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Abstract: The formation depth of the Block Matambo in Columbia is around 5 000. 00 m. Situated in
mountainous terrain,it has complex surface conditions with a large dip angle, multiple pressure systems,
high in-situ stresses,{requent fault and fracture zones,multiple thick mudstone formations, massive gravel
formations and abnormally high-pressure formations. Downhole problems like well collapse.drill pipe stick-
ing,and circulation lost were frequently encountered in the drilling process in six well drillings resulting in
slow drilling rate and long drilling cycle. In order to improve the oil and gas exploration and development
benefits in this block, we conducted technical research from the aspects of casing program optimization,
wellbore trajectory design and control, multi-parameter monitoring and analyzing while drilling, cementing
technique optimization,drilling fluid system optimization,etc. by fully analyzing the geological conditions of
this block and summarizing the experiences of previously drilled wells Based on the research,we developed
key techniques in deep well drilling suitable for this block. Field tests have been conducted in the Well
G10ST5 and it was drilled to the designed depth smoothly with wellbore quality and cementing quality up
to design requirement. Compared with other six deep wells drilled within this block, the drilling cycle was
reduced by 20. 7 days and average ROP was increased from 3.00 m/h to 7. 00 m/h, and loss time from
downhole failure decreased from the original 15%-30% to 7% ,and the comprehensive drilling cost was re-
duced by nearly 45%. The results of field tests illustrated that those key techniques in deep well drilling in
the Block Matambo could meet the requirement of enhancing speed and efficiency in deep well drilling,and
also provide a good analogy and reference points in the rapid drilling of complicated deep wells in similar
formations.

Key words: deep drilling; casing program; well trajectory; hole stability; drilling rate; Well G10ST5;
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Fig. 1 Casing programs of pre/post-deep well optimization in the Block Matambo
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HZIERE FIE L B2 N A T 325 H.600 H Al
1 200 HHEKER 4G, 7T LLAE Caballos 4H #1 )2 3B B
IEE SR R SRR 0 H Y .

2.4 {4k San Francisco 2270 Villeta At EEH T E

2.4.1 TEEFHRHE

%% San Francisco ZH A1 Villeta ZH #h )2 H BE AN
FE A7 76 5 A8 55 ) B0, A E B 6 T TN -
140HCSD B i H 40 70 49 fi B fn &4 Hopi £ i i
4 111 MPa, 4t AR Z y 105 MPa, #JEf1 A A 1R
U 1 5 AR, TG 4 T LA /N T A BE ) 5 3 A 3
b R A B  DIB IR I e S R B R R T
B HT AT S8 530 S 5 Al H AR AR Beoin A2 i B
BE/NBRAIE A DL RO IRAS S i . B H$
s A AT B U A Sk RN T % 3 P IR 4% Rhino XS
Reamer (4N 2 ffiR), — B N EEHH, ol 40L&
R REX M Z HEATIE R, HE N R EE G, Al
Bl S B B 5 1 AT A sl A TR 45 AT 38 o AL 3 s %
FEREJEAT I 8% (B ) 30 1 L DT SE B4 AR 1Y IR
A

.

B 2 Rhino XS Reamer AT 3# AR 28

Fig. 2 Rhino XS Reamer rotary reamer

TEESRD AEEEHL 300 m %1
ANHIE RS TETRSE |7 3,00 m Ab223 1 AR IE 8%,
I TR 150. 00 m EE A 1 IREE L 1411k
Edr. FEIFBR A MEE LR 1 DHKRIES, BE
ESBLR 1 MRIERS R EE RS, INREIE
[E] R s P K TE 2 5 R RS I [ 3SR I I g
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2.4.2 LT HREAKREIKZ

M X DU S Fi A I B [ o A A b2 IR
R Ik 22 L Hb )2 7K RS B8 I IR iR B v R A 5 ) B
/NG ), 2 7K U 3R A R P 8 B M e A Ak R T AR
R PRIME 5 [) B SR 8 A 4 1 i o s 3 A i
B o A A] S MR SR B . Otk ZE DL AR I T
2O FEA b R v TR L AR Ak T W A B
G L Bl 8 LU AR AR M 4 1 M Spacer [ 5 .
HAL ) H:100% K +0. 5% FP-6L W #5] +5. 0%
Xantgan Gum &5 7] +2. 0% MCSA-LB % i i 1
FA75. 0% mE A, HEEHRESE R . %E 1.5~
1.6 kg/L,3h¥ 1 25 Pa, S ZEE 25 mPa - s,

R R AR A B MR T
DU R0 L B 18 38 T A0 08 2k B R b K e %
TRERHE T M 100 g KB+ 35.00%S-8 £ S+
0.35% FL-52 & 38 2 7 +0. 60 % FL-67L [ 3E 2k
#+40.60% BA-100LB B K & 7 +0. 25% CD-Ul-
tra 2} HLH +0. 08 % R-21LB ZZ ¥t 7] +0. 02% FP-
6L LT 44 g K. ZKIEFAR R EA P E AL
U R VTR TR AR R L RN [ 5 A WSO S oL T
PRUEZK e BRI HL A R G 1 e 235 Pk e X % Btk g
FEVERES BN B 1. 92 kg/L, g 26 mL, HY
A TE] 225 min, JiE 25 W 0 O, IR R BE 20 Be, 24 h
YUK 17. 8 MPa,

2.5 SSHMBHENSFIEAR

BT A S EE# San Francisco HJZ2F1 Ville-
ta L JZ= B I BE G A IR AL E B 2E $215. 9 mm I B
BF W T 22 2 H0BE B W0 5 A A R R L B RS I
FR G 18 1o 2 AR Bl B v i A% SR S IR I e IR Al
W B PR AR R AR T Ve B . 1 R e
I 45 25 I 1) Al I TR S R A % B ESD MG I R
A B Bl R S5 R BR % BE ECD, Al LA I 358
HBRE H g b J2 i 2 T R 2 I R T BRI
HUERRI S R 07 TR IR B2 4. SiAh iz
G0 NI S W R T s A A O IR T I O L Bl R
P 15 0 K JBE BH - 22 Ak S5 o DT 552 B 4] 7 - B 4t
e S BE PR S5 5 00, I R i AT KU $2 7 . it T
NG ARR Bl JRUBS: 32 7% AT LA R B 8 Bl I S8 B T
PERE VB HL A A4 T Aa 0 I T 3 R AL SR
SRR B R A DT DR TE B i T2 4

3 ML

RHE HE M X BBl S S £ R AE G10STS
AT TS . I AR G10 I SE i Y —
FES I . G1o 3t K1 3, B3t ok i JF
S50 A& 1 (o) fir s i T3 3 i BR L S 20
AR A 6%, B3tk AR IR a8 . % O 78 4 iF
San Francisco ZH 1 Villeta 20 # /2 B} 1 3| &8 2% Hh i/
JIHE R R B 3 R S, R
Bl BB RS T G10STS 3,

G10STS it 4 876. 0 m, Ml Bl s 1K
3970.0 m. R T VUITH: B 254y . AR 3 13 77 fF 5
SERVE T IR BE BT B IR R TE 30° LI,
PiN SR DAL <5 = N A B PR DY 2 (S N V|
XTI BE RS E B SZ W, [F] B FE #F A San Francisco )2
Z i 58 M A B RS J7 AL L %F it San Francisco
2]\ Villeta 41 HJZ Fil i )2 .

G10ST5 453 San Francisco 20 Fil Villeta 2H,
Hb 2 IF T T T 1) B O BOR  RRAIR T Al 0 R
AR, $2 1 R 0300 4 RS 32 5 B a0 O S A
Y S B R T MISSVACO 7 1 8 7K 3 4l I
W PRHF T I BERR G, WA TR Wk & [ San
Francisco 2 Ml Villeta 41 M1 JZ A% T & Hi L L7
M4 O EPERE MI Spacer PR B & AR UE 2% b5 &8
WK Pe I Ak 7 IR 2 a0 ] Bl =l Sk
Rhino XS Reamer AJ %% g 4" R #% 55 7 A 45 it , it 7]
KBEET 2R B R .

433 San Francisco 2H #b 2 B} i 1 2 2 B BE 45
W 55 4 BrH R 22 YOS S X T RUR: AT T B
Wb TR ORE A R A WO TR IR A B
WL IR U 4 210, 00~4 665. 00 m - Btad f
($215. 9 mm MR, 1 %] AR B 385 BH ™ 5, 5 8 1R
A 0.318 EFFEN 1,272 m*/h, ECD M 1. 83 3 &
1.86 kg/L.fe ik 1. 95 kg/L. HEF & HEZ S
ZAK . AR 22 2 BB A W 5 4 B &R e 0 T &
N AR BB R A7 TE B Y I BE SR XURS: , A 4k 28
K HIL. 75 kg/L BYBE I WORG 0E S B84 2 68 2 & A= T
A5 ) 0 R O 1 50 40 HIR 2 A58 5 ot O Bl B A 300
BERLHOE B0, 8 2 10 R IR 5 1) RS UR B
BRI o DT 5 1 4K 252 A 1 o 18 I XURR:

G10STS FH B H TR H- Bl H: 5 8 1 AR s 28 3%
THIHFGR I B o o 0l 2 BT 200K, B R ot 3k 1) 42 0
B, HixXH AL 6 1T IAH L 2z 85 3 A
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3000 K2 700 LA BT BUAR BEAR G 4500 B33 L
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1) Matambo Xt 5 4 12 . 5 55 1Y) Barzaloza 41
W2, 5 T % 19 Doima 241 Fl Chicoral 2112, & A1
Wi ZE BN 1Y San Francisco 41 2 & A 5% &
JE)Z 1 Villeta 2 )2 2 I S G589 B 1 iy b 1 485,

2) Matambo X BB I B R ] HIF I & 45 4,
IR T8 T2 e KPR B W ) B oK 2 0 7 O ]
IRk B8 T A O T )2 IR )2 R A L TR E A
San Francisco 2 #b )2 Z 1l 58 B R B8 R 7 AL %F
id San Francisco 1l Villeta 44 #1)2 .

3) SR v U0 v S o) R Al O R A R
FoE By OGS L B O o 78 v B E A A A N O R
Tk RE AN EE I TR AR L OF AR A5 AN R By e I R
B WP RE .

4) % San Francisco 21l Villeta 20 Hb )2 B 7]
VR SR e, F kB R
B UG RS EREAERE. TEEN
5% 78 533 A 3 T 0 = B 5 /N R 5 9 R L ]
AT A B Sk RT3 BT IR 48 Rhino XS Ream-
er, IBF IEEE T ABH, CHEEHMIER T A

5) ek Tl B I HOR | 22 2 B BE Al W RN 43 A
e ARAAET DhAT 5045 i) H: 0R B0 300 Fn s 2 H T R
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