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Test and evaluation of hurricane flushing tool for coiled tubing drilling and grinding

GAO Sen, YANG Hongbin, HAN Lei
Changging Downhole Operation Company, CNPC Chuanging Drilling Engineering Company Limited , Xianyang, Shaanxi 712000, China

Abstract: During the coiled tubing ( CT) drilling and grinding operations, the drilling and grinding tool string needs to be dragged
repeatedly to flush the wellbore , which is time-consuming and inefficient. Adding hurricane flushing tool to the CT drilling and grinding
tool string can increase the displacement in the flushing stage above the design value to clean out large-diameter solid particles in the
wellbore, so that the wellbore cleaning efficiency is improved. The results of indoor and field tests show that when the displacement is
higher than 500 L/min, the hurricane flushing tool is fully turned on, the motor is not damaged due to liquid diversion, and the
displacement for wellbore cleaning is further improved; meanwhile, the average drilling and grinding time is reduced by 33. 1%, the
average wellbore cleaning time is reduced by 74. 9% , and the average operation time is reduced by 52. 7%. When the displacement is
lower than 400 L/min, the hurricane flushing tool is completely closed. The hurricane flushing tool can help improve the overall
efficiency of drilling and grinding while ensuring the intrinsic safety of supporting CT, wellhead devices and wellbore.
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Fig.1 Structure schematic diagram of hurricane
flushing tool
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Table 1 test results of opening displacement of different
sizes of throttle nozzles

Wy M N AR/ B IR HEE/ (Lomin™")
mm BT IF AT SEAFTIT
11.0 / / 133
15.0 / / 279
17.0 388 394 412
18.0 424 436 442
18.6 485 497 503
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Fig.2 Critical open and full open state of hurricane
tool bypass
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Table 2 Calculation results of opening pressure of
throttling nozzles with different sizes

DA W A/ 5538 7 I 1615 3 R P/ MPa
mm HIEFTIT SERITIT
11.0 / 0.30
15.0 / 0.39
17.0 0.45 0.51
18.0 0.43 0.47
18.6 0.49 0.53
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Table 3 test results of joint commissioning test of motor
and hurricane flushing tool

st HeR K/ TAERES)  fad s/
BEN4E/  (Lemin™") pm [%&/MPa  (N-m)

mm ER WK EW W EW I ER

19.3  227~454 300 217~434296~305 3.2 3.2 415 300
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Table 4 Annular velocity of different outer diameter
hurricane tools matched with different inner diameter casing

JRE XU T EL AR
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114. 3 mm

400~ 500 1.2~1.4 400~500 1.3~1.7
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139. 7 mm

400~ 500 0.7~0.8 400~ 500 0.8~0.9
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Table 5 combination of downhole tools for field test
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Sl mm mm mm  JF/mm ﬁ(}_
FELLWAEEESE 430 T3 60 43 PP 31.78 ¢
WERLEETF 807 73 24 43 #% 29 mm EK

FERPEHTH 567 73 / 43 FHEMERSE 17.2 mm

KRGt 1330 73 24 43
s 1730 73 30 43
ik 419 73 / 43 #H1R
JE 300 93 / /

3.3 gkt iz

PRI 06 3 P = 40 b 1o 00 4 A 3 6 B S
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F1500 L/min, {2 5 28 HE &, 400 L/min B 22
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Fig.3 Variation of pumping pressure with pumping
displacement
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Table 6 corresponding opening displacement and
pressure drop of the throttle nozzle for field test

MR s FEIFRN I SHBIT IR (52 21TIF)
HAE/mm HiE/(L-min™") 45 S M FE R/ MPa
400 0. 46
17.2 450 0.58
500 0.71

MR 6 ATAL, M5 s R SE R 17,2 mm B
TUEREYIREIL F) 0. 3 MPa, i & 15 i WE R iR 52
3K H2SHEETE 400 L/min B 35 R RR(E RS K T2
SZEHATE] 17 mm 573 394 L/min HE& X0 1
JEREAE (0. 45 MPa) , BB B E0 5 2= I S2 5015
FEREAR AL R S — 2, B T2 Py i 40 LA v IR ot
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Table 7 calculation of circulation resistance before
opening hurricane flushing tool

G HEBR  aER s UM SRR
(Lomin™) JERH/ JEERE/ JEERE/ -V iV
MPa MPa MPa MPa MPa
410 9.88 10. 08 0.37 0.48 20. 81
440 11.17 11.45 0.42 0.55 23.59

B ER BB THR 45 3 ) 1, S HE 4 410 L/min
F1440 L/min B, B0 0 B4 85 BH (AN 75 282 3k s g 4
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0.5 MPa Z& 47, Ut B T B N A0 56 S ML AG 5 22 5 iRk 1Y
SN AR TR AR IR R I TE AT I, (H
AT ME R SE M 11.0~15. 0 mm, HE& M 133 ~279
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