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Rock-breaking experiment with supercritical carbon dioxide jet
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Abstract; Drilling with supercritical carbon jet is an unconventional oil and gas reservoirs drilling and production method
with great potential. The supercritical carbon jet experimental system was developed based on the basic characteristics of su-
percritical carbon dioxide combined with the actual drilling and completion technology features. The rock-breaking experiment
was carried out with the experimental system. The results show that the rock-breaking ability of supercritical carbon dioxide
jet is much better than the high pressure water jet. The effect of the nozzle diameter, standoff distance, jet pressure and rock
parameter on the rock-breaking ability of supercritical carbon dioxide jet agrees well with that of high pressure water jet,
while the effect of bottom-hole temperature on the rock-breaking ability of supercritical carbon dioxide jet is very marked.

And the rock-breaking effect sharply i as the i of jet temperature and the increase trend reflects a slow;ng de-

cline after the temperature exceeding the critical value.
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Fig.5 Effect of nozzle diameter on rock-breaking ability
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Fig.6 Effect of standoff distance on rock-breaking ability
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Fig.7 Effect of jet pressure on rock-breaking ability
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Fig.8 Effect of rock strength on rock-breaking ability
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Fig.9 Effect of bottom-hole temperature
on rock-breaking ability

FEHRIR LR IR KR B I FE BT, AL TS
8 CO, HHIE-SACHTR M BEE VLRI AR ], 302 R E R
FrpERR ) EFRRRENT R, CO, M
B RS ARG RS TR AT R A B S RE SRR
YRERE TR FER ,SC-Co, MARA THET
SEEEHERNRT BRI BERELEL
BOFLBR NS | IS I b R A 9 £ A
TR, T FRAE A SRR B T RR IR ) S SR TR A
R WEE R g, SC-CO, ST A TR
BT WA R MR I T 88, TELPREH
P EE R RE ST SRR S
AT EFFRE CO, FRARTEAEN 1 km FF BRAL B AT LA
B R, 5 TR I AR BSTEEHF
3 0% i

(M T&EKER, SC-Co, SHRER AL
$EE BHNATICEHIERERE,

(2) B 5 T G 720 PG B Y 14 K, SRR B L
RICERBES, FERRE, WS E S A
AIREE R, BEEB RN .

(3) FHRIMERBERT SC-CO, STHHEA B R
BE | REEDIGRESRE SRS AR 2R

SE N

(1]

(2]
(3]
(4]
(5]
(6]
(7]

(8]

(9]

(10]

[11‘]

[12]

[13]

KOLLE J J. Coiled-tubing drilling with supercritical car-
bon diexide[ R]. SPE 65534, 2000.

FAISAL Aladwani, JULIUS P, RICHARD Hughes. Mod-
eling of an underbalanced drilling operation utilizing su-
percritical carbon dioxide[ R]. SPE 114050, 2008.

BE G, BB, DR, 2005 FEIMEHREBR
[T]. S5 5E38, 2007,24(1) :61-70.

XU Tong-tai, ZHAO Zhong-ju, FENG Jing-hai. Develop-
ment in drilling fluid technologies abroad in 2005 [1].
Drilling Fluid & Completion Fluid, 2007,24(1) :61-70.
FRH, RLIE, R, EARRTER RS
Frg PR A R). RS B Rt I B 5T SR
HA T A H REATT &, 2010-10-24.

SUEHIRO Y, NAKAJIMA M, YAMADA K, et al. Criti-
cal parameters of {xCO,+(1-x)CHF;| for x=(1.0000,
0.7496,, 0.5013, and 0.2522) [J]. Chem Thermodyn,
1996,28:1153-1164.

BERT M. IPCC special report on CO, capture and storage
[M]. London UK: Cambridge University Press, 2005.
GUPTA A P. Feasibility of sup‘ercritical carbon dioxide as a
drilling fluid for deep underbalance R]. SPE. 96992,2005.
KOLLE J J. Coiled tubing drilling with supercritical car-
bon dioxide US, 6347675B1[ P]. 2002-02-19.

DU Yu-kun, WANG Rui-he, NI Hong-jian, et al. Appli-
cation prospects of supercritical carbon dioxide in uncon-
ventional oil and gas reservoirs; International Conference
on Energy and Environmental Protection, Hobhot, China,
May 14, 2012{ C). Switzerland: Trans Tech Publica-
tions, 2012.

THR, RaR, HER. BIEFRESEHEINL

HREE CN 201120017722( P). 2011 08-10.

Bede, Tk, BES. #BIGS co, HBMEA KK

EEE[I]. AMLTIRE, 2002,31(5) :32-34.

LIAQ Chuan-hua, WANG Dong, GU Hai-ming. Prelim-

inary study of supercritical CO, extraction technology and

equipment [ J ]. Petro-chemical Equipment, 2002, 31

(5):32-34,

EEY. B R T AR S S AR

[D]. FRE AMAKFEOMTHELER,2008.

WANG Zai-ming. Feature research of supercritical car-

bon dioxide drilling fluid[ D). Dongying: College of Pe-

troleum, China University of Petroleum, 2008.

Bere. BEKHRBEVEBGRERUHR(D].

REAWMNEAMTESEER, 2002.

NI Hong-jian. Numerical simulation study on rock
breaking mechanism under high pressure water jet[ D).
Dongying: College of Petdeum Engineering, University
of Petroleum, China, 2002.

(H8B FEH)



