUbs&h H+ 0178 mm &4 X 6 4 + D127 mm fil

(1938.92~1960.33)

AT X 15+ 0127 mm 54T

TE B E 1409~1432 m I B, U2 LA A BRI 0 iR L SR T = 5 S Bl ik o
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Table 7 Drilling parameters of directional section

UE K/
HBL/ i/ R/ Helt/  FEIE/ 5% R/ R EE/ T
) ) [mL- pH{E
m kN (rrmin?)  (Les') MPa (gecm™) s o i/ %
(30min)™]
HAB(715~730) 40 45 32 4~5 1.08 45 6 9 0.3
BB (730~965) 40 O+ 1241 32 10~11  1.08~1.09 45~46 6 9 0.3
FaRBE(965~1410) 40~60 0~45+IB4F 32 10~11  1.08~1.09 45~46 5 9 0.3
FaRHBE(1410~1440) 60~100 45 32 6 1.09 45 5 9 0.3
Fa Bt (1440~1938.92) 40~100 45+ 1B4F 32 10~13  1.06~1.08 45~46 6 9 0.3
B B (1938.92~1960.33)  40~60 45 32 7 1.08 45~46 6 9 0.3
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Fig.1 Measurement while drilling (MWD)
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Fig.2 Core from limestone formation
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Fig.3 Monitoring interface of geocloud Drilling data
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Table 8 Parameters of target points
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Az 1850.63 1934 —248.28 345.92 425.80 323.18 ’
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~400 Table 9 Well diameter measurement data
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Fig.4 Wellpath and well trajectory
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Table 10 Coring tool parameters and coring situation

I 8—4 BB H.

Il % enIhey R ﬁﬁfw‘ %@f{ﬁ SMER S /mm AER S /mm AR
" fe/m S/ I BME/W) (IR W) /mm
1 1938.92~1945.71 6.79 6.50 95.7
2 1945.71~1954.89 9.18 9.18 100.0 180/144 127/112 105
3 1954.89~1960.33 5.44 5.30 97.4
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Fig.5 Damage by impact load of PDC cutter
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