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Fluid hammer field test and failure analysis in horizontal wells

SUO Zhongwei
(Sinopec Research Institute of Petroleum Engineering , Beijing 100101, China)

Abstract: In order to solve the problems of poor drillability and slow ROP, reduce the friction drag in slide drilling
of the horizontal section, and improve drilling efficiency in drilling horizontal wells in hard formation for oil and gas,
a fluid powered efflux-hammer was developed for horizontal drilling through the analysis of the tool working
principle and the improvement of the structure and parameters. On the basis of bench tests. the performance
parameters, drilling tool assembly and rotary-percussive drilling parameters were further optimized, and the field
tests for horizontal drilling were carried out. The results of field tests showed that the fluid powered efflux-hammer
has a remarkable effect in increasing the ROP over the horizontal well section, so it is worth further research.

However, the failure of the tool in the horizontal section affects its effect in improving the ROP. In this paper, the
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problems of the tool are analyzed theoretically and experimentally, with the improvement plan put forward.
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Fig.1 Schematic diagram of the efflux-hammer working principle
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Table 1 Rotary-percussive drilling design parameters

for the test well section
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Table 2 ROP comparison with adjacent well sections

Torem Y g SN Ry

1 3115~3192 77 MXL-55DXO  42.0 1.8 BEAF

2 3225~3336 111 MXL-55DX0O  44.0 2.5  WRFF

3 3336~3465 129 GFI50yodlvpsx 44.0 2.9 P

4 3465~3583 118 GFI50yodlvpsx 43.5 2.7 WRFF

5 3583~3632 49 GFI50yodlvpsx 13.0 3.8 AFF

6 3632~3651 19 MXL-55DXO 9.0 2.1 whilige

7 3651~3662 11 MXL-55DXO 2.2 5.0 i g IR
8 3651~3700 49 MXL-55DXO 15.5 3.2 wpdi R HIRAT
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Table 3 Assay results of chemical composition of materials

ME Cr C Mn Mo V S P S Ni Ce
H13 5.09 0.40 0.31 1.34 0.92 1.04 0.0083 0.001  0.16 0.034
HHD 2.54 0.49 0.72 0.50 0.27 0.46 0.0360 0.031 <0.10
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Table 4 Tensile test results

e BihrsgpE/  ABteGIEfE WimEIR AR/ WS R R/
MPa W JiF / MPa % %
H13 1640 1430 4.5 1.5
HHD 785 785 3.5 0.5
x5 EBERALEREER KV;/]

Table 5 Impact test results at ambient temperature

BB 1 2 3 FHE
H13 2.0 1.5 1.25 1.6
HHD 1.0 1.0 1.25 1.1

3.4 L
AR WL 6.,
%6 HEREENRER HV1

Table 6 Diamond pyramid hardness test results

Vo 1 2 3 4 5 6 7 8 Vi
HHD FLR A 1039 1014 1039 1049 1091 1011 1055 1065 1045
HHD §rfA34k 524 523 517 509 508 517 493 486 510
H13 G S0k 531 530 517 523 531 544 533 512 528

M 6 7] WL, HHD & 4K & & A 21 5 1Y 2 1 A
JETE 1000 HV1 P b, SE 4R b R 9 5F- 35 88 & 4 510
HV1; H13 (4 b Rk Y 5 4 8 B2 0% = T HHD it
K, F¥ 8 528 HV1,

AT A R
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9. 59K A B S R BT . A TE A 2 i A
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Fig.2 Microscopic morphology and energy spectrum analysis of corrosion points
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Fig.3 Structural sketch of the fluid powered hammer for horizontal wells
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