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The Optimal Design of a Casing Program for
Ultra-Deep Wells in the Tahe Oilfield and Its Periphery
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Abstract: With the expansion and extension of exploration and development in the Tahe Oilfield and
its periphery, the original casing program revealed it had limitations in the deeper reservoir, affecting drill-
ing speed and safety. For specific formations, based on the bottom-up and top-down casing program design
methods,and considering the formation pressure distribution and setting position, the size and running
depth of surface,intermediate and production casings were determined. The original four-stage casing pro-
gram was simplified to a three-stage one. Specifically, by optimizing $177. 8 mm casing to $193. 7 mm,a
new three-stage casing program was designed for high-efficient drilling of ultra-deep wells in areas in sim-
ple geological conditions,such as the non-salt area in the Tahe Oilfield. Using $265.1 mm or $206. 4 mm
casing to isolate salt-gypsum layer,a casing program of long open hole through salt-gypsum layer and spe-
cial casing sealing salt-gypsum layer was designed for fast drilling of ultra-deep wells in salt areas in the
Tahe Oilfield. With unconventional casings of $273.1 mm (for ¢311.1 mm hole) and ¢206.4 mm (for
$241. 3 mm or $215. 9 mm hole) , a casing program was designed for the safe drilling of ultra-deep wells in
areas under complex conditions. By simplifying casing program and optimizing the size and running depth of
casing, the drilling speed and efficiency could be improved in areas with relatively simple geological condi-
tions. By optimizing the unconventional casing program, safe drilling could be conducted in areas with com-
plex geological conditions.

Key words: ultra-deep well;evaporite bed;igneous rock;casing program;optimal design
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Table 1 Design of a four-stage casing program
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Table 2 Design of a three-stage casing program
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Table 3 Design of a new three-stage casing program
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Table 4 Comparison of four-stage, three-stage and new

three-stage casing programs
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Table 5 Design of a casing program for a long open hole drilled through a salt-gypsum layer
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Table 6 Parameters of high anti-collapse casing
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Table 7 Design of a casing program of special casing for

sealing the salt-gypsum layer
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Table 8 Optimization design of the casing program in Yubei Block
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Table 9 Optimization design of a casing program in Yuecan Block
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Table 10  Design and the actual casing program of Well QN1

S Btk Bt Wit i BT ST S SRR SR
ER/mm #/m Ffe/mm ¥/m 1A /mm %/m ffe/mm W/m
—JF 660. 4 320. 00 508.0 319. 00 660. 4 320. 00 508.0 319.54
—JF 444.5 2 821.00 339.7 2 819.00 444.5 3120. 00 339.7 3 117.43
=7 311.1 4.749. 00 244.5+250. 8 4 746. 00 311.1 5 202. 00 244. 5+4250. 8 5 130. 00
It 2109 5 948. 00 206. 4 5 945. 00 2159 6 476. 00 206. 4 6 476. 00
- 0 . . o . . . .
PLE 250. 8 PILE 250.8
Eivis 165.1 6 548. 00 139.7 6 545. 00 165. 1 7 003. 00
Ny g/\ N |Jj N 52 » Slirany N
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TSI i 5 24 0y B 4549 0L 3% 11, R H
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Table 11  Design and actual casing program of Well TS1
ik B4k BT TR Wit BT IR B4k SEBRERTR SPREE SRR IR
HA%/mm /m HA2/mm /m HA&/mm /m HAE/mm /m
—JF 660. 4 300. 00 508.0 299. 00 660. 4 306.13 508.0 305.13
—JF 444.5 3 200. 00 339.7 3 198.00 444. 5 3 206. 00 339.7 3 203. 24
=FF 311.1 5 472.00 273.1 5 469. 00 311.1 5 460. 00 273.1 5 448. 80
Pt 241. 3 6 776. 00 206. 4 6 773.00 241. 3 6 800. 00 206. 4 6 800. 00
HIF 165. 1 8 000. 00 139.7 7 997. 00 165. 1 8 408. 00 139.7-+127.0 8 405. 00
(6] IRk, RR IR, 24, 25, TG0 X R A DLl B AR A0 5%

3 4HgSHIN

D) st TRA A AL - AT O 56 35 3t
JoE 2R AR 1 B DX B ) T B S5 AR B R T £ A
FERHH Bk SC B T Al 22 4 R AR A H
B8 T 2 T BT R R Gk 2835 R RO R 3K

2) U5 R T A A2 A X R TR M =
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