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Safe and Efficient Drilling in Presalt High-Sulfur Reservoirs in
the Eastern Gas Fields of Ordos Basin

ZHANG Jinping, NI Huafeng, SHI Peiming
(Changgqing Drilling Company, CNPC Chuanging Drilling Engineering Company Limited, Xi’an, Shaanxi, 710018, China)
Abstract: The main presalt high-sulfur reservoirs are located in the Ordovician Majiagou Formation, eastern gas
field of the Ordos Basin, interbedded and developed with carbonate zone and gypsum zone. In addition, broken clastic
rock, large interval of gypsum, and formations with abnormal pressure are observed. Further, wellbore collapse, tight
hole, high-pressure natural gas containing H,S invasion, lost circulation, stuck drilling, and other downhole failures and
complex situations are easily encountered while drilling, leading to a low rate of penetration (ROP) and difficulties in

[{

safe and efficient drilling. Therefore, the casing program optimization design of “ special drilling for particular
reservoir” was carried out, which integrated high H,S well control equipment, blowout prevention equipment, and
equipment standards. Combination drilling, anti-deviation and fast drilling technologies, i.e. “ high-efficiency
polycrystalline diamond compact (PDC)bit + high-torque single-curved screw +measurement while drilling(MWD) +
drilling jar” were studied and applied. A pilot test used precisely managed pressure control drilling technology was
carried out. The high-density saturated brine drilling fluid system with strong anti-salt, anti-calcium, and anti-mud was
optimized and compounded, forming the technology for safe and efficient drilling of presalt high-sulfur reservoirs in

eastern gas fields of Ordos Basin. The technology was applied in five wells, with an average drilling duration of 54.3 d
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and an average ROP of 8.35 m/h. Specifically, there was an average drilling duration of 11.67 d in the third section,
52.03% shorter than that of the early drilled well, MT1, an average ROP of 6.85 m/h for the reservoir interval, 69.69%
higher than that of MT1, and an average hole enlargement ratio of 6.16%. The electrical logging had a success rate of
100% for a first run. There is no downhole failure or complex situation. It provides a technical support for safe and
efficient exploration and development of presalt high-sulfur gas reservoirs in the eastern gas fields of Ordos Basin.

Key words: high-sulfur; carbonate rock; gypsum salt layer; saturated brine drilling fluid; safety drilling; penetration rate;
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Table 1 Prediction results of formation three-pressure profiles in the eastern gas fields of Ordos Basin
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FEATIR T AT e 1 g

2) Bl R R B R R R 0 AR e
=2 0.3%~0.5%, 64 A 1k B <400 mg/L, ™
Bl B S A 15 e

3) =R IE A 4.0%~6.0% i) GT-MF, ¥
SIS R T, 28 M2 AR R R

4) R FHTE K B B eV, 3 e T v 38 S0 TR B
W, WD 78 T N T 2.5m’/h, DU FER S I R
P R SRR R AR

S)EG R R b, PR RE D1 i 28 Ak B R
KT 5.0%. Wi i AL BRI KT 4.0% . H A0
PR 5 T KT 3.0%, LA il ug 2k i, TE A I g F

3 BN AR

2022 4F, SRR Z W AR HER T = A AR
AP HARAEAE R B X 5 DR AT T
S, BEHLH S 1456 m/& A, F 215G R
54.3 d, FHHLHA & 8.35 m/h, 5 R X AR B %
FEARMASH: MT1 I (L3 2), BT B W46 5 T
33.1%, ML A B HE 5 T 35.28%, HLARAL Mt T
67.67%, AR W, H = a8t ie 3 A )2
Brd v R LA IR . RS T R s
el Ol B RS EE T K R H R A A A 4 R A
B, S BB R AR T R 2 AR R R R A R T IR
) R S B PRTT BRI T R S8

K2 2022 FERMS OFSEHRXIESH MT1 HEEZhHIEFRT L

Table 2 Comparison of key indicators of five wells completed in 2022 with early adjacent well MT1 in the same area

P st Ky )2 B BRI ERIRA FERR Bt BHLA B Y
7R HFRm OPHIKIE/m Bt Big/(mh) PR, % A (mB AT (mh")
2022 5 3230 590 11.67 6.85 6.16 54.30 1456.00 8.35
2021 1 3190 805 2433 403 1170 81.17 107632 4.98
12 2 MSEAh A SR T LI Y 3.2 MPa, £ B IFIIE], M2 ik 15 0, SEBE T 4l

1)5 O =FF66 )2 I BOE Y45 1 B 11.67 d,
BMTL H45E T 52.03%; FIIHLIRE £ 6.85 m/h,
BMTLIRE T 69.97%; FH AP KK 6.16%,
BRI R 2.8, JFIRALH 5.80 m, J & it ik
T, AIUBHARY o S 2 2 i

2) K 40 4% B I H R BB A AR AR AT
T, HLAL B S5, A RRAR T 52 28 ik, S &
Ao H, YY1 IS —mf AR 3R E IR
1R, Fei 5 K 3.5 MPa, ¥ FE& 01 10), Beah sk
30 W M172 58 — B Al R BLAUAR 1R, e 15 %

RN L JE U E AR A AR AR R, TR T A
e %4

3)5 HIFEGE s R vbr, 50 9 B AR R K B O
B PE RE X RE AR R RS E, LA o7 35 M B L 3R Tk A
LA RO, 35 5E O, R R A T RE AR S B A
R E M, Hrb, MT6 H: =7 2 529~2 950 m
H BT A2 5 19.0%, 55505 1 9.7%, &t
19 2.58 d, HUAAL 3 ik 8.42 m/h, SERFRRY R
3.37%, HLUN | RN L T A I TR M 2
FITE R o ZH = TFH BB i F= B BB WL 3.

&3 MTo H=FAHEhHBEZ MR
Table 3 Main performance of drilling fluid in the third section of Well MT6

Hm R (kgL Wl JEkE/mL IR/ (mPass) S SPa B S/Pa e(Cl)/(mg L) pHIE
2550 1.40 51 4.8 40 9.0 1.5/3.0 177 500 10.0
2650 1.54 53 4.2 42 10.5 2.0/3.0 184 600 10.5
2750 1.60 65 4.0 45 12.0 3.0/5.0 191 700 10.0
2850 1.73 67 3.8 47 14.0 3.0/5.0 188 100 10.5
2950 1.80 72 4.0 54 16.0 4.0/6.0 195 200 11.0
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