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Drilling fluid continuous circulation drilling technology and automatic

equipment design
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Guangzhou Guangdong 511458, China)
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

S B A B A TR B R T R A R T
A, AR AR T e 3R R GE(CCS) i T TR AL
ARG S Z [ kS oo,
N TR IE N T 2355 MR KA LS . WAh 7
A B I IR GBI DL RO I SRR BR T
IR i T S Al A B B R OR
T B R A e R | R R e A R A X
S RO R 1 T B IR A I R L i o LAl ]
P X 1R A A i B 2 1T LR T R, X N
4 2% At A — 2 1 U

2 EZBAHABREATFRIKESRZE

T DA At A M 0T Al S 8 5 7 P 5 AR ) T P
A LB AE T 5 R0 O T S T e A i
Al o FURGTE AR B I ORI R I AR R AT
I BRI A AR, SR B A R E 22
20T IR Z B OF HLARCE] T AN B 8
RO A0 52 PR L A R 22 2 AT B E 1B,
NOV,

e [ X T 3 2k A 25 5K B9 BF 5T 1 AL TR AP B
B, T 3R E B AT AR DL S PRz 8 A 1
I TE A MK LEE B 2 KA A A
RHIFBE BT 22 5 v T 1 SEAR #1453k (CCT) RO B i
F O T A o 8 SEAR BR 4 Sk S A A R N 5
i FH AR o (ELRS T 3 2 AR 5 2R G828 00 2 4 F A o
JB— BR WA A TFBORE X WP E 17 A R
BRI 1] 11 = 0 e 3 5 41 P R By i i 1

3 BHUESBERFOEEHHH

oA S5 B W SRR B Y Bl A 1 AR PR OF
2 A5 Al sl o PR, 76 [ A1 A A 38 27 36 &R
IR 2T S a S L WA A o2 BN K i R
RSO TH A S LS SER IR I D45
31 B

SE AW ST A BB (9 Bl W% 26 21T 1 B
(ULIET3) , 2 28 h #5828l W D)4 2 e A%
S RE 3T L. TR A A [ S B IR D)
A4 EJr TR T A AR e fF EEAH A
BB I WU e ZR ST AT - FE 8] A B I 2 | 4z B I A
W1y 5% i R i S 9 55 0 A B < o DD A 9 B KR A 2
A Horp— 2 A B A A B R AR BT e A 5, o — A A
AR A IR M By S A T U o A AR B g S B
P 2 ) A B g A ER R T U, 5 R A
2 2 W8] AR I 8 45 FO DAY RS sl e B3 ) AT G
B W 5% 10 A B AT T A I AR B W T T — 2
2 S ] i 17 5% 8 22 [0, JHG 0 5 B T e 0 3 0 A%
H8h R RATEAE A SRR VIR R 5T O 1T
PEEV N R U O i el S B N BT o P R K B B
s AR
3.2 ASWLELEAGER I 13 A T AR U

PRV N A B B R 0 T
1 ECD U2 J2= 8 B I 5 Bl AT 0 T AR I B - 85 T
VA IE B B EI 5 Bl 4 ) A By g% L R 2R
2 I A By 5% A% e A 8 1 R L AL TAT IR,
B I o G A B B TR O BT B AR e T KR B
FEAT IR (DL 1B 4a) o 7R85 ECD #US 2 4 5
AR Y L T BT SR SR AR TR S i A By
W 1% 5 4 ek ] AR [ W% 2% 22 [ ) 57 N i o A 41 )
TR TCARAETS EAGAT , b i 4 FF i) i By 6 % b 19T
TFARZS , LT T 20 > o o) A 5 st e Ak T AT 5 AR
I8 55 30 A8 B b BRI TD O PR, Bl YA o T K A



66 AR TR

202146 H

|
NZYPN

NG

1= #2— A B WU R 485 2- 1—F =
AR B3 5% % 5 2- 1= 1— 2 I8 3R T ] Az 5 2-2— 42 [l
By W8 gk 5 2-2-1—2 R T8 W] A2 5 2-3— 4l IF W 5%
W B 2-4—TFRIA ] 3— el sl 1 R IL

B3 $hFRESEB/IFFORE

Fig.3 Wellhead for drilling fluid continuous circulation

FREART IR 5 5 SR 5 T0U 8 5% 2l 51 0T b R B AT R 4R
S, ME IS Bl 2K 2 vh TR SR ARG AT, [R]85 1 9 5%
A % B R TTAT T, b B 0 5% 10 A B R N ARl T
(UL 4b) s 5 b F Bl AT PR K 1T, 45 Ak i T
GRE Al Y8, TOUSIR A 2y L 8 Bl A 4 Sk E A 4 ]
i 17 W8 g 55 e b T 2 B W 17 45 =2 18] B9 467 B it

/\

| >
4 |

e

1
72/2—4
,
1
3

(.

4
3 4-1

92—

|| IO 1O Y I IO I N 0 S I B IO IS B0 0 Il S I

>
(a) TEH HETTIR A\ B

BN

(b) THUHRAN 55 38 5 1% [R] I SN B

i 4 A R B [ 1 i S AT, 4 S DA B g 5 H R O
2t D) A B 5 45 =2 ] 6% AT 38 O TR B A S L B
I 55 300 4 % 1) 4 DA 2 s P RN AR IR TR R
Bl FF R B AN A HE R R WG R g (W
de) s SRIG , A F ) A By et 25 b 1 21 I Al By
FTIF, P b 75 B e 35 SRAAT HEAT A A, B T
55 100 5 6 4k 52 1) 4 1) 4 s v RN RO YRR R SR
MRk ADEER R G0 (WL 4d) o ARV T B 2 B T
TAERELAHE], TP AR .

AR 25 T 1 LA s AL R YT &R g g
SR B A SEBLT A IR rp PR ) B AR i
TS [B) VBT 2, 7 sk b ikt e 1 DR RV B L DORD 3ot
EAE CORS il

ARBEA A SO RGN E A AT
ANV B AL AR TS S R AT A 0, DA A o T
A AR o b AR A R R e s SR, TN T
SR O R T " e

4 %

(1) 3% 22708 B 5 R 22 4] 58, 7 B gt 5 7 b
T 22 BB AT IR R S B AN A IR B, DA
A58 75 48 924 10 26 %% B2 (ECD) PR FF RS E L R IIE
Bl 0022 e RUAE . e B AN G IROE LR
LRSI SE R IR T 2 B R4 N L (AR 4T
IRt — LW T TR o

(2) H iy 3% 25 78 30 85 1 5 R A 18 Ze 18 35 R 40

(o) S5 BR RN BT (d) s ol A 17 108 5 4T TR 2

L= 8 52— A S B DT R 5 5 21— S I AR 07 58 8% 5 22— 4 3 ) Al Bl 159 2% 5 23— W 55 1 A B 5 24— T ¢ i)

115 3—AL4TL 2 J3 R B s 4—4AF , 41— B AT B AR 2 3k

B4 IFEAITRIEE A RIELEBT TIERE

Fig.4 Working principle of continuous circulation of drilling fluid when dismantling drill pipe
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