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Description
Technical domain

[0001] This document relates to a wastewater system
for transporting wastewater such as surface water and
wastewater from buildings, outdoor environments etc. to
a collection site such as a treatment plant or suchlike.
Even though the system is described for use in relation
to drainage, it can also be used in similar applications
such as for waste management or similar, fluid, media.
[0002] The document also relates to a pump station
and a method for transporting the wastewater

Background

[0003] The transporting of wastewater from the place
where it originates to a central site, such as a treatment
plant, through gravitation and/or with the aid of pressure
is known. For example, inclined pipes can transport the
wastewater through the effect of gravity to a collector
which then pumps the wastewater to a treatment plant.
In the case of this technology a very powerful pump is
required which has the capacity to pump large quantities
of wastewater to the treatment plant. The collector also
has to be of sufficient size to be able to receive large
quantities of wastewater and/or to pump the wastewater
at a sufficiently high frequency. As the pipes which lead
to the pump transport the wastewater over a long dis-
tance, and must be of a sufficient gradient for the waste-
water to run downwards, a deep shaft depth is required.
The pipe inclination usually has to be 6-10 %o for it not
be become blocked by material present in the wastewa-
ter, which means that both the pipes and the collector
mustbe placed ata level relatively far below ground level.
This in turn means that the shaft depth of the collector
increases the greater the distance the wastewater has
to be transported before it reaches the collector.

[0004] Instead of using gravity, the wastewater system
can be designed so that the wastewater is actively forced
through the pipes, which can thus be laid in a horizontal
or even ascending manner and do not require the same
shaft depth as with gravity. However, such systems re-
quire mechanisms that are constantly active, such as a
pump, for transporting the wastewater to all the parts of
the system.

[0005] Hence there are several drawback to today’s
technology, in that an extensive shaft depth is required,
powerful pumps are needed which are costly and de-
signed in such a way that they must be in constant op-
eration and pump large quantities of wastewater long dis-
tances. There are great stresses on pumps which are
used constantly and a stoppage of such a pump has a
major effect on the system as a whole, which in turn re-
quires a high degree of preparedness on the part of the
wastewater system operator. Actively impelling the
wastewater results in high energy consumption as trans-
porting through all the pipes in such a system takes place
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with some form of pressure-generating mechanism.
[0006] A wastewater system in which gravity is used
is described in EP1279774A1. In order to be able to re-
duce the gradient of the pipes, pump stations are used
which transport material from an incoming pipe to an out-
going pipe. In this document the pumps in the pump sta-
tions must be active in order for the wastewater to be
transported. This results in great stressing of the pumps
and a high level of energy consumption. In addition, a
stoppage in one pump station leads to the entire flow of
the wastewater coming to a standstill.

[0007] There is therefore a need for an improved sys-
tem for transporting, for example, wastewater, which
overcomes the drawbacks of the previously known sys-
tems.

Summary

[0008] One aim is to bring about an improved method
of transporting wastewater from the place where it orig-
inates to a central unit, such as a treatment plant or such-
like. The central unit can be a unit which then transports
the wastewater further with the aid of a conventional sys-
tem, such as with pressurised pipes for example.
[0009] A particular aim includes bringing about a sys-
tem which is robust and cost-effective.

[0010] The invention is defined by the attached inde-
pendent patent claims. Forms of embodiment are set out
in the independent patent claims, the following descrip-
tion and the drawings.

[0011] According to a first aspect, a pump station for
conveying the wastewater is produced, whichis arranged
to receive the wastewater primarily being transported by
gravitation in an incoming pipe to the pump station and
to discharge the wastewater for continued transportation,
mainly through gravity, in an outgoing pipe. Said a pump
station comprises an inlet to the pump station which is
located at a first vertical level and connected to the in-
coming pipe, an outlet from the pump station which is
located at a second, higher, level and connected to the
outgoing pipe and a pipe arrangement arranged to pump
the wastewater from the inlet to the outlet. The pump
station also comprises a bypass arranged to connect the
inlet to the outlet so that the pump arrangement is by-
passed.

[0012] In this way the wastewater can on occasions
been transported between two pipes with the aid of a
pump arrangement, a bypass or through a combination
of both the pump arrangement and the bypass. Specifi-
cally, the pump arrangement’s main function can be to
bring about an additional flow, as required or at regular
intervals, in order to clean off material that has become
deposited on the bottom surface of the pipe. This is par-
ticularly advantageous in the case of gradients of less
than 5%o as such a small slope does not produce a flow
speed high enough to remove the material.

[0013] In the event of a reduction in operation of the
pump arrangement there is therefore the alternative that
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the wastewater can pass through the bypass which,
among other things, means an increase in operational
reliability and capacity in the pump station. Additionally,
the energy consumption can be reduced by inactivating
the pump arrangement or setting it to a state in which it
transports the wastewater at reduced frequency or quan-
tity.

[0014] Since the pump arrangement transports the
wastewater from afirstlevel to a higher level, the gradient
of the incoming and outgoing pipes can be relatively
small. As a result of this a smaller shaft depth is required,
which facilitates the construction of the pump station and
its maintenance and inspection.

[0015] The bypass can comprise an obstructing de-
vice, such as a non-return valve, which prevents the
wastewater which has passed a certain position along
the bypass from being transported back in the opposite
direction. This is to counteract the wastewater running
back into the incoming pipe once it has entered a little
way into the bypass.

[0016] The obstructing device can be located at the
highest vertical level of the bypass, where the risk of the
wastewater otherwise flowing in the wrong direction is
greatest.

[0017] The bypass can comprise a flow part part locat-
ed at a third vertical level which is higher than the second
vertical level. A connection from the pump arrangement
to the outlet can be located higher up than the second
vertical level and preferably higher up than the third ver-
tical level. The bypass can also connect to said outgoing
pipe’s highest point in a direction parallel to the gravita-
tional direction. In this manner the wastewater can fall
from the bypass into the outgoing pipe mainly by way of
gravitation and also continue to be transported mainly by
way of gravitation.

[0018] The pump arrangement can also comprise a
container which is arranged to receive the wastewater
from the incoming pipe. In this case the pump arrange-
ment can be arranged to transport the wastewater re-
ceived in the container to the outgoing pipe, whereby the
container can have an effective height which achieves a
higher vertical level than the bypass and/or can be seal-
able.

[0019] "Sealable" means that the container should be
able to be made adequately tight in order to prevent the
wastewater leaking from it when it is pressurised. Pref-
erably such a sealable container has a venting device
which allows the venting of air enclosed in the container.
[0020] According to a second aspect, a wastewater
system for conveying wastewater is produced which
comprises at least two consecutive pump stations, a
pipeline which forms the outgoing pipe on the first pump
station and which forms the incoming pipe to a second
pump station.

[0021] Such a system can effectively transport the
wastewater from the place(s) it originates to a central
collection site. The system can be connected, for exam-
ple, to a treatment plant or to a collecting unit which then
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transports the wastewater onwards with a similar system
or a system with with conventional technology. As at least
two pump stations follow on from one another the gradi-
ent of the pipes can be relatively small.

[0022] The pump stations can located on essentially
the same vertical level, which is advantageous during
installation of the system. In this case there is no need
to excavate different depths for different parts of the sys-
tem.

[0023] The gradient of the pipe is 5 %o or less, prefer-
ably 4 %o or less, 3 %o or less, 2 %o or less or less than 1
%o or less, but preferably greater than zero.

[0024] The at least two pump stations and pipelines
can be arranged in a culvert below ground level. This
facilitates the construction of the system as well as main-
tenance and inspection work when the systemis in place.
Itis also better protected from external influences and is
therefore more robust and operationally reliable.

[0025] The pump stations can be arranged in respec-
tive chambers and the chambers connected by a culvert.
In this way two pump stations directly following each other
can be connected by one culvert.

[0026] Alternatively, the pumps stations can be ar-
ranged in respective chambers, wherein the chambers
are connected by at least two culverts which are con-
nected to each other via an intermediate chamber in
which an incoming pipe is passively connected with an
outgoing pipe. In this way each chamber does not have
to contain a pump station. For example, every second or
every third chamber can contain a pump station. In var-
ious sections of a system the number of pump stations
can vary as required, based, for example, on the gradi-
ents and/or rises which have to be included as well as
possible shaft depths.

[0027] According to a third aspect, a method of con-
veying the wastewater is provided. The method involves
receiving the wastewater from an incoming pipe, which
has an inlet located at a first vertical level, with the aid of
pump arrangement raising the wastewater to another
outlet located at a higher vertical level, and in the event
of an operational reduction of the pump arrangement or
excessive flow, bypassing the wastewater from the inlet
to the outlet.

[0028] Such a method results in effective and opera-
tionally reliable conveying of the wastewater from an in-
coming to an outgoing pipe. The method makes it pos-
sible to transport the wastewater even when the flow in-
creases or when the pump arranged is switched off or
has areduced capacity. As the pump arrangement raises
the wastewater to a higher vertical level, the gradient of
the pipes can be relatively small.

[0029] The method can also involve preventing the by-
passed wastewater from flowing in the direction from the
outlet to the inlet. It is undesirable for wastewater to run
in the wrong direction in the pipes and this is thus pre-
vented.

[0030] The method can also involve making the by-
passed wastewater flow to a third vertical level which is



5 EP 2 993 275 A1 6

higher than the second vertical level.

[0031] The method can also involve taking the waste-
water fed from the pump arrangement to the outlet at a
vertical level which is higher than the third vertical level.
This method results in effective flowing of the wastewater
to the outlet.

Brief description of the drawings

[0032]

Figure 1 is a schematic cross-sectional view of a
pump station with incoming and outgoing pipes for
conveying wastewater.

Figure 2 is a schematic cross-sectional view of a
wastewater system comprising a number of pump
stations as shown in figure 1.

Figure 3 is a schematic cross-sectional view of a
wastewater system comprising a number of pump
stations as shown in figure 1 and an intermediately
located chamber without a pump station.

Detailed description

[0033] The transporting of wastewater, such as sur-
face water and wastewater through pipes can take place
in a number of ways, principally through gravitation or in
forced manner through pressurisation of the pipes. In or-
der for the wastewater to be transported solely by way
of gravitational forces, i.e. through its own weight, the
pipes must be laid at a gradient in relation to a plane
essentially perpendicular to the direction of gravity. Usu-
ally the pump station’s outlet is placed at a higher level
than the level of its inlet in a direction parallel to the di-
rection of gravity. In this way the wastewater descends
through the pipe only through the effect of gravity. The
gradient of a pipe is general expressed as the fall in the
pipe and is calculated as the change in height, indicated
in millimetres, per unit of length, indicated in metres,
wherein the height is measured in the direction parallel
to the gravitational direction and length in the direction
perpendicular to the direction of gravity. The unit for the
gradient is therefore mm/m. As the change in height is
comparatively small in relation to the length, the resulting
figure is so small that it is usually expressed in per mille
(%o).

[0034] Conveying "mainly through gravitation" means
that the pipe must have a sufficient gradient to allow con-
veying with the aid of gravitation. This does not rule out
the pipe being pressurised, either through feeding with
the aid of a pump or through the incoming wastewater
being supplied from a higher level.

[0035] The term wastewater includes all mainly fluid
waste collected, forexample, from households, industrial
plants, roads etc. Wastewater includes surface water,
e.g. rain water and water from melting snow, as well as
drainage water, i.e. from toilets, washbasins, washing
machines, dishwashers etc. In spite of the fact that waste-
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water implies that it is in liquid form, wastewater also
contains more or less solid objects such as food residues,
paper, gravel etc. whereby such objects also end up in
the wastewater system.

[0036] Itis clear that separate systems in accordance
with what will be described below can be used for surface
water, wastewater and drainage water.

[0037] Figure 1 shows a pump station 1 intended for
use in a wastewater system for conveying wastewater.
The pump station 1 is located below ground level Vm.
Via an inlet 2a, the pump station 1 receives wastewater
from an incoming pipe at a level VO and then transports
the wastewater on via an outlet 3a to an outgoing pipe
3. The wastewater is transported in the incoming and
outgoing pipes though gravitation as the pipes are ar-
ranged with a gradient large enough for transporting the
wastewater as a result of the effect of gravitational forces.
The gradient of the pipe is 5 %o or less, preferably 4 %o
orless, 3 %o or less, 2 %o or less or less than 1 %o or less,
but greater than zero.

[0038] "Inlet" 2a and "outlet 32" describe the positions
where the pipes enter and exit the pump station. Typi-
cally, between outlet 3a and inlet 2a an essentially
straight pipe, with only horizontal bends, is located.
[0039] The pump station 1 comprises a pump arrange-
ment 4, 4a, 4b which pumps the wastewater from incom-
ing pipe’s inlet level VO on to a higher vertical level V3
for it then to end up in the outgoing pipe’s outlet level V1.
The pump arrangement 4, 4a, 4b can comprise a con-
tainer 4 into which the incoming pipe 2 opens and one
or more pumps 4a, which can transport the wastewater
from the container 4 and a connection 4b to the outgoing
pipe 3. The pumps can have an output of 7 kW or less,
preferably 5 kW or less, 3 kW or less or 2 kW or less.
[0040] The container 4 can be a sealable container of
any height V4 and can be provided with an access hatch
(notshown) whichin the closed position fits tightly against
the container. The container 4 can also have a venting
device 9 which allows the venting of air enclosed in the
container 4. Venting can take place via a tube to above
the ground, or to the chamber. In the latter case it may
be advantageous to vent via a carbon filter, for example.
The venting device 9 can be integrated into the hatch
(not shown).

[0041] Alternatively, the container can have a height
V4 which exceeds a highest point V2 of the bypass pipe-
line 5 or which exceeds a highest point V3 on the con-
nection 4b. A container of this height can, but does not
have to be sealable in accordance with what has been
described above. The container can therefore be perma-
nently vented.

[0042] The pump 4a can, for example, be a lifting
pump, i.e. it raises the wastewater from a first level to a
second, higher level in a direction parallel to the direction
of gravity. In practice this can mean that the pump raises
the water 1-4 m, preferably 2-3 m. Other types of pump
are also conceivable in this connection.

[0043] It can be possible to activate/deactivate the
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pump arrangement 4, 4a, 4b either automatically, for ex-
amples at certain times, at certain measured loads or
pressures in the incoming pipe 2 etc. or manually, for
example when servicing of the pump arrangement has
to be carried out etc. In addition, the pump arrangement’s
4, 4a, 4b capacity can be regulated, for example by
changing its frequency or capacity. A number of alterna-
tives of how the pump arrangement can be activated,
deactivated or regulated are considered as being familiar
within this technical field and are not therefore described
here.

[0044] The pump station also comprises a bypass 5
which connects the incoming pipe 2 with the outgoing
pipe 3. The wastewater can therefore also pass from the
incoming to the outgoing pipe through this bypass. This
takes place through pressure caused by the incoming
wastewater when a reduction in operation occurs in the
pump arrangement 4, 4a, 4b in the pump station 1.
[0045] A "reduction in operation" is taken to mean that
the pump arrangement 4, 4a, 4b is fully or partially at a
standstill. For example, the pump arrangement can op-
erate at lower than maximum capacity. A pressure which
drives a partial quantity of the wastewater through the
bypass can thus occur even if the pump arrangement 4,
4a, 4b is active when the inflow of wastewater is very
great, or when for any reason the pump arrangement is
pumping at a reduced frequency or reduced capacity. In
the event of increased pressure the incoming pipe 2 is
filled with wastewater which is then forced into the bypass
5. When the quantity of wastewater is sufficiently large
it is forced through the bypass 5 and falls into the outlet
of the outgoing pipe where it is transported further
through gravitation.

[0046] The bypass 5 can comprise a stopping device
6, such as a non-return valve, which ensures that waste-
water which has passed this position along the bypass
does not flow back down into the incoming pipe 2, at
reduced pressure for example.

[0047] There may be one or more connections 7 to the
bypass 5 orto pipe 2 for the supply of wastewater through
one or more pipes from one or more buildings, drains or
suchlike. Such a connection is preferably applied to the
bypass 5 at a position downstream of the stopping device
6 in the direction of flow of the wastewater in the bypass
in order to prevent the wastewater being supplied in this
additional connection resulting in the wastewater flowing
back into the incoming pipe 2. In addition, the connection
7 is advantageously located so that it is coupled to the
bypass 5 at the highest point of the bypass 5, so that
wastewater discharged in the connection 7 can contrib-
ute to bringing about a pressure in the outgoing pipe 3.
The connection 7 can be arranged downstream of a non-
return valve 6.

[0048] The connections between the pump arrange-
ment 4, 4a, 4b and the incoming pipe 2 and outgoing pipe
3 can include mechanisms for stopping the flow of waste-
water, which may be necessary in the event of repairing
or cleaning of the pump. More specifically, a shut-off
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valve can be arranged at the inlet 2a and/or a shut-off
valve arranged at the outlet 3a.

[0049] The incoming and outgoing pipes 2, 3 are es-
sentially of the same dimension. Preferably this dimen-
sion can be of the magnitude of 20-50 cm. The bypass
can be of the same dimension as the incoming and/or
outgoing pipe.

[0050] The connection between the pump arrange-
ment 4, 4a, 4b and the outgoing pipe 3 can be designed
so that it forms a natural resistance to the wastewater
being pumped through it. This can be done, for example,
by placing part of the connection 4b at a higher level V3
in the direction parallel to the direction of gravity than the
outlet level V1 of the outgoing pipe and after the non-
return valve 6. In this way the wastewater transported by
the pump brings about a pressure in the outgoing pipe,
and in the event of a stoppage therein (for example
through a following pump coming to a standstill) the
formed pressure helps to force the wastewater into the
outgoing pipe 3.

[0051] The connection between the pump arrange-
ment and the outgoing pipe can be formed by a pipe
which has a smaller dimension than the bypass 5. For
example, a cross-sectional area of the connection 4b can
be 10% - 80% of the cross-sectional area of the bypass.
[0052] The drainage pipes can preferably be made of
metal, such as stainless steel, or plastic.

[0053] The pump arrangement can raise the wastewa-
ter from the incoming pipe’s inlet level VO to a level V3
which is higher than highest level V2 of the bypass. Pref-
erably the pump arrangement 4 connects to the bypass
5 in this way, alternatively it can connect to the outlet of
the outgoing pipe 3.

[0054] Figure 2 shows a wastewater system 10 con-
veying wastewater comprising a plurality of pump sta-
tions 1 a, 1 b, 1 ¢ connected to each other by pipes 2a,
2b. An outgoing pipe of a first pump station 1 a thus be-
comes the incoming pipe of the following pump station 1
b. Although the figure shows three pump stations, the
number of pump stations in a system can be greater or
smaller than this. Advantageously a pump station is lo-
cated in close proximity to each building or other location
where the wastewater is produced.

[0055] The distance A between two consecutive pump
stations can differ between different pump stations in the
system 10. For example, it can be adapted to what the
terrain is like where the system is installed or how great
the distance is between two buildings that are to be con-
nected to the system. The distance can be 50-1000 me-
tres for example. In order to facilitate the design and in-
stallation of a system as in figure 2, the pump stations 1
a, 1 b, 1 ¢ are preferably located at the same vertical
level. This means that level VO for the inflow into each
pump station is constant. In certain cases the terrain does
not allow this to be done and the pump stations can then
be located at different levels.

[0056] Itis envisaged that where the conditions permit,
the system can comprise a pump station 1 which receives
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incoming wastewater in an incoming gravitational pipe
and transports the outgoing wastewater into an outgoing
gravitational pipe, wherein the outgoing gravitational pipe
is connected to a treatment plant or a collection station,
from where the water is transported onwards under pres-
sure by a pump arrangement.

[0057] The wastewater system 10 can be installed in
a culvert system which comprises tunnels 8a, 8b and
chambers 8c, 8d, 8e located at least partially below
ground level. Such culvert systems can be installed at
an essentially constant distance below ground level
and/or with no, or only very small differences in height
between the chambers, which makes it particularly ad-
vantageous to use a pump station in accordance with
whatis described herein when wastewater is to be trans-
ported over a longer distance than height of the tunnels
and chambers allow.

[0058] In accordance with a specific embodiment, the
distance can be 50-200 metres with a gradient of a mag-
nitude of 3 %o - 5 %o. This means that with a distance A
of 100 metres, the pump arrangement 4, 4a, 4b can be
designed to raise the wastewater approximately 0.5 me-
tres. With such an embodiment, pipe 2, 3 can be placed
in a culvert without taking up too much space vertically.
The distance V1-V0 can thus be of a magnitude of 0.3-4
m, preferably 0.5-3 m, 0.5-2 m or 0.5-1 m. For example,
the entire pipe 2a, 2b can be located at a lower level than
a vertical midline of the culvert 8a, 8b.

[0059] Culvert systems also make it possible to install
the drainage pipes and other pipes and units, such as
electrical cables, electrical distribution boxes, freshwater
pipes , fibre networks etc. in a replaceable manner.
[0060] Figure 3 shows a variant of a wastewater sys-
tem 10’ in which one of the chambers 8d’ does contain
a pump but only transports the incoming wastewater fur-
ther, and may have a connection 7 for supplying further
wastewater from a building or suchlike. The incoming
pipe 2a’ to chamber 8d’ is passively connected to an out-
going pipe 2b’ from the chamber, i.e. no forced transport-
ing takes places in the chamber such as with the aid of
a pump. A pipe 5’ arranged within the chamber connects
the incoming pipe 2a’ to the outgoing 2b’ pipe.

[0061] The pipe 5 can comprise a pipeline which
brings about a direct connection between the incoming
pipe 2a’ and the outgoing 2b’ pipe. Such a pipe can also
run essentially horizontally between the incoming pipe
2a’ and the outgoing pipe 2b’. Alternatively the pipe 5’
can have a gradient corresponding to that of the pipes
2a’, 2b’. Additionally or alternatively the pipe 5’ can be
ascending, which means that transporting to the outgoing
pipe 2b’ takes place with the aid of the pressures in the
incoming pipe 2a’. Additionally or alternatively a contain-
er (not shown) can be arranged between the incoming
pipe 2a’ and outgoing pipe 2b’, wherein the incoming pipe
2a’ can be connected to the container at a higher level,
the same level or a lower level than the outgoing pipe 2b’.
[0062] The pipe 5 in the chamber 8d’ can have one or
more non-return valves, shut-off valves, inspection
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hatches, cleaning openings or suchlike. The connection
7 can advantageously be arranged downstream of a non-
return valve.

Claims

1. Pump station (1) for conveying wastewater arranged
to receive the wastewater which is being primarily
transported by gravitation in an incoming pipe (2) to
the pump station and to discharge the wastewater
for continued transportation, mainly through gravity,
in an outgoing pipe (3), wherein said pump station
comprises:

aninlet (2a) to the pump station, which is located
at a first vertical level (V0) and connected to the
incoming pipe (2),

an outlet (3a) from the pump station, which is
located at a second, higher, vertical level (V1)
and connected to the outgoing pipe (3), and

a pump arrangement (4, 4a, 4b) for pumping the
wastewater from the inlet (2a) to the outlet (3a),
characterised by

a bypass (5) arranged to connect the inlet (2a)
to the outlet (3a) so that the pump arrangement
(4, 4a, 4b) is bypassed.

2. Pump station according to claim 1 or 2, wherein said
bypass (5) comprises an obstructing device (6), such
as as a non-return valve which prevents the waste-
water which has passed a certain position along the
bypass from being transported back.

3. Pump station according to claim 2, wherein the ob-
structing device (6) is located at the highest vertical
level (V2) of the bypass.

4. Pump station according to any one of claims 1-3,
wherein the bypass (5) has a flow part located at a
third vertical level (V2) which is higher than the sec-
ond vertical level (V1).

5. Pump station according to any one of the preceding
claims, wherein a connection (4a) from the pump
arrangement (4, 4a, 4b) to the outlet is located higher
up than the second vertical level (V1) and preferably
higher up than the third vertical level (V2).

6. Pump station according to any one of the preceding
claims, wherein said bypass (5) connects to said out-
going pipe’s highest point in a direction parallel to
the gravitational direction.

7. Pump station according to any one of the preceding
claims also comprising a container which is arranged
to receive the wastewater from the incoming pipe
(2), and wherein the pump arrangement is designed
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to transport the wastewater received in the container
to the outgoing pipe (3), wherein the container has
an effective height which is at a higher vertical level
(V4) than the bypass (5) and/or is sealable.

Wastewater system for conveying wastewater com-
prising at least two pump stations (1 a, 1 b, 1 c) ac-
cording to any one of the preceding claims,

a pipe (2a, 2b) which forms an outgoing pipe at a
first pump station (1 a, 1 b) and which forms an in-
coming pipe at a second pump station (1 b, 1 c).

Wastewater system according to claim 7, wherein
the pump stations (1 a, 1 b, 1 c) are essentially at
the same vertical level (VO0).

Wastewater system according to claim 7 or 8, where-
in the gradient of said pipe (2a, 2b) is 5 %o or less,
preferably 4 %o or less, 3 %o or less, 2 %o or less or
less than 1 %o or less, and greater than zero.

Wastewater system according to any one of claims
8-10, wherein said pump stations (1 a, 1 b, 1¢c) and
pipe (2a, 2b) are arranged in a culvert (8a, 8b, 8c,
8d, 8e) below ground level.

Wastewater system according to claim 11, wherein
the pump stations (1 a, 1 b, 1 ¢) are arranged in
respective chambers (8c, 8d, 8e) and wherein the
chambers are connected by a culvert.

Wastewater system according to claim 11, wherein
the pumps stations are arranged in respective cham-
bers (8c, 8e), wherein the chambers are connected
by at least two culverts which are connected to each
other via an intermediate chamber 8d’ in which an
incoming pipe 2a’ is passively connected with an out-
going pipe 2b’.

Method of conveying wastewater, involving receiv-
ing the wastewater from an incoming pipe (2) which
has an inlet (2a) located at a first vertical level (V0),
with the aid of a pump arrangement (4, 4a, 4b) raising
the wastewater to an outlet (3a) located at a second,
higher vertical level (V1), characterised in that in
the event of operational reduction of the pump ar-
rangement (4, 4a, 4b) or excessive flow, the waste-
water is bypassed from the inlet (2a) to the outlet
(3a).

Method according to claim 14, which also involves
preventing bypassed wastewater from flowing in the
direction from the outlet (3a) to the inlet (2a).
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