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Drilling fluid continuous circulation drilling technology and automatic

equipment design
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Abstract: During drilling operations, circulation of drilling fluid has to be stopped in make-up and break-up of drill rods,

which will cause the cuttings to settle downhole and the equivalent circulation density (ECD) of the drilling fluid to
fluctuate; thus affecting the borehole safety. In order to avoid the above situation, the concept of uninterrupted drilling
fluid circulation drilling technology is proposed. Drilling fluid is diverted through a continuous circulation system (CCS)
or continuous circulation joint (CCJ), by-passing the section of the drill pipes being worked to maintain mud circulation
in the well, and stabilizing the equivalent circulation density (ECD) of drilling fluid. According to the technical
principle, an automatic drilling fluid uninterrupted circulation wellhead is proposed. Through the cooperation of back-up
tongs, the automatic drilling fluid switching system and torque-transfer power slips, uninterrupted circulation of drilling
fluid can be realized during the disassembly and assembly of single drill rods in drilling to avoid effectively the drilling
safety problems caused by drilling fluid standstill and excessive settlement of cuttings .
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Fig.1 Schematic diagram of the CCS system
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Fig.2 Schematic diagram of CCJ
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Fig.3 Wellhead for drilling fluid continuous circulation
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Fig.4 Working principle of continuous circulation of drilling fluid when dismantling drill pipe



55 48 55 6 1)

RN S5 B O SO PR A BOR I A sl ke BT 67

(CCS) Fi SEF B33k (CCH 2 Rh i RIE . #E 42
TEA R G (CCS) oL 5 R MW T — 14, A ik
FREE T N A AR B, d5e R PR 2 DR E 8 O >
G PR R OR R, S8 R AT SRR IR, 2K
AN TR PR B3 R 50 A AR AOR  CAR A i fe )
B R AS 5 B AR R 4%, HOAEE T KA 2 A
MEZAE I TR

G Bz S (CCT) HAT AR fA] 50 25 40 2 (i
R RE A 1 ARG, 18 TARSAR B I 5 0 (AL
B = A g A oo RN A AR S B
INHEAE TY , B —EZ 2kl

(3) A B AL AL A (8] B0 20 11 3% 4%, i 7
HE A AR e R GG HL B ) R ELI LA L T
S AG JE R ) 42 2 PR B R T VRAS [R] B A BF .
RO IR B N AR g 82 & By - E e £
BCAIE T N B a4

5 % 3Lk (References) :

(1] J2&, 5y LR Bk R [T]. [ A il I T2, 2003, 19(10) :
25-26.

ZHOU Shuang, XIA Li. Continuous circulation drilling[J]. For-
eign Oilfield Engineering, 2003,19(10): 25-26.

[2] BARRMWE, ThR 0T, BROR, AF  E SR B HOR M R R ST
AR T2 ,2011,33(1) : 1-6.

HU Zhijian, MA Qingfang, SHAO Qiang, et al. Development
and investigation of continuous circulation drilling [J]. Oil Drill-
ing & Production Technology, 2011,33(1): 1-6.

[3] S J7 A [E W08 2R B I R [T]. A am ALk , 2008, 36 (9) -
210-212.

MA Qingfang. Uninterrupted circulation drilling system [J]. Pe-
troleum Machinery, 2008,36(9):210-212.

[4] AYLING L J, JENNER J W, ELKINS H. Continuous circula-
tion drilling[ C]//OTC 14269, 2002.

[5] Vogel R. Continuous circulation system debuts with commercial
successes offshore Egyp t, Norway [J]. Drilling Contractor,
2006,62(6) :50-52.

[6] BRAvid, BERAVXS , X3 A, 45 . 3% S A B0 5% 0 T AR J5UBE 23 B K 5
FRBTLI]. PR A2 2241, 2007(82) : 110-112, 178,
CHEN Xiangrun, QIU Yaling, LIU Qingyou, et al. Working
principle analysis and conceptual design of the continuous circula-
tion system [J]. Journal of Southwest Petroleum University,
2007(S2):110-112,178.

[7] kB, 29l , T, % GBS R AR S ST
TAMIEVR ,2011,16(8) :44-47.

ZHANG Wei, LI Yingming, WANG lJialu, et al. The technolo-
gy facilities of continuous circulation drilling and their application
[J]. Sino-Global Energy, 2011,16(8) :44-47.

[8]

(9]

[10]

(1]

[12]

(13]

[14]

[16]

(17]

57 AR, AR LXZ- 1 AU S R A A
Sl [T] AL, 2017,45(4) - 1-6.
MA Qingfang, HU Zhijian, XIAO Jiangiu. Development of
LXZ- | continuous circulation drilling system [J]. China Petro-
leum Machinery, 2017,45(4) :1-6.
TN, RV S8R 2 A SRR R R G R R S R[],
BisR T.2,2008(2) :46-47,54.
YANG Gang, CHEN Ping, GUO Zhaoxue, et al. Development
and application of the continuous circulation drilling system [J].
Drilling & Production Technology, 2008(2) :46-47,54.
AR, T 05 AR AR B R VROE S B R e B R BR
S AT SARITLT) AT PR, 2010, 38(2) :62-65,7.
HU Zhijian, MA Qingfang, HOU Fuxiang. An analysis of the
process control technology for drilling fluid continuous circula-
tion system [J]. China Petroleum Machinery, 2010, 38 (2) :
62-65,7.
MR, D Y B AR AR SR IR I R ST I HE R A R
Beit[T] ATl LR, 2016, 44(1) : 14, 9.
XTAO Jianqiu, MA Qingfang, HU Zhijian, et al. The structur-
al design of power tongs for continuous circulation drilling sys-
tem[J]. China Petroleum Machinery, 2016,44(1):1-4,9.
Sl T R S R PR AR ST R BT RS R LT )L A i AL,
2008,36(2) : 75-78.
CHU Yaoqiang. Development and application of the drilling flu-
id continuous circulation system [J]. China Petroleum Machin-
ery, 2008,36(2):75-78.
EGM, Bt HREF ESER ARG LEI R KRS
WHIFEMTELT] A e %L, 2009, 38(10) : 35-39.
WANG Xizhou, WANG Hongbing, XIAO Lijun, et al. Analy-
sis on elastic load bearing capacity of tubes inside slips[J]. Pe-
troleum Mining Machinery, 2009,38(10) : 35-39.
o S B Ot B A T A T TR O R X 5
Pr5 ek T]. Ao L, 2010,39(8) - 7-11.
YANG Xiongwen, ZHOU Yingcao, FANG Shiliang, et al.
Strategy analysis of narrow window drilling technology and
practice[ J]. Petroleum Mining Machinery, 2010,39(8) :7-11.
Laurence J Ayling. Continuous circulation drilling method:
732241882[P]. 2008-01-29 .
TRaEEE BUARAG , ok i, 45 . I S SR 2R AN T Y Tl Ak B
FHRDILI ] AR 12,2014, 36(6) : 1-6.
ZHANG Wunian, JIA Yinge, ZHANG Jing, et al. Industrial-
ized application of valve-type continuous circulation drilling de-
vice[ J]. Oil Drilling &. Production Technology, 2014,36(6):1-6.
AT 8 AT AR TL A Ta] W47 B0 1 A T[] A7 il L, 2009, 37
(9):129-132.
REN Lingchao, HE Dongsheng. Design of the uninterrupted
circulation valve [J]. China Petroleum Machinery, 2009, 37
(9):129-132.

(i H4)



