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(54) SEDIMENT CORE-BORING DRILLING PROCESS SUITABLE FOR SUBMARINE ROPE 
CORE-BORING DRILL

(57) Disclosed is a sediment core-drilling process for
a submarine wire-line coring drill rig, including 1) lowering
the drill rig; 2) drilling in a pressure-suction mode; 3) drill-
ing in a rotation-pressure-suction mode; 4) cutting sedi-
ment cores; 5) recovering a core inner tube; 6) cleaning
bottom of hole; 7) punching before adding a drill pipe; 8)
lowering another core inner tube; 9) adding the drill pipe;
10) punching after adding the drill pipe; 11) repeating the
steps 2)-10) until a given hole depth is reached; 12) re-
covering the drill pipe and a wire-line coring outer tube
drilling tool; 13) recovering the submarine wire-line coring
drill rig. The core-drilling process provided herein is suit-
ed to working conditions without mud lubrication and mud
protection for hole wall. This invention has advantages
of low disturbance and high efficiency in coring and is
suitable for remote operation.
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Description

TECHNICAL FIELD

[0001] The application relates to a sediment core-drill-
ing process for a submarine wire-line coring drill rig.

BACKGROUND OF THE INVENTION

[0002] A submarine wire-line coring drill rig is always
required in marine geological research, mineral resource
exploration and subsea engineering survey. The subma-
rine wire-line coring drill rig refers to a type of large-scale
drill rig that a rig body is lowered to the seafloor from a
mother ship through armoured umbilical cables, and the
submarine wire-line core-drilling is performed through re-
mote control of an operator on the deck. Compared to
conventional land rigs or large offshore drillship rigs, the
submarine wire-line coring drill rig has the advantages
of low power consumption, high mobility, good coring
quality and high-efficient operation.
[0003] In submarine sedimentary stratum core-drilling,
the submarine wire-line coring drill rig differs from the
conventional land rigs or the large offshore drillship rigs
in the wire-line coring process, including:

(1) The conventional land rigs or the large offshore
drillship rigs adopt mud as a flushing liquid during
punching. The mud offers great protection to the hole
wall, and has a strong ability to carry rock powder.
However, the submarine wire-line coring drill rig can-
not carry mud and other auxiliary equipment, con-
sidering the limits of size and weight of the rig. So
the submarine wire-line coring drill rig often uses
seawater as the flushing liquid, which forces the sub-
marine wire-line coring drill rig to adopt different
punching modes to accomplish the punching while
minimizing the impact on hole wall.
(2) Without the mud protection for hole wall, and with
the use of seawater for punching, the submarine
wire-line coring drill rig is more likely to be exposed
to a risk of hole collapse than the conventional land
rigs or the large offshore drillship rigs, and faces a
risk that a new wire-line coring inner tube cannot be
placed in the correct place after being lowered. This
risk is invisible and hard to be monitored and reme-
died. Therefore, the punching should be performed
again after lowering the new wire-line coring inner
tube and adding a new drill pipe to ensure that the
following drilling is performed smoothly.
(3) The submarine wire-line coring drill rig can be
remotely controlled and has high degree of automa-
tion. Facing drilling accidents, it is hard to carry out
artificial intervention and treatment (such as the add
and removal of drill pipes as well as the recovery and
placement of wire-line coring inner pipes) for the sub-
marine wire-line coring drill rig, but it is easy for the
conventional land rigs or the large offshore drillship

rigs. Therefore, the drilling process of the submarine
wire-line coring drill rig requires a higher level in safe-
ty and reliability.

[0004] Due to the unique features of the submarine
wire-line coring drill rig, the standard drilling procedures
of the conventional land rigs or the large offshore drillship
rigs fail to match the operating conditions of the subma-
rine wire-line coring drill rig. An improved core-drilling
process is required to match the unique features and the
operating conditions of the submarine wire-line coring
drill rig.

SUMMARY OF THE INVENTION

[0005] To solve the technical problems above, this in-
vention provides a sediment core-drilling process for a
submarine wire-line coring drill rig, which has advantages
of low disturbance and high efficiency in coring, and is
suitable for remote operation.
[0006] The technical solutions of the invention are de-
scribed as follows.
[0007] A sediment core-drilling process for a subma-
rine wire-line coring drill rig, comprising:

(1) arranging a plurality of drill pipes and a plurality
of inner tubes on a storage rack of a drill rig; placing
an inner tube that is hollow into an outer tube drilling
tool; lifting the drill rig into the sea; leveling and sup-
porting the drill rig by leveling-feet below the drill rig
after the drill rig arrives at a surface of seabed sed-
iments;
(2) switching a reversing valve to allow an inlet of a
rodless cavity of a seawater suction cylinder to com-
municate with an inner hole of a drill pipe; keeping
the drill rig to drill in a pressure-suction mode; pass-
ing force from a drilling power head to the drill pipe
and the outer tube drilling tool to drive a thin-walled
annular cutting blade at a font of the inner tube to
cut into seabed sediments at a speed of 2062 mm/s;
and drawing seawater from the drill pipe by the sea-
water suction cylinder, wherein a volume of the
drawn seawater is equal to a volume of a sediment
core sample in the inner tube;
(3) switching on the drilling power head when a pro-
pulsive force of the drilling power head is not enough
to drive the thin-walled annular cutting blade to cut
into the seabed sediments at a reasonable speed
only by pressure; drilling and cutting into the seabed
sediments under the conditions that the outer tube
drilling tool is driven by the drill pipe to rotate and the
inner tube is kept from rotating;
(4) raising the drilling power head to take the drill
pipe, the outer tube drilling tool and the inner tube
up to a position where the inner tube is able to be
removed; cutting sediment cores;
(5) using a winch to lower an extractor; recovering
the inner tube containing the sediment core sample
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to the drill rig; separating an active drill pipe of the
drilling power head from the drill pipe which is ar-
ranged below the active drill pipe; raising the active
drill pipe to a highest position; placing the inner tube
containing the sediment core sample on the storage
rack of the drill rig;
(6) reconnecting the active drill pipe to the drill pipe
which is arranged below the active drill pipe; switch-
ing the reversing valve to allow a water outlet of a
pump to communicate with the inner hole of the drill
pipe; switching on the pump and the drilling power
head; cleaning a bottom of the drilled hole by using
the outer tube drilling tool to wipe stairs at the bottom
of the drilled hole, wherein the stairs are formed since
the inner tube protrudes from the outer tube drilling
tool;
(7) using the pump to repeatedly perform punching;
wherein the punching is performed by raising the
drilling power head to take the drill pipe and the outer
tube drilling tool up 1.5-2.0 m from the bottom of the
drilled hole followed by staying for 20-30 s and re-
turning to the bottom of the drilled hole;
(8) separating the active drill pipe from the drill pipe;
raising the active drill pipe to the highest position;
lowering another inner pipe that is hollow into the
outer tube drilling tool;
(9) adding another drill pipe;
(10) using the pump to repeatedly perform punching;
(11) performing one or both of the steps (7) and (10)
as needed; determining if the core-drilling reaches
a given hole depth; if yes, proceeding to next step;
if no, repeating the steps (2)-(10);
(12) recovering the drill pipe and the outer tube drill-
ing tool; and
(13) recovering the drill rig;

wherein the drill pipes, the inner tubes, the drill rig and
the outer tube drilling tool are suitable for submarine wire-
line coring; the sediment core-drilling process adopts a
coring apparatus, which comprises the drill rig, the plu-
rality of drill pipes, the plurality of inner tubes and the
outer tube drilling tool; the drill rig is provided with the
pump, the seawater suction cylinder and the reversing
valve; the pump is specifically a high pressure seawater
washing pump; the water outlet of the pump and the inlet
of the rodless cavity of the seawater suction cylinder are
communicated with an inner hole of the active drill pipe
on the drilling power head of the drill rig via the reversing
valve; the reversing valve is switchable as needed to al-
low the inner hole of the drill pipe to communicate with
the water outlet of the pump or the inlet of the rodless
cavity of the seawater suction cylinder; a rod cavity of
the seawater suction cylinder is communicated with ex-
ternal seawater; a top end of a first piston rod of the sea-
water suction cylinder is connected to a top end of a sec-
ond piston rod of a propulsion cylinder of the drill rig via
hinges; an upper part of the inner tube is provided with
a bearing combination which prevents a rotational motion

of the outer tube drilling tool from being transmitted to
the inner tube; the thin-walled annular cutting blade is
provided at a bottom of the inner tube; the inner tube and
the outer tube drilling tool are matched in a way that a
part of the inner tube outwardly protrudes from a center
hole of the outer tube drilling tool, and the inner tube and
the center hole of the outer tube drilling tool are arranged
with clearance.
[0008] In step (2) of the sediment core-drilling process,
the drilling is performed in the pressure-suction mode at
a drilling speed of 2062 mm/s.
[0009] In step (3) of the sediment core-drilling process,
the drilling power head starts to rotate when a propulsive
force of the drilling power head achieves 60-80% of its
own maximum propulsive force, or is 3-4 tons; and the
drilling power head rotates at a rotational speed of 30-150
r/min and performs the drilling at a drilling speed of 2062
mm/s.
[0010] In step (5) of the sediment core-drilling process,
the winch lowers the extractor at a lowering speed of
18-25 m/min; and the winch and the extractor are lifted
to raise the inner tube at an ascending speed of 30-40
m/min.
[0011] In step (6) of the sediment core-drilling process,
the outer tube drilling tool cleans the bottom of the drilled
hole at a speed of 20-25 m/min; and the pump functions
for 1-2 min at a pump flow rate of 50-80 L/min.
[0012] In step (7) of the sediment core-drilling process,
the punching is performed for 2-3 times when a drilling
depth is less than 10 m, 3-4 times when the drilling depth
is 10-30 m, or more than 5 times when the drilling depth
is more than 30 m; and a pump flow rate of the pump is
50-80 L/min during a downwards punching, and 100-150
L/min during an upwards punching;
[0013] In step (10) of the sediment core-drilling proc-
ess, the punching is performed for 1-2 times when the
drilling depth is less than 10 m, 2-3 times when the drilling
depth is 10-30 m, or 4 times when the drilling depth is
more than 30 m; the pump flow rate of the pump 1 is
100-150 L/min during the downwards punching and the
upwards punching;
[0014] In step (3) of the sediment core-drilling process,
after the drilling power head starts to rotate, if a propulsion
force of the drilling power head is reduced to less than 2
tons, or less than 40% of its own maximum propulsive
force, the drilling power head stops rotating, at this point,
the drilling switches back to the pressure-suction mode
in step (2).
[0015] Compared to the prior art, this invention has the
following beneficial effects.

(1) The invention is suited to working conditions with-
out mud lubrication and mud protection for hole wall.
(2) The invention has advantages of low disturbance
and high efficiency in coring, and is suitable for re-
mote operation.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a schematic diagram of a coring apparatus
in the invention.
Fig. 2 is a schematic diagram of a wire-line coring
inner tube in the invention.

[0017] In the drawings: 1-pump; 2-reversing valve; 3-
slide rail frame; 4-propulsion cylinder; 41-second piston
rod; 5-seawater suction cylinder; 51-first piston rod; 52-
seawater cylinder piston; 6-base; 7-leveling foot; 8-water
pipe; 9-steel wire rope; 10-winch; 11-drilling power head;
12-extractor; 13-active drill pipe; 14-drill pipe; 15-outer
tube drilling tool; 16-inner tube; 161-bearing combina-
tion; and 162-thin-walled annular cutting blade.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] The invention will be further described below
with reference to the accompanying drawings.
[0019] As shown in Figs. 1 and 2, a coring apparatus
in the invention includes a drill rig, a plurality of drill pipes
14, a plurality of inner tubes 16 and an outer tube drilling
tool 15. The drill pipes, the inner tubes, the drill rig and
the outer tube drilling tool are suitable for submarine wire-
line coring. The drill rig is provided with a pump 1, a sea-
water suction cylinder 5, and a reversing valve 2. The
pump 1 is specifically a high pressure seawater washing
pump. A water outlet of the pump 1 and an inlet of a
rodless cavity of the seawater suction cylinder 5 are com-
municated with an inner hole of an active drill pipe 13 on
a drilling power head 11 of the drill rig via the reversing
valve 2. An inner hole of a drill pipe 14 is communicated
with the water outlet of the pump 1 or the inlet of the
rodless cavity of the seawater suction cylinder 5 through
the switch of the reversing valve 2 as needed. A rod cavity
of the seawater suction cylinder 5 is communicated with
external seawater. A top end of a first piston rod 51 of
the seawater suction cylinder is connected to a top end
of a second piston rod 41 of a propulsion cylinder of the
drill rig via hinges, so that the seawater suction cylinder
5 and the propulsion cylinder 4 of the drill rig move syn-
chronously. An upper part of an inner tube 16 is provided
with a bearing combination 161 which prevents a rota-
tional motion of the outer tube drilling tool 15 from being
transmitted to the inner tube 16. A thin-walled annular
cutting blade 162 is provided at a bottom of the inner tube
16. The inner tube 16 and the outer tube drilling tool 15
are matched in a way that a front part of the inner tube
16 outwardly protrudes from a center hole of a drill bit of
the outer tube drilling tool 15 for a distance, and the dis-
tance is generally between 100-500 mm, and the inner
tube 16 and the center hole of the drill bit of the outer
tube drilling tool 15 are arranged with clearance. The
propulsion cylinder 4, the seawater suction cylinder 5 and
a slide rail frame 3 are provided on a base 6. A vertical

slide rail is provided on one side of the slide rail frame 3.
The drilling power head 11 is provided on the vertical
slide rail and able to move along the vertical slide rail. A
plurality of leveling feet 7 are provided at a bottom of the
base 6. A first pulley and a second pulley are provided
at an upper end of the second piston rod 41, and the first
pulley is arranged above the second pulley. A top and a
bottom of the slide rail frame 3 are respectively provided
with upper pulleys and lower pulleys. An end of an upper
steel wire rope of the slide rail frame 3 is fixedly connected
to the top of the slide rail frame 3. The other end of the
upper steel wire rope sequentially wraps around the first
pulley at the upper end of the second piston rod 41 and
the upper pulleys at the top of the slide rail frame 3 and
then is connected to the drilling power head 11. An end
of a lower steel wire rope of the slide rail frame 3 is fixedly
connected to the bottom of the slide rail frame 3. The
other end of the lower steel wire rope of the slide rail
frame 3 sequentially wraps around the second pulley at
the upper end of the second piston rod 41 and the lower
pulleys at the bottom of the slide rail frame 3 and then is
connected to the drilling power head 11. The drilling pow-
er head 11 is provided with the active drill pipe 13 which
can be connected to an upper end of the drill pipe 14 or
an upper end of the outer tube drilling tool 15 via screw
threads. A lower end of the drill pipe 14 can be connected
to the upper end of the outer tube drilling tool 15 via screw
threads. The drilling power head 11 is provided with a
hole which is communicated to the active drill pipe 13.
An extractor 12 is provided inside the active drill pipe 13.
An end of a steel wire rope of a winch 10 is connected
to the extractor 12, and the other end of the steel wire
rope of the winch 10 is connected to the winch 10 through
the hole of the drilling power head 11.
[0020] A sediment core-drilling process for a subma-
rine wire-line coring drill rig provided in the invention in-
cludes the following steps.

(1) Lowering a drill rig

[0021] Firstly, a plurality of drill pipes 14 and a plurality
of inner tubes 16 are arranged on a storage rack of a drill
rig. An inner tube 16 that is hollow is placed into an outer
tube drilling tool 15, and then the drill rig is hung into the
sea. When the drill rig arrives at a surface of seabed
sediments, the drill rig is leveled and supported by lev-
eling feet 7 below the drill rig. Where the drill pipes, the
inner tubes, the drill rig and the outer tube drilling tool are
suitable for submarine wire-line coring.

(2) Core-drilling in a pressure-suction mode

[0022] The drill rig adopts the pressure-suction mode
for core-drilling. An inlet of a rodless cavity of a seawater
suction cylinder 5 is communicated with an inner hole of
a drill pipe 14 through a reversing valve 2. The drilling
power head 11 passes force to the drill pipe 14 and the
outer tube drilling tool 15 to drive a thin-walled annular
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cutting blade 162 at a font of the inner tube 16 to cut into
seabed sediments at a speed of 2062 mm/s. Simulta-
neously, the seawater suction cylinder 5 draws seawater
from the drill pipe 14, where a volume of the drawn sea-
water is equal to a volume of a sediment core sample in
the inner tube 16.

(3) Core-drilling in a rotation-pressure-suction mode

[0023] When a propulsive force of the drilling power
head 11 is not enough to drive the thin-walled annular
cutting blade 162 to cut into the seabed sediments at a
reasonable speed in the pressure-suction mode, that is,
when the propulsive force of the drilling power head 11
achieves 60-80% of its own maximum propulsive force,
or is 3-4 tons, the drilling power head 11 starts to rotate
while continuing the downward drilling. A rotational speed
of the drilling power head 11 is 30-150 r/min, and a drilling
speed of the drilling power head 11 is 2062 mm/s. The
drill pipe 14 drives the outer tube drilling tool 15 to rotate,
and a bearing combination 161 on an upper portion of
the inner tube 16 keeps the inner tube 16 from rotating
while the inner tube 16 continues cutting into the seabed
sediments.
[0024] After the drilling power head starts to rotate, if
a propulsion force of the drilling power head 11 is reduced
to less than 2 tons, or less than 40% of its own maximum
propulsive force, the drilling power head 11 stops rotat-
ing, at this point, the drilling switches back to the pres-
sure-suction mode in step (2).

(4) Cutting sediment cores

[0025] The drilling power head 11 is lifted to take the
drill pipe 14, the outer tube drilling tool 15 and the inner
tube 16 to a position where the inner tube can be re-
moved. Simultaneously sediment cores are cut.

(5) Recovery of the inner tube

[0026] An extractor 12 is lowered by using a winch 10
to recover the inner tube 16 to the drill rig, where the inner
tube 16 inside the outer tube drilling tool 15 contains the
sediment core sample. An active drill pipe 13 of the drilling
power head is separated from the drill pipe 14 which is
arranged below the active drill pipe, and the active drill
pipe 13 is raised to a highest position. A manipulator plac-
es the inner tube containing the sediment core sample
on the storage rack of the drill rig. The winch 10 lowers
the extractor 12 at a lowering speed of 18-25 m/min. The
winch 10 and the extractor 12 are lifted to raise the inner
tube 16 at an ascending speed of 30-40 m/min.

(6) Cleaning a bottom of the drilled hole

[0027] The active drill pipe 13 is reconnected to the
drill pipe 14 which is arranged below the active drill pipe.
A water outlet of a pump 1 is communicated with an inner

hole of the drill pipe 14 through the switch of the reversing
valve 2. The pump 1 is switched on to perform washing
using seawater under high pressure, and the drilling pow-
er head 11 starts to rotate. The outer tube drilling tool 15
cleans the bottom of the drilled hole at a speed of 20-25
m/min. The pump 1 functions for 1-2 min at a pump flow
rate of 50-80 L/min.

(7) Punching before adding another drill pipe

[0028] The pump 1 is used to repeatedly perform
punching. The punching is performed by raising the drill-
ing power head 11 to take the drill pipe 14 and the outer
tube drilling tool 15 up 1.5-2.0 m from the bottom of the
drilled hole followed by staying for 20-30 s and returning
to the bottom of the drilled hole. The punching is per-
formed for 2-3 times when a drilling depth is less than 10
m, 3-4 times when the drilling depth is 10-30 m, or more
than 5 times when the drilling depth is more than 30 m.
A pump flow rate of the pump 1 is 50-80 L/min during a
downwards punching, and is 100-150 L/min during an
upwards punching.

(8) Lowering another inner tube

[0029] The active drill pipe 13 is separated from the
drill pipe 14 and raised to the highest position. Another
inner pipe 16 that is hollow is lowered into the outer tube
drilling tool 15 through the cooperation of the manipula-
tor, the extractor 12 and the winch 10.

(9) Another drill pipe 14 is added.

(10) Punching after adding the drill pipe

[0030] The pump 1 is re-used to repeatedly perform
punching at large flow rate. The punching is performed
by raising the drilling power head 11 to take the drill pipe
14 and the outer tube drilling tool 15 up 1.5-2.0 m from
the bottom of the drilled hole followed by staying for 20-30
s and returning to the bottom of the drilled hole. The
punching is performed for 1-2 times when the drilling
depth is less than 10 m, 2-3 times when the drilling depth
is 10-30 m, or 4 times when the drilling depth is more
than 30 m. The pump flow rate of the pump 1 is 100-150
L/min during the downwards punching and the upwards
punching of the outer tube drilling tool 15.
[0031] (11) One or both of the steps (7) and (10) are
performed as needed. It is required to determine if the
core-drilling reaches a given hole depth. If yes, next step
can be performed; if no, the steps (2)-(10) are repeated.

(12) Recovery of the drill pipes and the outer tube drilling 
tool

[0032] The drilling power head 11 is lifted to take the
drill pipe 14 and the outer tube drilling tool 15 to a position
where the drill pipe 14 can be removed. The active drill
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pipe 13 is separated from the drill pipe 14 and raised to
the highest position. The manipulator places the drill pipe
14 on the storage rack of the drill rig. The drilling power
head 11 is lowered to connect to another drill pipe 14.
Then the drilling power head 11 is lifted to take the drill
pipe 14 and the outer tube drilling tool 15 to the position
where the drill pipe 14 can be removed. The active drill
pipe 13 is separated from the drill pipe 14 and raised to
the highest position. The manipulator places the drill pipe
14 on the storage rack of the drill rig. The operations are
repeated until all the drill pipes 14 are recovered. The
drilling power head 11 is lowered to connect to the outer
tube drilling tool 15, and then lifted to take the outer tube
drilling tool 15 to a position where the outer tube drilling
tool 15 can be removed. The active drill pipe 13 is sep-
arated from the outer tube drilling tool 15 and raised to
the highest position. The manipulator places the outer
tube drilling tool 15 on the storage rack of the drill rig.

(13) Recovery of the drill rig

[0033] The drill rig is recovered to a mother ship.

Claims

1. A sediment core-drilling process for a submarine
wire-line coring drill rig, characterized in that the
sediment core-drilling process adopts a coring ap-
paratus, which comprises a drill rig, a plurality of drill
pipes, a plurality of inner tubes and an outer tube
drilling tool; the drill pipes, the inner tubes, the drill
rig and the outer tube drilling tool are suitable for
submarine wire-line coring; the drill rig is provided
with a pump, a seawater suction cylinder and a re-
versing valve; the pump is specifically a high pres-
sure seawater washing pump; a water outlet of the
pump and an inlet of a rodless cavity of the seawater
suction cylinder are communicated with an inner hole
of an active drill pipe on a drilling power head of the
drill rig via the reversing valve; the reversing valve
is switchable as needed to allow an inner hole of a
drill pipe to communicate with the water outlet of the
pump or the inlet of the rodless cavity of the seawater
suction cylinder; a rod cavity of the seawater suction
cylinder is communicated with external seawater; a
top end of a first piston rod of the seawater suction
cylinder is connected to a top end of a second piston
rod of a propulsion cylinder of the drill rig via hinges;
an upper part of an inner tube is provided with a
bearing combination which prevents a rotational mo-
tion of the outer tube drilling tool from being trans-
mitted to the inner tube; a thin-walled annular cutting
blade is provided at a bottom of the inner tube; the
inner tube and the outer tube drilling tool are matched
in a way that a part of the inner tube protrudes out
from a center hole of the outer tube drilling tool, and
the inner tube and the center hole of the outer tube

drilling tool are arranged with clearance;
the sediment core-drilling process comprises:

(1) arranging the plurality of drill pipes and the
plurality of inner tubes on a storage rack of the
drill rig; placing the inner tube that is hollow into
the outer tube drilling tool; lifting the drill rig into
the sea; leveling and supporting the drill rig by
leveling-feet below the drill rig after the drill rig
arrives at a surface of seabed sediments;
(2) switching the reversing valve to allow the inlet
of the rodless cavity of the seawater suction cyl-
inder to communicate with the inner hole of the
drill pipe; keeping the drill rig drilling in a pres-
sure-suction mode; delivering force from the
drilling power head to the drill pipe and the outer
tube drilling tool to drive the thin-walled annular
cutting blade at a font of the inner tube to cut
into the seabed sediments at a speed of 2062
mm/s; and drawing seawater from the drill pipe
by the seawater suction cylinder, wherein a vol-
ume of the drawn seawater is equal to a volume
of a sediment core sample in the inner tube;
(3) switching on the drilling power head when a
propulsive force of the drilling power head is not
enough to drive the thin-walled annular cutting
blade to cut into the seabed sediments at a rea-
sonable speed only by pressure; drilling and cut-
ting into the seabed sediments under the con-
ditions that the outer tube drilling tool is driven
by the drill pipe to rotate and the inner tube is
kept from rotating;
(4) raising the drilling power head to take the drill
pipe, the outer tube drilling tool and the inner
tube up to a position where the inner tube is able
to be removed; cutting sediment cores;
(5) lowering an extractor by a winch; recovering
the inner tube containing the sediment core
sample to the drill rig; separating the active drill
pipe of the drilling power head from the drill pipe
which is arranged below the active drill pipe;
raising the active drill pipe to a highest position;
placing the inner tube containing the sediment
core sample on the storage rack of the drill rig;
(6) reconnecting the active drill pipe to the drill
pipe which is arranged below the active drill pipe;
switching the reversing valve to allow the water
outlet of the pump to communicate with the inner
hole of the drill pipe; switching on the pump and
the drilling power head; cleaning a bottom of the
drilled hole by using the outer tube drilling tool
to wipe stairs at the bottom of the drilled hole,
wherein the stairs are formed since the inner
tube protrudes out from the outer tube drilling
tool;
(7) repeatedly performing punching by the
pump; wherein the punching is performed by
raising the drilling power head to take the drill
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pipe and the outer tube drilling tool up 1.5-2.0
m from the bottom of the drilled hole followed by
staying for 20-30 s and returning to the bottom
of the drilled hole;
(8) separating the active drill pipe from the drill
pipe; raising the active drill pipe to the highest
position; lowering another inner pipe that is hol-
low into the outer tube drilling tool;
(9) adding another drill pipe;
(10) repeatedly performing punching by the
pump;
(11) performing one or both of the steps (7) and
(10) as needed; determining if the core-drilling
reaches a given hole depth; if yes, proceeding
to next step; if no, repeating the steps (2)-(10);
(12) recovering the drill pipe and the outer tube
drilling tool; and
(13) recovering the drill rig.

2. The sediment core-drilling process according to
claim 1, characterized in that in step (2), the drilling
is performed in the pressure-suction mode at a drill-
ing speed of 2062 mm/s.

3. The sediment core-drilling process according to
claim 1, characterized in that in step (3), the drilling
power head starts to rotate when a propulsive force
of the drilling power head is 60-80% of its own max-
imum propulsive force or is 3-4 tons; and the drilling
power head rotates at a rotational speed of 30-150
r/min and performs the drilling at a drilling speed of
2062 mm/s.

4. The sediment core-drilling process according to
claim 1, characterized in that in step (5), the winch
lowers the extractor at a lowering speed of 18-25
m/min; and the winch and the extractor are lifted to
raise the inner tube at an ascending speed of 30-40
m/min.

5. The sediment core-drilling process according to
claim 1, characterized in that in step (6), the outer
tube drilling tool cleans the bottom of the drilled hole
at a speed of 20-25 m/min; and the pump functions
for 1-2 min at a pump flow rate of 50-80 L/min.

6. The sediment core-drilling process according to
claim 1, characterized in that in step (7), the punch-
ing is performed for 2-3 times when a drilling depth
is less than 10 m, 3-4 times when the drilling depth
is 10-30 m, or more than 5 times when the drilling
depth is more than 30 m; and a pump flow rate of
the pump is 50-80 L/min during a downwards punch-
ing, and 100-150 L/min during an upwards punching.

7. The sediment core-drilling process according to
claim 1, characterized in that in step (10), the
punching is performed for 1-2 times when a drilling

depth is less than 10 m, 2-3 times when the drilling
depth is 10-30 m, or 4 times when the drilling depth
is more than 30 m; a pump flow rate of the pump is
100-150 L/min during a downwards punching and
an upwards punching.

8. The sediment core-drilling process according to
claim 1, characterized in that in step (3), during the
rotation of the drilling power head, if a propulsion
force of the drilling power head is reduced to less
than 2 tons or less than 40% of its own maximum
propulsive force, the drilling power head stops rotat-
ing and at this point the drilling switches back to the
pressure-suction mode in step (2).

Amended claims under Art. 19.1 PCT

1. A sediment core-drilling process for a submarine
wire-line coring drill rig, characterized in that the
sediment core-drilling process adopts a coring ap-
paratus, which comprises a drill rig, a plurality of drill
pipes, a plurality of inner tubes and an outer tube
drilling tool; the drill pipes, the inner tubes, the drill
rig and the outer tube drilling tool are suitable for
submarine wire-line coring; the drill rig is provided
with a pump, a seawater suction cylinder and a re-
versing valve; the pump is specifically a high pres-
sure seawater washing pump; a water outlet of the
pump and an inlet of a rodless cavity of the seawater
suction cylinder are communicated with an inner hole
of an active drill pipe on a drilling power head of the
drill rig via the reversing valve; the reversing valve
is switchable as needed to allow an inner hole of a
drill pipe to communicate with the water outlet of the
pump or the inlet of the rodless cavity of the seawater
suction cylinder; a rod cavity of the seawater suction
cylinder is communicated with external seawater; a
top end of a first piston rod of the seawater suction
cylinder is connected to a top end of a second piston
rod of a propulsion cylinder of the drill rig via hinges;
an upper part of an inner tube is provided with a
bearing combination which prevents a rotational mo-
tion of the outer tube drilling tool from being trans-
mitted to the inner tube; a thin-walled annular cutting
blade is provided at a bottom of the inner tube; the
inner tube and the outer tube drilling tool are matched
in a way that a part of the inner tube protrudes out
from a center hole of the outer tube drilling tool, and
the inner tube and the center hole of the outer tube
drilling tool are arranged with clearance;
the sediment core-drilling process comprises:

(1) arranging the plurality of drill pipes and the
plurality of inner tubes on a storage rack of the
drill rig; placing the inner tube that is hollow into
the outer tube drilling tool; lifting the drill rig into
the sea; leveling and supporting the drill rig by
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leveling-feet below the drill rig after the drill rig
arrives at a surface of seabed sediments;
(2) switching the reversing valve to allow the inlet
of the rodless cavity of the seawater suction cyl-
inder to communicate with the inner hole of the
drill pipe; keeping the drill rig drilling in a pres-
sure-suction mode; delivering force from the
drilling power head to the drill pipe and the outer
tube drilling tool to drive the thin-walled annular
cutting blade at a font of the inner tube to cut
into the seabed sediments at a speed of 2062
mm/s; and drawing seawater from the drill pipe
by the seawater suction cylinder, wherein a vol-
ume of the drawn seawater is equal to a volume
of a sediment core sample in the inner tube;
(3) switching on the drilling power head when a
propulsive force of the drilling power head is not
enough to drive the thin-walled annular cutting
blade to cut into the seabed sediments at a rea-
sonable speed only by pressure; drilling and cut-
ting into the seabed sediments under the con-
ditions that the outer tube drilling tool is driven
by the drill pipe to rotate and the inner tube is
kept from rotating;
(4) raising the drilling power head to take the drill
pipe, the outer tube drilling tool and the inner
tube up to a position where the inner tube is able
to be removed; cutting sediment cores;
(5) lowering an extractor by a winch; recovering
the inner tube containing the sediment core
sample to the drill rig; separating the active drill
pipe of the drilling power head from the drill pipe
which is arranged below the active drill pipe;
raising the active drill pipe to a highest position;
placing the inner tube containing the sediment
core sample on the storage rack of the drill rig;
(6) reconnecting the active drill pipe to the drill
pipe which is arranged below the active drill pipe;
switching the reversing valve to allow the water
outlet of the pump to communicate with the inner
hole of the drill pipe; switching on the pump and
the drilling power head; cleaning a bottom of the
drilled hole by using the outer tube drilling tool
to wipe stairs at the bottom of the drilled hole,
wherein the stairs are formed since the inner
tube protrudes out from the outer tube drilling
tool;
(7) using the pump to repeatedly perform punch-
ing, wherein the punching is performed by rais-
ing the drilling power head to take the drill pipe
and the outer tube drilling tool up 1.5-2.0 m from
the bottom of the drilled hole followed by staying
for 20-30 s and returning to the bottom of the
drilled hole; the punching is performed for
2-3 times when a drilling depth is less than 10
m, 3-4 times when the drilling depth is 10-30 m,
or more than 5 times when the drilling depth is
more than 30 m; and a pump flow rate of the

pump is 50-80 L/min during a downwards punch-
ing, and 100-150 L/min during an upwards
punching;
(8) separating the active drill pipe from the drill
pipe; raising the active drill pipe to the highest
position; lowering another inner pipe that is hol-
low into the outer tube drilling tool;
(9) adding another drill pipe;
(10) using the pump to repeatedly perform
punching, wherein the punching is performed for
1-2 times when the drilling depth is less than 10
m, 2-3 times when the drilling depth is 10-30 m,
or 4 times when the drilling depth is more than
30 m; the pump flow rate of the pump is 100-150
L/min during the downwards punching and the
upwards punching;
(11) performing one or both of the steps (7) and
(10) as needed; determining if the core-drilling
reaches a given hole depth; if yes, proceeding
to next step; if no, repeating the steps (2)-(10);
(12) recovering the drill pipe and the outer tube
drilling tool; and
(13) recovering the drill rig.

2. The sediment core-drilling process according to
claim 1, characterized in that in step (2), the drilling
is performed in the pressure-suction mode at a drill-
ing speed of 2062 mm/s.

3. The sediment core-drilling process according to
claim 1, characterized in that in step (3), the drilling
power head starts to rotate when a propulsive force
of the drilling power head is 60-80% of its own max-
imum propulsive force or is 3-4 tons; and the drilling
power head rotates at a rotational speed of 30-150
r/min and performs the drilling at a drilling speed of
2062 mm/s.

4. The sediment core-drilling process according to
claim 1, characterized in that in step (5), the winch
lowers the extractor at a lowering speed of 18-25
m/min; and the winch and the extractor are lifted to
raise the inner tube at an ascending speed of 30-40
m/min.

5. The sediment core-drilling process according to
claim 1, characterized in that in step (6), the outer
tube drilling tool cleans the bottom of the drilled hole
at a speed of 20-25 m/min; and the pump functions
for 1-2 min at a pump flow rate of 50-80 L/min.

6. The sediment core-drilling process according to
claim 1, characterized in that in step (3), during the
rotation of the drilling power head, if a propulsion
force of the drilling power head is reduced to less
than 2 tons or less than 40% of its own maximum
propulsive force, the drilling power head stops rotat-
ing and at this point the drilling switches back to the
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pressure-suction mode in step (2).
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