A DEVI CE FOR CLEANI NG AND DOPI NG EQUI PMENT FOR THREADS
This invention regards cleaning and dopi ng equi pnent

wo eoo7breemds. More particularly, it regards clBenNOgo06/000332
and dopi ng equi pnent for threads of the type used to
join pipes to a pipe string, particularly in
connection with petrol eum producti on, and where
cleaning fluid and dopes are sprayed at the thread at
a relatively high pressure, with at |east one nozzle
and one injection punp being arranged in a power tong.
When joining threaded drill pipes, the threads are
typically doped. Besides facilitating the coupling and
uncoupling of pipes, the purpose of applying dope is
to seal the threaded connection between the box and
the pin when this is subjected to the relatively high
fluid pressures that occur during drilling.
Advant ageously the correspondi ng threaded portions are
cl eaned by neans of e.g. a cleaning fluid prior to the
application of dope (lubricant) . Advantageously any
residual cleaning fluid is renoved fromthe threaded
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and doping take place as a pipe is screwed onto the
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Thiefo péveate- 1stip P SRF Firined arpha i Trpaent For
thr@a@% Mpdrd %éf@&l]@cﬁ} r '1'°c9are%f53:d@rdlé‘elﬂla’fgl Yart) Mping

by the gripping jaws of ‘the so-call ed power tong. Wen
eqyigmmmy fdre Pigesls af itherhale pggdie )oHhrieiRy B

ortion at th ortion..of iw%gﬂ Stdidg,
png 0] et up i ulﬁhea]i]ﬁg rgv\%reorﬂ%%c |Oor%1 ) tﬁgepomer
prddﬂ&hldﬁmééﬂﬂ(mﬂéﬁﬁicleaning fluid and dopes are sprayed at
the thread at a relatively high pressure, with at least one

nozzle and one injection pump being arranged in a power tong.

When joining threaded drill pipes, the threads are typically
doped. Besides facilitating the coupling and uncoupling of
pipes, the purpose of applying dope is to seal the threaded
connection between the box and the pin when this is subjected
to the relatively high fluid pressures that occur during
drilling. Advantageously the corresponding threaded portions
are cleaned by means of e.g. a cleaning fluid prior to the
application of dope (lubricant). Advantageously any residual
cleaning fluid is removed from the threaded portions after

cleaning.

Advantageously the cleaning and doping take place as a pipe
is screwed onto the pipe string, and so obviously the
cleaning fluid and dope are supplied via nozzles mounted in
close proximity to the pipe string, and particularly on or by

the gripping jaws of the so-called power tongd.



reaction section. The pipe string is held still during
the joining. The lower portion of the pipe to be
WQ eoon®seb® t he pipe string i s brought down i ntBCT/N©2006/000332
upper section of the power 2ong, the so-called make-up
section, and is clanped inmediately above the upper
portion of the pipe string with a male thread pin
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proximity to and below the make-up section will provide a
sufficient and continuous supply of cleaning fluid and dope

to the male pin threads of the pipe.

For cleaning and doping (lubrication) of the female box
threads of the stationary pipe string it is preferable to
have a nozzle that moves around the central axis of the pipe
string, e.g. by a set of nozzles being mounted on the
rotatable make-up section. The obvious arrangement is to
supply cleaning fluid and dope from stationary reservoirs
externally of the power tong, via a swivel device that is
known per se, to the nozzles on the rotatable make-up
section. Sealing means prevent leakage of fluid between
rotary and stationary swivel components, which is a demanding
task, particularly in the case of the cleaning fluid, which

is conveyed at a high pressure.

The object of the invention is to remedy or reduce at least

one of the drawbacks of prior art.

The object is achieved in accordance with the invention,

through the features specified in the description below and



one of the drawbacks of prior art. The object is
achi eved in accordance with the invention, through the
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following clainms. The invemtion regards a device for
clegning_and dopi ng equi pnent for threads of the type
~used to join pipes to a pipe string, particularly in
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rot at abl e make-up section, and which has no connection
to the non-rotatable sectiqns of the power tong.

Prapieelt ably TP Ul PR GrRT TS T PRt VN hE i VT R
is ga%ag%éz{ £ g Bl d BAKt Qe d N BG1H DTk i Rk T with a

I C pressure
reservoir for cleaning fluid or dope when the make-up section

of the power tong assumes an inactive idle position.

Advantageously the cleaning fluid and dope reservoirs are

pressurized.

Preferably the driving device of the at least one injection
pump is in fluid communication with a hydraulic pressure
system that is integrated into the rotatable make-up section,
and which has no connection to the non-rotatable sections of

the power tong.

Preferably the fluid communication between the driving device
of the at least one injection pump and the hydraulic pressure
system of the rotatable make-up section is sequential and
controlled by the movement of the power tong, by one or more

actuators or a combination of these.

Advantageously the rotatable make-up section of the power
tong is provided with at least one compressed-air nozzle in
fluid communication with a compressed-air accumulator located

in the rotatable make-up section.



system of the rotatable make-up section is sequentia

and controlled by the novenent of the power tong, by
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Advant ageously the rotatable make-up section of the

power tong is provided with at |east one

conpressed-air nozzle in fluid comunication
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nozzl es, punps, driving nmeans, and fluid accunul ators,
whidser voi rs and sources, as well as val ves .

Fig. 1 is a partially sectioned side view of a nozzle and
pump arrangement in a power tong according to the

invention; and

Fig. 2 is a schematic diagram showing a general arrange-
ment according to the invention, schematically
showing nozzles, pumps, driving means, and fluid
accumulators, reserﬁoirs and sources, as well as

valves.

In the drawings, reference number 1 denotes the rotatable
make-up section of a power tong, while the reaction section

of the power tong is denoted by reference number 2.

An upper box shaped end portion 3a of a pipe string 3 is
clamped by the gripping jaws 2a of the reaction section 2, in
a manner that is known per se. The box portion 3a has female

threads 3b.

A pin shaped lower end portion 4a of a pipe 4 is clamped by
gripping jaws la of the make-up section 1, in a manner that

is known per se. The pin portion 4a has male threads 4b that



In the drawi ngs, reference nunber 1 denotes the
rot at abl e make-up section of a power tong, while the
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reference nunber 2 . An upper box shaped end portion
3a of a pipe string 3 is clanped by the grlpplng Jams
2a of the reaction_ section_ 2 i n a manner that
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closing movement of the make-up section in order to grip the
pipe. The pressure lines 7a, 8a are passed via directional
valves 16 and 17, respectively, which may be actuated by a
vertical movement of the make-up section 1 or a combination
of the vertical movements of the actuator 18 and the make-up
section 1 bringing an annular actuator 18 located‘above and
parallel to the make-up section 1 into contact with the
directional valve 16, 17 and actuating this. The return sides
of the driving means of the cleaning fluid and dope pumps 7,
8 are connected for fluid communication with the pressure
side of the driving means via return lines 7b and 8b,
respectively, pressure lines 7a and 8a, respectiveiy, and
directional valves 16 and 17, respectively, when the
directional valves 16, 17 are not actuated by the actuator 18
or the make-up section 1 or by a combination of the vertical

movement of the actuator 18 and the make-up section 1.

The make-up section 1 is also provided with a compressed-air

accumulator 20 connected in fluid communication with a



val ves 16 and 17, respectively, which may be actuated
by a vertical novenent of the nake-up section 1 or a
wa@ oothiosmbs on of the vertical novenents of the BCT/NOR@G6/000332
18 and the make-up section 6 bringing an annul ar
actuator 18 | ocated above and parallel to the make-up
section 1 into contact with the directiqnal valve 16,
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cleaning fluid pump 7, the dope pump 8 and the accumulator 20
are in fluid communication with a pressurised source 22 of
cleaning fluid, a dope reservoir 21 and a compressed-air
source 23, respectively, via lines 7c, 8c and 20c¢,
respectively, and quick release couplings 11, 12 and 19,
respectively, located at the interface 15 between the moving
make-up section and a surrounding static power tong
structure. Through this sequential fluid communication
connection the pumps 7, 8 and the accumulator 20 are filled
with a quantity of cleaning fluid, dope and compressed air,
respectively. When the make-up section 1 of the power tong is
moved to grip a pipe 4, the connections between the pumps 7,
8 and the accumulator 20, respectively, and the cleaning
fluid source 22, the dope reservoir 21 and the compressed-air
source 23, respectively, are disconnected by the quick
release couplings 11, 12 and 19 being activated in a manner

that is known per se.

The stationary reaction section 2 is provided with a cleaning



air to renove residual cleaning fluid. The
conpressed-air nozzle 25 is directed at the fenale
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pipe string 3 . Wen the nmake-up section 1 is
stationary and open, the cleaning fluid punp 7 R t he
dope punp 8 and _the accunul ator 20 are in flu
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respectively, via lines 7c, 8c and 20c,
preseamezEdvebyrcand2q@ichleeheagefd@&éblﬁ@§ ﬂPpelze§ﬁ§VOlr

19, t I I d
21 6 G R RARECEP- Gett PO AR 2 /AP EBIAGLAG Lrat e

conﬂQWQrVEQQ@sSthb%t@h%wnThfQM@hnbhm&eSe@&emheakehbMudn
comruni cati on connection the punps 7 , %ﬁd th

secé@@m| arer S2gegieds gt dgewiek-ea t&&’&ﬁﬁ% FoortcF8&ni ng
rota %iﬂe @% gnd conpressed air, respectively. Wen the
e-up-section 1 of the power tong is noved to grip a
plpe 4 , the connections between the punps 7 , 8 and
C1 eiaing nac dlmildatod 2@per @mecwmeﬂa}lya@@ppﬁée@l éanithg nozzles

uid source 22, dope [ eservair d the
g Rl s PEFSHY S8 &h gezgrdfgépectlve y,%g?e

di sconnected by the quick release couplings 11, 12 and
The_lr%d@gﬂ@g oACid1\eatndehg If laiipnemptrieatsdds sknowmdeorse.
e statlonary reaction section i s_pr.ovided wit.h
Singen) A AR ERSEATE or Mg s b 1P et a1l

cort¥PNesedriay IRZ 2 18 S RAMerde per manent fluid

comuni cation wth the pressurized source 22 of

cleaning fluid, the dope reservoir 21 and the
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2. The make-up section 1 is opened, the hydraulic system
13 builds up pressure and the quick release couplings
11, 12 and 19 connect the make-up section 1 to the
dope reservoir 21, the cleaning fluid source 22 and

the compressed-air source 23;

3. A pipe 4 is gripped, rotated and lowered towards the

upper portion of the pipe string 3;

4a. The injection pumps 7 and 8 are actuated
sequentially, through remote control of the hydraulic
system 13, to deliver, in sequence, cleaning fluid,
compressed air and dope at the threaded portion 3b of
the non-rotating pipe string 3, through nozzles 5, 25
and 6;

4b. Simultaneously, cleaning fluid, compressed air and
dope is delivered sequentially at the threaded
portion 4b of the rotating pipe 4, through the



control valves (not shown) . The nozzles of the
reaction section 2 are directed at the male threads 4b
w@Roowioa7epdt at abl e pipe 4 . Ceaning fluid and BPOPa02aK06/000332
typically supplied to the mbzzles 5, 6 at a pressure
of the order of 50-60 nPa. The supply of cleaning
fluid, conpressed air, and dope directed._at the
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section. 5. The pipe 4 is joined to the pipe string 3
by continued rotation of the make-up section 1 and
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been achi eved. The present 9 nvention elimnates the
need to transfer fluid via one or nore sw vel
structures, thus sinplifﬁing_the mai nt enance of the
power tong, increasing©he?relMability and i nproving
the quality of the screwed connections in the pipe
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nozzle (5, 6) is located in the rotatable make-up

section (1).

2. A device in accordance with Claim 1, charac -
terized in that a supply line (7c¢) to a
first of the at least one injection pump (7) is
arranged to be connected for fluid communication with
a cleaning fluid source (22) when the make-up section
(1) of the power tong assumes an inactive idle

position.

3. A device in accordance with Claim 1, charac-
terized in that a supply line (8c) to a
second of the at least one injection pump (8) is
arranged to be connected for fluid communication with
a dope reservoir (21) when the make-up section (1) of

the power tong assumes an inactive idle position.

4. A device in accordance with Claims 2 and 3, char -
acterized 1in that the cleaning fluid source

(22) and the dope resexrvoir (21) are pressurized.

5. A device in accordance with Claim 1, chazrac-

terized in that the driving means of the at



arranged to be connected for fluid comunication with
a cleaning fluid source (22) when the nmake-up section
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i njection pu 7, 8 and the hydr i C pressure

syst et'rit?ef 11@)’dr$)uf:h% ]?]6%%?%? e,systgm ?ﬂ) oJP the rotatable
make-up section is sequential and controlled by the
movement of the make-up section (1), one or more

actuators (18) or a combination of these.

7. A device in accordance with Claim 1,
characterized 1n that the rotatable
make~-up section (1) of the power tong is provided with
at least one compressed-air nozzle (25) which is in
fluid communication (20a, 24) with a compressed-air
accumulator (20) provided in the rotatable make-up

section (1).

8. A device in accordance with Claim 7,
characterized imn that the fluid
communication (20, 24a) between the at least one
compressed-air nozzle (25) of the rotatable make-up
section (1) of the power tong and the compressed-air
accumulator is sequential and controlled by the

cleaning fluid injection pump (7).

9. A device in accordance with Claim 7, c¢charac -
terized in that a supply line (20c) to the

compressed-air accumulator (20) is arranged to be
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, characteri zedi nthat the fluid

communi cation (2 0 , 24a) between the at |east one

conpressed-air nozzle (25) of the rotatable make-up

section (1) of the power tong and the conpressed-air

accurmul ator is sequential and controlled by the

cleaning fluid injection punp (7) . 9 . A device in

accordance wwith daim7 , char acteri zed:

n that a supply line (20c) to the conpressed-air

accurmul ator (2 0 ) is arranged to beconnected for

fluid conmuni cation with a conpressedair source (23)

when the make-up section (1) of the power tong assunes

an inactive idle position.



