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CONTINUOUS MXING SYSTEM 

0001. The invention relates to a mixing system as used 
for the preparatory mixing of a drilling fluid for horizontal 
drilling. 

0002. In horizontal drilling, with the aid of drilling or 
flushing liquids which are fed to the drill and, for example, 
emerge in the region of the drill head and are thus passed 
into the drilled hole, the drilling operation is improved and 
facilitated in that the Soil is Softened and the drillings are 
removed. 

0003. It has become established practice to use a suspen 
Sion of bentonite in water, which is used in different con 
Sistencies, depending on the existing Soil conditions. Such a 
Suspension has the property of retaining the drillings in 
suspension so as to be able to remove them from the drilled 
hole, and also has the advantage, when a new pipe run is 
drawn in, that the latter is lubricated and, after having been 
drawn in and after a certain amount of time for hardening, 
is protected from the Surrounding Soil. To vary the properties 
of the Suspension, it is known to admix polymers and other 
Substances, for example Soda ash, in order to adjust the pH. 

0004 Known mixing systems operate by the principle 
that the desired quantity of drilling fluid is preparatorily 
mixed in a storage tank whose content is then available for 
the drilling operation. Such mixing Systems are known as 
batch mixers, Since one batch can be made available for 
drilling in each mixing operation. 

0005. After the drilling fluid has been used up, the storage 
tank is replenished by the preparatory mixing of a new 
batch. AS the practical effect of this is to cause disruptive 
delays in drilling, it is customary to provide a Second Storage 
tank, So that the liquid batches can be mixed in one tank 
while the other tank supplies the drill. The disadvantage of 
Such Systems resides in an increased Space requirement and 
additional costs. Another disadvantage of the known batch 
mixers resides in the fact that the necessary mixing pumps 
must be especially durable because of the aggressive nature 
of an abrasive medium like bentonite. This results either in 
increased costs or in increased wear. 

0006 Furthermore, the necessary quantity of drilling 
Suspension cannot generally be accurately estimated, So that 
the drilling fluid is often not completely used up after the end 
of the drilling operation and has to be disposed of. If the 
drilling fluid is left in the tank, Subsequent Swelling of the 
drilling fluid may occur. Because of the increased Viscosity, 
problems may arise during drilling when this drilling fluid is 
once again used. In the winter, moreover, it is impossible to 
rule out frost damage to equipment by a drilling fluid that 
has not been completely used up. 

0007. The drilling fluid is generally fed to the drill by a 
high-pressure pump. Such pumps are not generally Self 
priming pumps. However, Since the drilling fluid quite often 
has to be pumped at very high Viscosity, the use of a 
Self-priming Supercharge pump is necessary to charge the 
high-pressure pump on the Suction Side. The use of Such a 
Supercharge pump also results in a Substantial increase in 
COSt. 

0008. The object of the invention is therefore to permit a 
Simplified charging of a drilling System with a drilling fluid. 
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0009. The object is achieved by the subject of the inde 
pendent claims. Advantageous embodiments will be found 
in the Subclaims. 

0010. The achievement of the object is based on the 
principle of introducing additives, Such as the pulverulent 
bentonite, upstream or downstream of the high-pressure 
pump. 

0011. In the case of a feed upstream of the high-pressure 
pump, Service water is fed to the pump via a hydrant, a feed 
line for the additive medium being provided between 
hydrant and high-pressure pump. The feeding-in of the 
additive medium may be mechanically assisted and regu 
lated with reference to various parameters. The same applies 
to the addition of Supplementary additives Such as, for 
example, polymers or Soda ash. 

0012. After the additive medium has been fed in, it passes 
with the Service water into the high-pressure pump, where 
intensive mixing takes place. In addition, a mixing Section 
for further mixing may be provided downstream of the 
high-pressure pump. A Swelling Section may also adjoin the 
mixing Section if a particular duration of Swelling is desir 
able. 

0013 When the additive medium is introduced down 
Stream of the high-pressure pump in the direction of flow, it 
is introduced in the region of the high-pressure jet of the 
high-pressure pump, which results in intensive mixing of the 
additive medium with the service water. The feed-in section 
may also be adjoined by additional mixing and Swelling 
Sections. 

0014. The mixing system according to the invention 
allows continuous, in other words on-line, mixing of the 
additives for the drilling fluid with the service water. Addi 
tional Storage tanks are thus avoided, So that the mixing 
System is of exceptionally Small dimensions and can be used 
directly adjacent to the drill. Because of its Small size, the 
mixing System may be designed as integral parts of mobile 
drills. 

0015. Furthermore, during drilling, only that quantity of 
liquid which is directly consumed is mixed. Unused residual 
quantities of drilling fluid after drilling are avoided by the 
mixing System according to the invention. 

0016 Furthermore, minimal expenditure of material is 
achieved, Since in addition to Storage tanks mixing, circu 
lating or Supercharge pumps are also avoided. This is even 
possible in the case of non-aspirating high-pressure pumps, 
in that the liquid introduced on the Suction Side is, according 
to the invention, of low Viscosity since it comprises either 
pure Service water (fed in downstream of the high-pressure 
pump) or Service water with bentonite that has not yet 
Swelled (fed in upstream of the high-pressure pump). 
0017. A further advantage lies in the simplified possibil 
ity of reusing prepared drilling fluid. The large quantities of 
liquid which are frequently used in horizontal drilling have 
meant that “recycling of the drilling fluid is necessary for 
both economic and ecological reasons. With the mixing 
System according to the invention, the Viscosity of the 
reprocessed drilling fluid can be optimized for the new 
drilling operation by a preselected ratio of added water to 
admixed additive medium. 
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0.018. The compact construction achieved by means of 
the invention makes it possible to connect the mixing System 
to mobile drills of any desired size, as a high degree of 
variability exists regarding the possible quantity admixed 
and the mixing performance. The mixing System then 
merely needs to be connected to a hydrant on the construc 
tion site, the desired quantity of drilling fluid being available 
for the drilling operation in any combination of circum 
stances. The Storage container preferably used for the addi 
tives to the mixing System is a Silo or a So-called “big bag”. 
The batch tanks otherwise customary, which can be of 
Substantial dimensions for larger drilling Systems, are 
unneceSSary. 

0.019 For structural reasons, the mixing system accord 
ing to the invention has a lower energy consumption and 
longer Service life than conventional units, not least because 
of the elimination of the additional pumps needed in the 
prior art. 
0020. With an automated mixing process, which can be 
achieved with the mixing System according to the invention, 
fully automatic running of the drilling operation is possible, 
as far as the drilling fluid is concerned, and can be Supple 
mented by automation of the reprocessing System. 
0021 With the example of embodiment comprising addi 
tion of the additive medium on the preSSure Side, it is merely 
necessary to feed the Service water to the high-pressure 
pump. This can be done either via a hydrant by the high 
preSSure pump itself or by a conventional water pump. The 
high-pressure pump itself does not need to be resistant to 
abrasive media. 

0022. The invention is explained in detail below with 
reference to the examples of embodiment shown in the 
drawing. 

IN THE DRAWING 

0023 FIG. 1 shows a mixing system according to the 
invention with the Suspension medium being fed in upstream 
of the high-pressure pump in the direction of flow, 
0024 FIG. 2 hows the mixing system according to FIG. 
1 with feed lines for additives, 
0.025 FIG.3 shows the mixing system according to FIG. 
1 with a feed line for the additive medium downstream of the 
high-pressure pump, 

0.026 FIG. 4 shows the mixing system according to FIG. 
3 with a feed line for additives, 
0027 FIG. 5 shows the mixing system according to FIG. 
1 with a buffer pipe and level adjustment, and 
0028 FIG. 6 shows the mixing system according to FIG. 
5 with an additional feed line for additives. 

0029. According to a first embodiment of the invention, 
the Suspension medium is fed to the Service water upstream 
of the high-pressure pump (FIGS. 1, 2, 5, 6). 
0030 The service water is fed to the mixing system 
according to this embodiment on the low-pressure Side of a 
high-pressure pump, via a hydrant. On the low-pressure 
Side, the mixing System also has a pressure-reducing valve 
12, via which the Service water is fed to the high-pressure 
pump 7 via a filter member 13 and a shut-off valve 14. With 
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the aid of the shut-off valve 14, the service water feed can 
be turned on and off, and adjusted in accordance with certain 
parameters on the basis of control commands from a System 
of control electronics 1 connected to the valve 14. The 
System of control electronics I is connected to a Sensor 8 
which measures the Volume of water actually passing 
through, which is determined by the head of the high 
pressure pump 7 with adjustable drive 24, which can be set 
manually (e.g. via a potentiometer) or adjusted automati 
cally. 
0031. With the aid of the setting members 4, particular 
target values can be preset in order to achieve a desired 
mixing ratio, the individual parameters being determined by 
the System of control electronicS 1. 
0032. The quantity of additive medium necessary for the 
desired mixing ratio (bentonite as a quantity in Suspension) 
is fed in via a conveying device 6 which is connected to a 
So-called big bag 5 or other Storage containers containing the 
bentonite Stock, precise metering taking place via a drive 3 
of the conveying device 6 which is connected via a Setting 
member 2 to the system of control electronics 1. 
0033. In this arrangement, bentonite passes via a feed line 
21 into the conveying device 6, which conveys it to the 
high-pressure pump 7 in a quantity dependent on the Speed 
of the drive 3, the speed of revolution of the drive being 
transmitted to the System of control electronics I via a Sensor 
20. With the aid of a variance comparison, the system of 
control electronics I guarantees, via the Setting member 2, 
that the desired speed of rotation of the drive 3 is maintained. 
The Suspension medium passes downstream of the shut-off 
Valve 14 on the low-pressure Side of the high-pressure pump 
7 into the service water and is conveyed together therewith 
by the high-pressure pump 7 into a high-pressure mixing 
Section 15, intensive mixing already taking place as a result 
of the pumping operation of the high-pressure pump 7. The 
mixing Section 15 comprises a plurality of Static or dynamic 
mixerS operated in Series or parallel, Static mixers being 
preferred, as in these only the components to be mixed are 
moved. The mixing is intensified by division, deflection and 
reforming of the media. In this process, the Spherical Struc 
ture of the bentonite constituents is broken up by the high 
Shear forces acting in the mixer. This results in a reduction 
of the Swelling time, as the Surface of the Suspension 
medium at which the water molecules accumulate is 
increased. 

0034 Provided adjacent to the mixing section 15 is a 
Swelling Section 16 which, depending on the embodiment, 
allows a longer or Shorter Swelling period of the drilling 
Suspension. The Swelling Section 16 may consist of an 
intermediate container or a coiled tube, or may also take the 
form of the section of the drilling pipe 10 via which the 
Suspension is fed to the drilling o head 11 or the expansion 
tool 17. 

0035) Further additives, such as for example polymers or 
Soda ash, may be added to the drilling Suspension via the 
feed lines 18, 19, which are again fed in immediately 
upstream of the high-pressure pump 7. 
0036). If the water Supply is inadequate or non-existent, 
the Service water may also be fed in via a storage tank 9. 
0037. In the preferred embodiment shown in FIGS. 5 
and 6, the Suspension medium passes into the Service water 
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in a buffer container 23. The buffer container possesses a 
level Switch (a,b) which switches the bentonite feed on and 
off, depending on whether the medium is above the upper 
marka or below the lower mark b. The buffer container 23 
preferably takes the form of a narrow, Vertically arranged 
pipe which prevents demixing of the Service water/drilling 
suspension mixture before entry into the pump 7. The buffer 
container 23 further prevents the unintentional introduction 
of air into the high-pressure pump 7. 

0038. In another embodiment of the invention (see FIGS. 
3 and 4), the Suspension medium is fed in on the high 
preSSure side of the high-pressure pump 7. With this arrange 
ment, the Suspension medium passes into the Service water 
in the region of the water jet nozzle 22 of the high-pressure 
pump, as a result of which intensive mixing is achieved. The 
mixing situation can be influenced via the design of the 
water jet nozzle 22. Preferably, the diameter of the water jet 
nozzle can be adjusted according to the flow volume, in 
order to ensure an intensive water jet at all times. 

1. A mixing System for the preparation of a drilling fluid 
for horizontal drilling methods, comprising 

a high-pressure pump (7) and 
a feed line (21) for the additive medium arranged 

upstream or downstream of the high-pressure pump (7) 
in the direction of flow. 

2. The mixing System as claimed in claim 1, wherein the 
feed line for the additive medium is arranged upstream of the 
high-pressure pump (7) in the direction of flow. 

3. The mixing System as claimed in claim 1, wherein the 
feed line for the additive medium is arranged downstream of 
the high-pressure pump (7) in the direction of flow. 

4. The mixing System as claimed in claim 1, wherein the 
additive medium is arranged in a buffer container (23), 
which is arranged upstream of the high-pressure pump (7), 
and is introduced into the service water, and the buffer 
container (23) has a level adjustment System (a,b). 
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5. The mixing System as claimed in claim 3, wherein the 
additive medium is passed into the Service water immedi 
ately downstream of a water jet nozzle (22) of the high 
pressure pump (7). 

6. The mixing System as claimed in claim 5, wherein the 
water jet nozzle (22) is adjustable. 

7. The mixing System as claimed in claim 1, comprising 
a conveying device (6) for the introduction of the additive 
medium. 

8. The mixing System as claimed in claim 1, wherein the 
conveying device (6) and/or the high-pressure pump (7) 
possesses an adjustable drive (24). 

9. The mixing System as claimed in claim 1, comprising 
a shut-off valve (14) which is regulated together with the 
adjustable drives via a system of control electronics (1) and 
with the aid of setting members (4) and a flow sensor (8). 

10. The mixing System as claimed in claim 1, comprising 
a mixing section (15) downstream of the pump (7). 

11. The mixing System as claimed in claim 10, comprising 
a static mixing Section (15). 

12. The mixing System as claimed in claim 1, comprising 
a Swelling Section (16) arranged downstream of the pump 
(7). 

13. The mixing System as claimed in claim 12, wherein 
the Swelling Section (16) comprises a coiled tube. 

14. The mixing System as claimed in claim 12, wherein 
the Swelling Section (16) is formed from a drilling linkage. 

15. The mixing System as claimed in claim 1, wherein the 
drive of the mixing System is hydraulic. 

16. A method for the preparation of a drilling fluid, 
characterized in that the additive medium is fed into the 
Service water upstream or downstream of a high-pressure 
pump (7). 


