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Sammendrag:
System (1) for cleaning at least one receptacle (2), said receptacle (2) is formed with a bottom end (20) and 
a top end (29), and said receptacle (2) is housing an auger conveyor (22), where the system (1) comprises: - 
at least one bottom sub (3) comprising an inlet end (30) and an outlet end (39), said outlet end (39) is 
releasly connectable to the receptacle’s (2) bottom end (20); - at least one top assembly (4), comprising a 
house (41) with an entrance (40) releasly connectable to the receptacle’s (2) top end (29) and an outlet (49) 
for connection to an outlet line (43), a chamber (42) within the house (41), said chamber (42) forming a flow 
path between the entrance (40) and the outlet (49); - a retention tank (5) connected to the at least one top 
assembly’s (4) outlet (49) by the outlet line (43); and - a pump (6,6’) connected to the retention tank (5) on 
the pump’s (6,6’) suction side by a supply line (53), and said pump (6,6’) on the pressure side being 
connected to the at least one bottom sub (3) by an inlet line 33.A method of using the system (1) is 
described as well.

Fortsættes...
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SYSTEM AND METHOD FOR CLEANING A RECEPTACLE

This invention relates to an apparatus and a method for cleaning a receptacle. In par­

ticular the invention concerns cleaning a receptacle that has been filled with debris 

from a well in the ground, especially a petroleum well. More particularly the receptacle 

is filled with debris and the receptacle comprises a conveyor auger vanes.

It happens relatively often that particulate materials in the form of silt, sand, loosened 

deposits, drill-fluid particles, cuttings and other material settle on the inside of a pipe 

belonging to a well in the ground. The well may be a well producing oil or a well pro­

ducing a gas. Such particulate materials may, if they build up to a sufficient degree, 

be highly obstructive to a fluid flow through the pipe. The deposited material is nor­

mally removed by means of a collecting tool. It is known to use various types of col­

lecting tools in connection with coiled-tubing operations, snubbing or drilling opera­

tions.

Even in smaller amounts, particulate materials may be a problem even if they do not 

affect the well production to any significant degree. The particulate materials may, for 

example, be a hindrance to maintenance works, especially when it is a question of 

simple methods such as cable works. It is not unusual for deposited sand and other 

material in a well, even in moderate amounts, to prevent tools from reaching the de­

sired position in the well during maintenance works.

According to the prior art, in conventional wells, a debris collector is used, which is 

lowered into the well by means of a cable, for example. The debris collector includes 

at least one collecting chamber. Debris collectors exist that operate in different ways. 

A collector of a first type may be hammered into the particulate material, and a collec­

tor of another type may suck into the particulate material by means of an integrated 

piston arrangement or by a plate opening to a room at atmospheric pressure, whereby 

the well pressure displaces the particulate material into the collecting chamber.
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Most prior-art methods are simple and relatively inexpensive to implement. They are 

thus well suited for conventional wells in which the particulate material forms bridges 

covering the entire pipe cross section, and in which it is therefore easy to fill the col­

lecting chambers with particulate materials by means of one of the above-mentioned 

methods.

Patent document WO 03/036020 discloses a collecting device which is provided with a 

conveyor screw in which the leading portion of the conveyor screw is provided with a 

scraper or another suitable tool. The conveyor screw, which is driven by a motor, is 

arranged to move loosened particulate materials into a collecting container.

Collecting devices for removing particulate materials in a well include elongated, tubu­

lar collecting containers. Together with other necessary equipment such as a tool for 

loosening the particulate material, a motor for driving the tool and a device for dis­

placing the collecting device, such as a wireline tractor, the collecting device and 

equipment typically form an equipment string of 15 metres. This equipment string is 

sluiced into the well in a known manner through a lubricator above the wellhead. The 

lubricator may have a capacity for sluicing in known well tools which are typically up 

to 30 metres long. Typical known collecting devices have a capacity for removing 20- 

30 litres of particulate material on every trip into the well. An alternative to using col­

lecting devices as described is to provide a coiled tubing with a suitable well cleaning 

arrangement. It is considerably more complex to mobilize equipment for a coiled- 

tubing wash out operation than for an operation using wireline-operated equipment. It 

will therefore be a considerable saving if wireline-operated equipment can be used as 

an alternative to coiled tubing to remove particulate material in the well.

Collecting devices as disclosed must be arranged in such a way that the material col­

lected will not flow out of the collecting container when the collecting device is being 

brought up to the lubricator of the well. Especially in the vertical portion of the well, 

collected material may flow out of the collecting container. Such flow-out can be pre­

vented by the collecting device being provided with a check valve in its lower portion. 

The check valve may be a flap valve.

When the collecting device is filled, it is brought to the surface and into the lubricator, 

and from the lubricator to be laid down on deck. A clean and empty collecting device is 

immediately positioned in the lubricator and lowered into the well in a known manner 

to continue collecting particulate material in the well. The operation is carried out as 

fast as possible to reduce the down time of the well.
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The collecting device which contain the collected debris is stripped down into the lead­

ing portion, an intermediate section and a top section on the drilling deck. The leading 

section may include a scraper, a conveyor and a valve. The intermediate section com­

prises a receptacle which comprises at least one collecting container. The collecting 

container has a bottom end and a top end. The receptacle houses an auger conveyor, 

and the auger conveyor is supported with bearings. The receptacle may comprise sev­

eral collecting containers joined together such that the top end of a first collecting 

container is connected to the bottom end of the next collecting container. Each collect­

ing container comprises an auger conveyor, and the auger conveyors are connected 

such that they rotate together. The top section comprises a filter section and a fluid 

outlet and a through shaft which connects the auger conveyor with a rotational motor 

above the top section when the collecting device is assembled in a complete tool 

string. The tool string may comprise a tractor system.

After stripping down the collecting device, the receptacle is cleaned for collected de­

bris. The debris may be compact and hard and difficult to get out of the receptacle. 

The bearings and the auger conveyor make the interior uneven and cleaning is difficult 

and time consuming. Cleaning is performed by a combination of scraping material out 

of the receptacle and scouring with low pressure water and high pressure water. When 

some of the material is removed or at least softened, more material is displaced out of 

the receptacle by turning the auger conveyor. The material contains water, mud, sol­

ids and oil. The material may in some cases even be of low radioactivity. Handling of 

the material is not regulated as the volume is relative small. The material is first led 

freely down to the deck and thereafter collected. Fluid is flushed down a suitable 

drain. As a result the deck in the work area becomes wet, dirty and slippery. The work 

environment in this area becomes unsatisfactory, unpleasant and even dangerous.

The receptacle should be empty and clean, and the collecting device assembled and 

ready, before the other collecting device return from its trip in the well as described 

above. By experience, the cleaning operation takes a long time, and the operation 

halts while waiting for commissioning of the collecting device.

US5372154A discloses a system for cleaning threaded portions of tubular members.

The invention has for its object to remedy or to reduce at least one of the drawbacks 

of the prior art, or at least provide a useful alternative to prior art.

One object of the present invention is to make it possible to clean a receptacle filled 

with debris from a well in shorter time than known by current methods. A further ob- 



DK 179897 B1
4

5

10

15

20

25

30

ject is to make the work environment cleaner and more safe, and reduce the exposure 

of hazardous substances to the workers. A further object is to collect the debris and 

make it possible to dispose the debris in a controlled and safe manner.

The objects are achieved through features, which are specified in the description be­

low and in the claims that follow.

The invention is defined by the independent patent claims. The dependent claims de­

fine advantageous embodiments of the invention.

In a first aspect the invention relates more particularly to a system for cleaning at 

least one receptacle, said receptacle is formed with a bottom end and a top end, and 

said receptacle is housing an auger conveyor, where the system comprises:

- at least one bottom sub comprising an inlet end and an outlet end, said outlet end is 

releasly connectable to the receptacle's bottom end;

- at least one top assembly, comprising a house with an entrance releasly connectable 

to the receptacle's top end and an outlet for connection to an outlet line, a chamber 

within the house, said chamber forming a flow path between the entrance and the 

outlet;

- a retention tank connected to the at least one top assembly's outlet by the outlet 

line; and

- a pump connected to the retention tank on the pump's suction side by a supply line, 

and said pump on the pump's pressure side being connected to the at least one bot­

tom sub by an inlet line.

The system is characterized in that it further comprises at least one bottom sub com­

prising an inlet end and an outlet end, said outlet end is releasly connectable to the 

receptacle's bottom end so that an opening of the outlet end is mouthing into the re­

ceptacle.

The house may comprise a wrench shaft with a leading end at the entrance, and a 

drive end at the opposite end, said drive end is located outside the house, and said 

leading end is connectable to a top end of the auger conveyor. The drive end may be 

connectable to a wrench.

The house may comprise an auxiliary port leading to the chamber, a three-way valve 

may be connected to the inlet line, and a by-pass line may connect the three-way 

valve with the auxiliary port.
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The pump may be an air driven pump supplied with pressurized air from an air supply 

line.

Two or more receptacles are connected to the pump's pressure side by the inlet line 

and to the tank by the outlet line.

One receptacle may comprise two or more collecting containers. The collecting con­

tainers may be connected in series, i.e. a top end of a first collecting container is con­

nected to a bottom end of a next collecting container.

In a second aspect the invention relates more particularly to a method ofcleaning a 

receptacle, said receptacle is formed with a bottom end and a top end, and said recep­

tacle is housing an auger conveyor, and the method comprises the step of:

- provide a system as described previously;

- provide the at least one receptacle containing a material;

- connect the at least one bottom sub to the at least one receptacle's bottom end;

- connect the at least one top assembly to the at least one receptacle's top end;

- start the pump;

- pass cleaning fluid from the retention tank through the pump, the at least one bot­

tom sub, the at least one receptacle, the at least one top assembly and back to the 

retention tank; and

- collect the washed out material in the retention tank.

The method may further comprise:

- provide at least one top assembly with a wrench shaft;

- connect the wrench shaft's leading end to the auger conveyor and the wrench shaft's 

drive end to a wrench;

- start the wrench; and

- flush out displaced material from the chamber with the cleaning fluid from the at 

least one bottom sub.

The method may as an alternative further comprise:

- provide at least one top assembly with a wrench shaft and an auxiliary port leading 

to the chamber;

- connect the wrench shaft's leading end to the auger conveyor and the wrench shaft's 

drive end to a wrench;

- connect a three-way valve to the inlet line, and connect a by-pass-line from the 

three-way valve to the auxiliary port;

- start the wrench;
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- operate the three-way valve to flow cleaning fluid to the auxiliary port; and

- flush out displaced material from the chamber with the cleaning fluid from the auxil­

iary port.

In the following is described examples of preferred embodiments illustrated in the ac­

companying drawings, wherein:

Fig. 1 shows a schematic diagram of the components according to the invention;

Fig. 2 shows an end view of the top sub;

Fig. 3 shows a transverse section of a receptacle, a top sub and a bottom sub

according to the invention; and

Fig. 4 shows the same as figure 1, but in an alternative embodiment with two 

receptacles.

In the drawings, the reference numeral 1 indicates a system for washing a receptacle 

2 of a collecting device (not shown). The collecting device is used to clean out debris 

(not shown) from a well bore (not shown). The system 1 comprises a bottom sub 3, a 

top assembly 4, a retention tank 5, a pump 6 and several fluid lines for connecting the 

components. The system 1 may optionally comprise an air supply 7.

The receptacle 2 to be cleaned is stripped from the collecting device. The receptacle 2 

forms an extended tube which comprises one or several collecting containers 21, 21'. 

Each collecting container 21, 21' has a bottom end and a top end. The top end of a 

first collecting container 21 is connected to the bottom end of the next collecting con­

tainer 21'. The receptacle 2 has a threaded bottom end 20 and a threaded top end 29. 

Each collecting container 21, 21' may house an auger conveyor 22.

The bottom sub 3 forms an inlet end 30 and an outlet end 39. The outlet end 39 is 

threaded and can be threadly connected to the threaded bottom end 20 of the recep­

tacle 2. The inlet end 30 is provided with a threaded connection 31 for connection to 

an inlet line 33.

The top assembly 4 comprises a house 41. The house 41 is provided with a threaded 

entrance 40 which can be threadly connected to the threaded top end 29 of the recep­

tacle 2. At the interior the house 41 is provided with a chamber 42. The house 41 is 

further provided with a threaded outlet 49 for connection to an outlet line 43. The 

chamber 42 forms a fluid path between the entrance 40 and the outlet 49.
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Optionally the top assembly 4 comprises a wrench 44. The wrench 44 may be an air- 

driven wrench 44'. The wrench 44, 44' is positioned on the house 41 opposite of the 

entrance 40 (see figure 1). A shaft 45 runs from the wrench 44, through a hole 46 in 

the house 41, through the chamber 42 and the shaft 45 is at a leading end 450 con­

nected to the top end 229 of the auger conveyor 22 when the top assembly 4 is con­

nected to the receptacle 2 as shown in figure 3. A bearing 461 is positioned within the 

hole 46. The shaft 45 is at an opposite drive end 459 provided with suitable connec­

tions for a wrench 44, 44'.

The house 41 is further optionally provided with an auxiliary threaded port 47 which 

leads into the chamber 42.

The retention tank 5 is provided with an inlet 50 and an outlet 59. The retention tank 

5 may be open, but is preferably closed. The retention tank 5 is operated at ambient 

pressure. The outlet line 43 is connected to the inlet 50. A supply line 53 connects the 

outlet 59 to an inlet 60 on the suction side of the pump 6. The pump 6 may be an air 

driven pump 6, for example an air driven membrane pump 6'. The inlet line 33 con­

nects the outlet 69 on the pressure side of the pump 6, 6' with the inlet 30. Thereby 

there is formed a continuous flow path through the receptacle 2, house 41, outlet line 

43, retention tank 5, supply line 53, pump 6, inlet line 33 and bottom sub 3.

Optionally a three-way valve 8 is connected to the inlet line 33. A by-pass line 83 con­

nects the three-way valve 8 with the auxiliary port 47. The three-way valve 8 may be 

a ball valve.

The optionally air supply 7 comprises an air supply line 73. The air supply line 73 is 

connected to a source 79 of pressurized air. The air supply 7 provides pressurized air 

to the air driven pump 6' and to the optional air driven wrench 44'.

It may be advantageous that the retention tank 5 is filled with a cleaning fluid 9, for 

example fresh water 90, or a soap solution 92, or diesel oil 94 or other suitable sol­

vent or cleaning agent prior to use of the system 1.

The collecting device is lifted out of the lubricator and positioned on deck (not shown). 

The collecting device is stripped. The bottom sub 3 is threadly fixed to the bottom end 

of the receptacle 2 and the top assembly 4 is threadly fixed to the top end of the re­

ceptacle 2.

In case the collected debris is loose and soft, the pump 6, 6' is started and cleaning 

fluid 9 is pumped from the retention tank 5 through the receptacle 2, through the 
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chamber 42 and back to the retention tank 5 where the washed out material mix with 

the cleaning fluid. As the system 1 forms a closed loop, there is no risk of overflow 

and spillage. All washed out material is collected in the retention tank 5 and the work­

ers are not exposed to debris and chemicals. There is no dirt and spillage on the deck 

and in the work area.

If necessary the auger conveyor 22 is turned by a wrench 44. The wrench may be any 

kind of suitable wrench 44, for example an air driven wrench 44'. Turning the auger 

conveyor 22 assists in moving material out of the receptacle 4 towards the chamber 

42. Too much material in the chamber 42 or too dry material may block the chamber 

42. The three-way valve 8 is then operated and cleaning fluid 9 flows to the auxiliary 

port 47 through the by-pass line 83 and into the chamber 42. The wrench 44 may be 

stopped until the material is flushed out of the chamber 42. The three-way valve may 

be regulated such that a portion of the cleaning fluid 9 flows into the receptacle 2 at 

the bottom sub 3 and the remaining portion ofcleaning fluid 9 flows into the chamber 

42.

In case the collected debris is hard and compact, the pump 6, 6' is started and the 

entire cleaning fluid 9 flows initially into the chamber 42. This will soften and wash out 

the debris at the top end 29 of the receptacle 2. By combining wash out from the top 

with turning the auger conveyor 22 by the wrench 44, more debris will be displaced 

towards the chamber 42. Cleaning fluid 9 is in addition filled into the available space 

at the bottom end 20 of the receptacle 2 and will soften and loosen the debris from 

that end.

By operating the wrench 44 and the tree-way valve 8 in combination, the receptacle 2 

is cleaned from even hard and compact debris much faster than by conventional tech­

nique.

Figure 4 shows an alternative embodiment of the invention. Two receptacles 2 are 

connected to the pump 6, 6' via an inlet line 33. The receptacles 2 are connected to 

the tank 5 via the outlet line 43. Each receptacle 2 is provided with a bottom sub 3 

and a top sub 4 as described above. The top sub 4 may be of any of the alternatives 

with a wrench 44 and an auxiliary port 47 as described above. The inlet line 33 and 

the outlet line 43 may be provided with additional valves 8' for selectively closure of 

the inlet line 33 and outlet line 43 from the different receptacles 2. The valve 8' may 

be a ball valve. The air supply line 73 may be provided with additional valves 8" for 

selectively closure to the optional air driven wench 44'. The skilled person will know 
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that the system 1 in this way may be modified to comprise more than two receptacles

2.

Washed out material is collected in the retention tank 5 and may be transported on­

shore for further proper treatment.
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PATENTKRAV

1. System (1) til rengøring af mindst én beholder (2). Denne beholder (2) er 
udformet med en nederste ende (20) og en øverste ende (29), og denne 

beholder (2) indeholder en transportsnegl (22). Systemet (1) omfatter:
- Mindst én øverste enhed (4), der omfatter et hus (41) med en indgang (40), 
der kan til- og frakobles beholderens (2) øverste ende (29), en udgang (49) til 
tilkobling til en udgangslinje (43) og et kammer (42) indeni huset (41). Dette 

kammer (42) danner en flowvej mellem indgangen (40) og udgangen (49)
- en opbevaringstank (5) tilkoblet den mindst ene øverste enheds (4) 
udgang (49) ved hjælp af udgangslinjen (43), og
- en pumpe (6, 6’) tilkoblet opbevaringstanken (5) på pumpens (6, 6’) 
sugeside ved hjælp af en forsyningslinje (53), og denne pumpe (6, 6’) er på 

tryksiden tilkoblet den mindst ene bunddel (3) ved hjælp af en indgangslinje
(33),  karakteriseret ved at
systemet (1) yderligere omfatter mindst én bunddel (3), der omfatter en 

indgangsende (30) og en udgangsende (39). Denne udgangsende (39) kan 

til- og frakobles beholderens (2) nederste ende (20), så en åbning i 
udgangsenden (39) munder ind i beholderen (2).

2. System (1) ifølge krav 1, hvor huset (41) omfatter en skruenøgleaksel (45) 
med en forreste ende (450) ved indgangen (40), og en drivende (459) i den 

modsatte ende. Denne drivende (459) er placeret uden for huset, (41) og 

den forreste ende (450) kan tilkobles en øverste ende (229) af 
transportsneglen (22).

3. System (1) ifølge krav 2, hvor drivenden (459) kan gå i indgreb med en 

skruenøgle (44, 44’).

4. System (1) ifølge krav 1 eller 2, hvor huset (41) omfatter en hjælpeport (47), 
der fører til kammeret (42). En trevejsventil (8) er forbundet til 
indgangslinjen (33), og en omløbslinje (83) forbinder trevejsventilen (8) med 

hjælpeporten (47).
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5. System (1) ifølge et hvilket som helst af de foregående krav, hvor pumpen 

(6) er en luftdrevet pumpe (6’) forsynet med trykluft fra en luftforsyningslinje (73).

6. System (1) ifølge et hvilket som helst af de foregående krav, hvor to eller 
flere beholdere (2) er forbundet til pumpens (6, 6’) trykside ved hjælp af 
indgangslinjen (33) og til tanken (5) ved hjælp af udgangslinjen (43).

7. System (1) ifølge et hvilket som helst af de foregående krav, hvor en 

beholder (2) omfatter to eller flere opsamlingsbeholdere (21, 21').

8. Metode til rengøring af mindst én beholder (2), hvor denne beholder (2) er 
udformet med en nederste ende (20) og en øverste ende (29), og denne 

beholder (2) indeholder en transportsnegl (22), karakteriseret ved at metoden 

omfatter trinnene:
- tilvejebring et system (1) ifølge et hvilket som helst af de foregående krav
- tilvejebring den mindst ene beholder (2) indeholdende et materiale
- tilkobl den mindst ene bunddel (3) til den mindst ene beholders (2) nederste 

ende (20)
- tilkobl den mindst ene øverste enhed (4) til den mindst ene beholders (2) 
øverste ende (29)
- start pumpen (6, 6’)
- send rengøringsvæske (9) fra opbevaringstanken (5) gennem pumpen (6, 
6’), den mindst ene bunddel (3), den mindst ene beholder (2), den mindst 
ene øverste enhed (4) og tilbage til opbevaringstanken (5), og
- opsaml det udvaskede materiale i opbevaringstanken (5).

9. Metoden ifølge krav 8, hvor metoden yderligere omfatter:
- tilvejebring mindst én øverste enhed (4) med en skruenøgleaksel (45)
- tilkobl skruenøgleakslens (45) forreste ende (450) til transportsneglen
(22) og skruenøgleakslens (45) drivende (459) til en skruenøgle (44, 44’)
- drej skruenøglen (44, 44’), og
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- udskyl frigjort materiale fra kammeret (42) med rengøringsvæsken (9) fra 

den mindst ene bunddel (3).

10. Metoden ifølge krav 8, hvor metoden yderligere omfatter:
s - tilvejebring mindst én øverste enhed (4) med en skruenøgleaksel (45) og

en hjælpeport (47), der fører til kammeret (42)
- tilkobl skruenøgleakslens (45) forreste ende (450) til transportsneglen 

(22) og skruenøgleakslens (45) drivende (459) til en skruenøgle (44, 44’)
- tilkobl en trevejsventil (8) til indgangslinjen (33), og tilkobl en omløbslinje

io (83) fra trevejsventilen (8) til hjælpeporten (47)
- drej skruenøglen (44, 44’)
- betjen trevejsventilen (8) for at lede rengøringsvæske (9) til 
hjælpeporten (47), og
- udskyl frigjort materiale fra kammeret (42) med rengøringsvæsken (9)

is fra hjælpeporten (47).
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