1 "Pressure sewer control system and nmethod" Technical Field Described
enbodi nents generally relate to pressure sewer systens and the nonitoring 5
and control of such systens for conponents, such as punps, in such systens.
Some enbodi nents specifically relate to punp control systens for pressure
sewer installations, while other enbodinﬁnts relate to systens for
nmonitoring a network of pressure sewer installations including such punp
control systenms. Further enbodi nments relate to pressure sewer installations
or kits therefor that '”GhﬂgﬁuPQﬁ\%QwBﬂﬁ%l bd%ﬂé%ﬁﬁ“ Backgr ound
Pressure sewer systens involve the use of a reservoir, such as a
tank, buried in the ground to receive semerage fron1a dmelling or buil ding.
Such pressurmecrsiderFienstens 15 rely on a punp within the fluid reservoir to
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the waste ﬂuld within the sewer network.

20
The pressure sewer systems rely on proper functioning of the pump in combination

with a float switch to avoid the fluid reservoir becoming too full and overflowing.
Where the pump does not operate properly to evacuate the waste fluid from the fluid
reservoir, this can lead to an undesirable overflow and/or leakage of sewerage from the
25  fluid reservoir. This overflow can be a very unpleasant experience for the inhabitants
of the dwelling and such inhabitants will commonly contact the organisation
responsible for maintenance of the sewer system in order to rectify the problem. In
such situations, because the organisation responsible for maintenance of the sewerage
system learns about the malfunction from the complainants, there can be a delay before
30 appropriate personnel can be dispatched to address the problem and before an
appropriate solution is implemented. Not only do such situations result in significant
dissatisfaction on the part of the inhabitants that the pressure sewer system is intended
to serve, the leakage of the system presents possible public health and safety issues and
reflects badly on the organisation responsible for the system’s maintenance and proper

35  function.



It is desired to address or aneliorate one or nore shortcom ngs of prior
pressure sewer systens, or to at |east provide a useful alternative
thereto. Throughout this specification the word "conprise", or variations
such as "conprises” or 5 "conprising”, will be understood to inply the

i nclusion of a stated el enent, integer or, step, or group of elenents,

i ntegers or steps, but not the exclusion™f any other elenent, integer or
step, or group of elenents, integers or steps. Any discussion of docunents,
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to the rennggm§ﬁﬁ%ﬁﬁ%ml%?ﬁ&ﬁmg¢ion i nformation may include nmeasured fluid
| evel information. 30 The controller may be configured to conpare the fluid

|l evel to a fluid I evel threshold stored in the nmenory of the controller and
to causest hsuﬂ,ll,j@xt 0 operate to punp fluid out of the fluid reservoir when
the fluid Igve LS great er .than or equal Eo theffl uid | evel thre§hlol.d.
ome embotiments relate to a pump ‘control system for a pressure sewer installation,
the system comprising:
a controller arranged to control supply of power to a pump of the pressure sewer
installation, wherein the controller is arranged to receive an output signal from a sensor
20  in a fluid reservoir of the pressure sewer installation, the output signal being indicative
of a measured fluid level in the fluid reservoir;
a memory accessible to the controller and arranged to store operation
information pertaining to operation of the pressure sewer installation; and
a wireless transceiver in communication with the controller to allow the

25  controller to communicate with a remote server over a communications network.

The controller may be configured to control and monitor operation of the pressure
sewer installation and to send stored operation information to the remote server. The
operation information may include measured fluid level information.

30
The controller may be configured to compare the fluid level to a fluid level threshold
stored in the memory of the controller and to cause the pump to operate to pump fluid
out of the fluid reservoir when the fluid level is greater than or equal to the fluid level
threshold.

35



3 The controller may be responsive to a command received fromthe renote
server to store a changed fluid | evel threshold in the nenory. The

wirel ess transceiver may be configured to conmunicate with the renote
server 5 using a nobile telephony standard protocol. The controller may be
configured to be controllable remptely by commands received fromthe renote
server. The system may further conprise one or nore additional devices and
one or nore additional wireless or wired transceivers or receivers in
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all ow renote user control of each punp control system 4
15  The system may be mains powered and may comprise a backup power supply to power

the controller and the wireless transceiver in the absence of adequate mains power.

The controller may be further configured to receive a float switch output signal from a
float switch in the fluid reservoir indicative of a high fluid level, the controller being

20 configured to operate the pump in response to the fluid switch output signal.

Some embodiments relate to a pressure sewer network monitoring system, comprising:
a plurality of the described pump control systems; and
the remote server in communication with the wireless transceiver of each of the
25  pump control systems;
wherein the remote server is configured to monitor operation of each pressure
sewer installation based on messages received from each pump control system and to
affect operation of each pump control system by transmission of one or more
commands from the remote server to each pump control system.
30
The system may further comprise a computerised user interface in communication with

the remote server to allow remote user control of each pump control system.

The system remote server may be configured to determine an alarm condition based on

35 the messages received and to automatically transmit one or more alarm messages to one



or nore user recipients, the one or nore al arm nessages including an

i ndi cation of the alarmcondition. Sonme enbodi nents relate to a pressure
sewer installation, conprising the described 5 punp control system and
further conprising the punp, the sensor and the fluid reservoir. Sone

enbodi nents relate to a kit for a pressure sewer installation, the kit
conprising the described punp control system and further conprising the
punp, the sensor and the 10fluid reservoir. Brief description of the
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S5Det ai |l ed description Described enbodi nents generally relate to pressure

sewer systens and the nonitoring
Brief description of the drawings

Embodiments are described in further detail below, by way of example, with reference

to the accompanying drawings, in which:

15
Figure 1 is a schematic representation of a pressure sewer installation having a pump
control system according to some embodiments;
Figure 2 is a schematic diagram of the pump control system;

20
Figure 3 is an electrical circuit schematic diagram of the pump control system;
Figure 4 is a schematic diagram of a pressure sewer network monitoring system
according to some embodiments;

25

Figure 5 is an example user interface display generated by interface components of the

pressure sewer network monitoring system;

Figure 6 is an example plot of fluid level in a fluid reservoir of one pressure sewer

30 installation over time.

Figure 7 is a further example user interface display generated by interface components

of the pressure sewer network monitoring system;

35  Figure 8 is a further example user interface display generated by interface components

of the pressure sewer network monitoring system; and



and control of such systens or conponents, such as punps, in such systens.
Some enbodi nents specifically relate to punp control systens for pressure
sewer 10 installations, while other enbodinents relate to systens for
nonitoring a network of pressure sewer installations containing described
punp control systens. Further enbodlnent% relate to pressure sewer
installations or kits therefor that include the punp control systens. 15
Referring in particular to Figures 1, 2 and 3, there is shown a pressure
sewer installation 100 conprising a punp control system 110 operating in
cooperati on mnth a buried sewerage tank 120. The punp _control system 110
constitutes ﬂ%@ahégVém6r8Bn6“b§F@ﬂBk Fﬁ@ﬂél?aﬂm%ﬁmféoﬂWHlk@ebh@1§éﬂbmkge
tank 120 consddltatibesSintdifercnt Hheynd part. The sewerage tank 120 has a fluid
reservoir 122 that is arranged to receive waste water from 20 a domcile
or other building 102 via an inlet conduit 126. The fluid reservoir 122
houses asSpuletdiRd deseripfion with the punp 124 being arranged to punp fluid
out of the reservoir 122 via a fluid outlet conduit 128 into a reticul ated
sewerage network of fluid conduits. 25 The in-ground conponents of
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25  The in-ground components of installation 100 also include a level sensor 112 and a

float switch 212. The level sensor 112 may be a pressure transducer, for example, and
is in electrical communication with the pump control system 110 via suitable means,
such as an electrical cable. The pump 124 operates under the control of pump control
system 110, only turning on and off in response to the action of a suitable pump
30  contactor (relay) 224 that supplies mains power to the pump 124 from a mains power

supply 248.

The level sensor 112 may be arranged to have the sensing head generally submerged
below the fluid level in order to obtain a constant accurate measure of the fluid level
35  within the fluid reservoir 122 and provide a constant (or sufficiently regular as to be

effectively constant) output signal to the pump control system 110. Float switch 212 is



Punp control system 110 has a controller 208, a wireless transceiver unit
210, a backup 15 power supply, for exanple in the formof a battery 215, a
relay 224 to control operation of the punp 124 and an el ectrical supply and
control block 240. Punp control system 110 nay al so have one or nore
additional wireless or wired transceiverg or receivers (not shown). One or
nore flow nmeters and/or other instrunents (not shown) associated with

wat er, power or other utilities may also formpart of system 100 and be in
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stored in the memory are a number of set points and control parameters for operation of
the pump and the wireless transceiver unit 210.
25
Controller 208 is enabled for two-way communication via transceiver unit 210 with a
remote server 130 over wireless telecommunications infrastructure, for example using a
standard GSM mobile telephony protocol. Controller 208 may also be enabled for one-
or two-way communication with external devices, such as flow meters or other
30  instruments (not shown), via additional transceiver or receiver units (if present) over a
low power wireless communication protocol, for example Bluetooth or IEEE 802.11
protocols, or a wired communication protocol. In this way, the controller and
transceivers/receivers may act as a fully or partly wireless hub to allow communication
and/or control of multiple local instruments or devices associated with system 100. The

35  transceiver unit 210 has a transmitting and receiving antenna 211 concealed within the



Battery 215 provides a backup power source for the controller 208 and
transceiver unit 210 in order to maintain conmunications capabilities
during a |l oss or substantial drop in power |evel received from mai ns power
supply 248. A current sensor 221 and 20 voltage sensing relay 241 are
coupled to the mains power supply 248 vi% a mains switch 246 in order to
sense the input current and voltage. The current sensor 221 and voltage
sensing relay 241 provide their outputs to controller 208 so that the
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manner. 8 Fluid | evel transducer 112 has its output conductors 213 coupl ed
to a connection block 214 to which the controller 208 is electrically
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20 voltage sensing relay 241 are coupled to the mains power supply 248 via a mains

switch 246 in order to sense the input current and voltage. The current sensor 221 and
voltage sensing relay 241 provide their outputs to controller 208 so that the controller
208 can monitor the input power supply level and cease operation of the pump 124, if
necessary. The power supply input block 240 also comprises first and second circuit

25  breakers 245a, 245b and a DC power supply transformer 242. A fuse 244 is also
provided, in case of spikes in the mains supply. The DC power supply 242 charges the
battery 215. A 12 VDC control relay 247 is provided to allow the controller 208 to
control the pump relay 224.

30  The pump relay 224 is operated in response to control signals from controller 208 when
a manual switch is in the auto position. When the manual switch 243 is in the off
position, the relay 224 is open and the pump 124 does not receive power. When the
manual switch 243 is in the manual position, the relay 224 is closed and the pump
receives mains power independently of control from the controller 208. The relay 224

35  provides mains power to the pump 124 via suitable power cables 225 that extend into

the ground and into the fluid reservoir 122 in a suitable manner.



15 The transceiver unit 210 may be a Net Comm NTC-6908 i ndustrial 3G
cellular network router, for exanple. The transceiver unit 210 may thus
provi de a point-to-point or point-to-multi-point conmunication capability
in order to suitably interface with renote server 130. The transceiver unit
120 nmay use a suitable domain name system 20 (DNS) capability so that any
subscri ber identity nodule (SIM in the transceiver unit 120 can be

i nterchanged with another such SIM The digital and anal ogue i nputs and
outputs for the controller 208 are generally as follows: Controller Binary

| nputs: Bl-1:. Energency Hi Level Float Switch;. Bl-2 Site Mii ns Power
Faipl ed Al ar mé:?e-‘i?i %ﬁ%%&ﬂ%&%ﬁ&@ a?r@ucmﬁ%?qug edgp Rgopnesiiog hleck

BO- 1: Punp Rihitbi tvhixhgthel cdrm:bﬂ'ﬂ‘eﬁQﬂSri@ élgcrtri&ﬂ&z c&iﬁmtredlct @ﬂso“x@ahlﬂ&l&lcﬂ thﬁ)JJLSS
35AI-1: well lLevel 0 vel, sensor o AL-2. P rent; -3:, Punp
ot Lovel cemtifin HEMIGE LS SR of A 1} findb IR, g b Bl isgnbolip s

Anal ogueS Qutrgngtvss an on or off status signal from the float switch 212.

Controller 208 may include or be in the form of a serial communication and data
acquisition (SCADA) unit, which effectively functions as a programmable logic
controller (PLC). The controller 208 has a suitable serial data connection with

10 transceiver unit 210. The controller 208 may be or include a suitable DNP3 SCADA
pack 100 controller from Control Microsystems, for example. Other controllers may be
used in the system 100 and may employ the DNP3 communications protocol or another
suitable communications protocol to perform the functions of controller 208 described
herein.

15
The transceiver unit 210 may be a NetComm NTC-6908 industrial 3G cellular network

router, for example. The transceiver unit 210 may thus provide a point-to-point or
point-to-multi-point communication capability in order to suitably interface with
remote server 130. The transceiver unit 120 may use a suitable domain name system

20 (DNS) capability so that any subscriber identity module (SIM) in the transceiver unit
120 can be interchanged with another such SIM.

The digital and analogue inputs and outputs for the controller 208 are generally as

follows:

25
Controller Binary Inputs:
BI-1: Emergency High Level Float Switch;
BI-2 Site Mains Power Failed Alarm;
BI-3: Pump Run Command State.

30

Controller Binary Outputs:
BO-1: Pump Inhibit signal from controller 208.

Controller Analogue Inputs:
35 Al-1: Well Level from level sensor 112;
Al-2: Pump Current;




5 AO-1: Punp Start Level SP (from server 130); AO-2: Punp Stop Level SP
(fromserver 130). The operation of the controller 208 may be further
characterised in the following terns: 10 Operation The punp 124 runs if the
sensed level of fluid in the tank 122 is at or above the Punp Start Level
set-point and stops if the sensed fluid l,evel in the tank 122 reaches or
falls bel ow the Punp Stop Level set-poinP. The Punp Start Level set-point
(A0-1) and the Punp Stop Level set-point (AO0-2) are not physical outputs of
controller &. t ] . both set using a software
configurati%ﬁa%gg’ i%%&éfégggﬂﬁ%m%% (or served by) the server 130 and
accessi bl e Ad-hfuRdriterbevd SPsi@gfug)-a suitabl e conputerised user interface
hosted by server 130. The user interface experienced by users of client

devi ces 420, 425 .m ?e provi ded by a browser application 440 executing on
one or moreS$HAL @Hing devi ces 420, 425 in system 400, for
exanpl e. SOne®-20Pwap Scirelevel B (RompeSeat30)Level set-point and the Punp Stop

Level set-p9k95:§&58§%§;§%6i§P &%s?ﬁ%{f% 40 and transmtted by server 130

to the transceiver and contro " 208 of each installation 100 to
whi ch the sel ected set-points apply. A high | evel anal ogue set point may
al so be i ncliydeferhfloPEHBE cbBratfefbd] Bﬁ? bR YiThel 2AaralErida if Ble ﬁlléivm‘gnt\eifmé: he
sensed fluid level 1s at a point above a normal start level. If the

Fl oat / Enmergency Hi gh Level signal (Bl-1) is active, then the punp 124 wl|l
be forced t Qpewatisnti| the signal input goes low for a pre-set tine (set

via the user,interface ac si bl e, vi jent co t{ng. devices 420, 425).

The cont ol F Psg8 125 udh 46 senefibiehll S8 in ERTBR LR g E8edr pug

hours). 30 SGonktevel battpoRd@ndmiopbel thecensed fhundllavekipahd tandk 122creachemdr fallsm t he

configurati | ) r int .tQ A punp

124 bet ween PRe Bt AP 48 ??‘z%‘fsffg O TRy B PR R A G Al fre

speci fied t PaBPStep heval sehpatnde)(-23 6ra meitphysigrleateits RAROREIen 208 Fuinthetol ume

nmay be {4 ushed atd pothtRE usiBs arbPiwarcl ébhiigdratidn abb1ed30 BRMESng 48 (or served by)

Fl oat / Ener gency Hi g{} Level Povsgr St at s.G(lgfrom volt,azgD nonit or, rdel ay)

Hi gh Pres su&‘@ Rt R Ay ARgse s ]@u@haléﬁ?rﬂsﬁﬂ sers via a suitdble computerised user
interface hosted by server 130. The user interface experienced by users of client

devices 420, 425 may be provided by a browser application 440 executing on one or
more of the client computing devices 420, 425 in system 400, for example. Once
20  selected, the Pump Start Level set-point and the Pump Stop Level set-point are stored
in data store 140 and transmitted by server 130 to the transceiver unit 210 and

controller 208 of each installation 100 to which the selected set-points apply.

A high level analogue set point may also be included in order to start the pump 124 and

25  set alarms if the sensed fluid level is at a point above a normal start level. If the
Float/Emergency High Level signal (BI-1) is active, then the pump 124 will be forced
to run until the signal input goes low for a pre-set time (set via the user interface
accessible via client computing devices 420, 425). The controller 208 can disable the
pump 124 for a set time (default 8 hours).

30
Controller 208 may be receive and respond to a command from the configuration tool
430 to adjust the Start Level set-point to run the pump 124 between the Start Level set-
point and Hi Level set-point until a specified time (in a flush mode), so that a greater-
than-normal fluid volume may be flushed from the reservoir 120.

35
Digital Inputs



5 Anal ogue inputs Level Probe (4-20 ma) Punp Anps -CT (4-20 ma) 10 Digital
Qut puts Motor Run (to notor contactor) AlarmHorn (Horn to auto nute after
5 mn) Alarm Lanp (different flash depending on alarm) Strobe flasher (on
until alarms clear) 15 SCADA Display (provided by user interface on client
devi ces 420, 425) Punp Runs Punp Fails Py Runni ng Current 20 Level All
alarns All Set points Force off Tine set-(ggi nt

Float/Emergency High Level

Power Status OK (from voltage monitor relay)
High Pressure input

Alarm Mute Push Button

Analogue inputs
Level Probe (4-20 ma)
Pump Amps —CT (4-20 ma)

10  Digital Outputs
Motor Run (to motor contactor)
Alarm Horn (Horn to auto mute after 5 min)
Alarm Lamp (different flash depending on alarm)

Strobe flasher (on until alarms clear)

15
SCADA Display (provided by user interface on client devices 420, 425)
Pump Runs
Pump Fails
Pump Running Current
20  Level

All alarms
All Set points
Force off Time set-point

25  Alarms (alarms clear on PLC power cycle — or condition cleared)

Lamp Action Alarm
Lamp double flash Pump Failure

30  If a high current is detected for a set time period, stop the pump for 10 min. If a pump
stops 10 times (or another configurable number) in a row, lock out the pump. The pump

alarm continues to operate.

Lamp Action Alarm
35  Lamp triple flash Pump High Pressure



25 Alarns (alarnms clear on PLC power cycle - or condition cleared) Lanp
ActionAl arm Lanp double flashPunp Failure 30 If a high current is detected
for a set tinme period, stop the punp for 10 mn. If a punp stops 10 tines
(or anot her configurable nunber) in a row, |ock out the punp. The punp
alarmcontinues to operate. Lanp ActionAﬁzrn135 Lanp triple flashPunp Hi gh
Pressure 11 If a high pressure is detected for a set tinme, stop the punp
for 10 mn. If a punp stops 10 tinmes in a row, |ock out the punp. Lanp

Acti onAl arm . 1 i . i

condi tion tg?%%ﬁ%Qm?§§ﬂ$§g§$£§ﬂﬁ%%a?&gﬁﬁ%ﬁgggﬂghgﬁ%gﬁg}Q%Pﬁ“@ﬁ%ﬁﬁg{ﬁ?&sthe
server 130, WWHineds laiagpwalpek phicthe @bt i on via the user interface 430. 10
Generally, the |lanp strobe and horn activate after a pre-set tinme del ay

fromthe alarm occurrence and an exception report is sent to the renote
server 130 ZPW@r‘Eogeparate (short ef9 me val ue. The time difference

bet ween the Latmpale and horn acti vat Eaergndy High Baxgpti on report

transm ssion may be up to 18 hours. This allows renote diagnhostics to be
run and allows the responsible utility organisation tine to assess and
rectify the Orbdetgnpaneht highofida wohdifion &rippies thedlodeswitéhs actotatd thed aofp/Hbvm

probl em by g6 by (R0sertiRG, Fhth WspBES dRAURER RUAP o8 ih&¥Ele 430.

10 Generally, the lamp strobe and horn activate after a pre-set time delay from the alarm
occurrence and an exception report is sent to the remote server 130 after a separate
(shorter) time value. The time difference between the strobe and horn activation and the
exception report transmission may be up to 18 hours. This allows remote diagnostics to
be run and allows the responsible utility organisation time to assess and rectify the

15  apparent problem before the resident is notified of the problem by activation of the

alarm.

Set points
Pump Stop Level
20 Pump Start Level
Pump High Level
Pump High Amps
Pump No run/Low Amps
Pump Run to Long Time
25  Pump Emergency High Level Run on timer

Pump Disable timer

Referring now to Figure 4, a pressure sewer monitoring system 400 comprising
multiple installations 100 is described in further detail. Pressure sewer monitoring
30  system 400 comprises multiple installations 100 located in different geographic
locations across one or more sewerage network zones. The multiple installations 100
may be part of a single zone within a larger sewerage network or may be spread across
different zones and/or different networks. By way of example only, each zone may
have one, two, three, four, five, six, seven, eight, nine, ten or more installations 100
35  located at different positions within the zone. Further, there may be more than ten, for

example between ten and possibly hundreds of such installations 100 within a



20 Punp Start Level Punp Hi gh Level Punp Hi gh Anps Punp No run/Low Anps
Punmp Run to Long Tinme 25 Punp Energency High Level Run on tiner Punp
Disable timer Referring nowto Figure 4, a pressure sewer nonitoring system
400 conprising nultiple installations 100 is described in further detail.
Pressure sewer nonitoring 30 system 400 ﬁ)rrpri ses multiple installations
100 located in different geographic | ocatfons across one or nbre sewerage
network zones. The multiple installations 100 nay be part of a single zone
within a lar 0] S ent . zones
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210 of i nst e¢llvdari rmﬁ\go@ququabmle the transceiver units 210 of installations 100 may be

15  configured to transmit data to server 130 using the GSM or GPRS/3G standards for
mobile telephony or their technological successors. Alternatively, lower power, shorter
distance wireless communication techniques may be employed, for example where a
local wireless data hub is in sufficient proximity to support wireless communication
with the transceiver unit 210 within a nearby installation 100. In some embodiments,

20 the transceiver unit 210 may act as a local wireless data hub for other devices, such as

metering or sensing instruments, in the immediate vicinity of system 100.

Server 130 processes the data received from transceiver units 210 and stores it in data
store 140 for subsequent retrieval as needed. Data store 140 may comprise any suitable
25 data store, such as a local, external, distributed or discrete database. If the data
received at server 130 from installations 100 indicates an alarm condition in any one or
more of installations 100, server 130 accesses data store 140 to determine a pre-
determined appropriate action to be taken in relation to the specific alarm condition,
and then takes the appropriate action. The action to be taken may vary, depending on
30  the installation 100, for example where some installations 100 may play a more critical
monitoring role than others. Such actions may include, for example, sending one or
more notifications, for example in the form of text messages and/or emails, to one or

more of client devices 420, 425.

35 Regardless of whether an alarm condition is indicated by the data received at server
130 from installations 100, that data is processed and stored in data store 140 for later



15 configured to transmt data to server 130 using the GSM or GPRS/ 3G
standards for nobile tel ephony or their technol ogi cal successors.

Al ternatively, |ower power, shorter distance w rel ess conmuni cation

techni ques may be enpl oyed, for exanple where a local wireless data hub is
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in the for rﬁi%la?s g(%:r%rOb, 9&9 Ql?d 86 QIIIAVSI?'EA Qfé‘ures 5, 6, 7 and 8, respectively, may be
generated at client device 420, 425 by a suitable software application executing on the
client device 420, 425, such as browser application 440 when executed by a processor
35  of the client device 420, 425 according to program code stored in the local storage
accessible to that processor.



D spl ays 500, 600, 700 and 800 shown in Figures 5, 6, 7 and 8,

respectively, may be generated at client device 420, 425 by a suitable

sof tware application executing on the client device 420, 425, such as
browser application 440 when executed by a processor 350f the client device
420, 425 according to program code stored in the | ocal storage accessible
to that processor. 14 In preferred enbodfnents, transceiver unit 120 is
enabl ed for bidirectional comunication with server 130, so that new fluid
| evel thresholds can be set, control commands can be issued, firmare
updat es can be received and/ or di agnostic 5 nonitoring and testing can be
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according to rules stored in data store 140 to determine whether certain pre-defined
events of interest may be occurring. Such events may be complex events and may be
defined in the stored rules as such. In order to optimally manage a particular sewerage
15 zone or zones, for example in flood situations system 400 may control installations 100
to cease normal autonomous operation for a period of time or to operate under a higher

level set-point.

In system 400, each installation 100 may be configured to have the same or a similar
20 set of operational parameters (i.e. alarm levels, sensor sampling times, reporting
intervals, etc.) and may have the same set of sensors 112, 212 and general

configuration.

In some embodiments of system 400, the transceiver unit 210 of each installation may
25  be configured to send a message directly to a mobile communication device of an end
user (i.e. client device 420, 425) when an alarm condition is determined by controller

208. This may be instead of or in addition to sending the message to the server 130.

Advantages of the described embodiments over prior pressure sewer systems include a
30  substantially improved remote control and monitoring capability. This is further
supported by use of a mobile telephony standard protocol to facilitate point-to-point or
point-to-multi-point communication between the server 130 and the controller 208 of
each pump control system 110. There are also substantial advantages in providing the
level sensor output from each level sensor 112 to the remote server 130 on a regular
35  basis, to allow monitoring and optimised usage of sewage network infrastructure when

a number of installations 100 are monitored and controlled separately or together as



20 set of operational paraneters (i.e. alarmlevels, sensor sanpling tines,
reporting intervals, etc.) and may have the sane set of sensors 112, 212
and general configuration. In sone enbodi nents of system 400, the
transceiver unit 210 of each installation may 25 be configured to send a
nmessage directly to a nobile connunicatlﬁp device of an end user (i.e

client device 420, 425) when an alarmcondition is determ ned by controller
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i nfrastsct 4R -between 2.00 a.m. and 3.00 a.m., together with a measure of the amount of level
change over time (such as millimetres per minute) can indicate the likelihood of a leak
at the site of the installation 100. A steady rise in the fluid level during that period over
a number of days can indicate a small leak. Maintenance personnel can therefore be
dispatched to the site to investigate before the leakage becomes a significant problem.

20  The described embodiments therefore allow organisations, such as those responsible for
maintenance of the pressure sewer network, to identify and address problems with one
or more installations 100 before they develop into a complaint by the inhabitant of the
domicile 102.

25  Referring in particular to Figure 5, the system 400 comprises capabilities, including
suitable software and hardware modules, to execute user interface 430, which allows
operational maintenance personnel to monitor and remotely control the operation of
cach installation 100. Display 500 in Figure 5 is an example of a user interface display
generated by browser application 440 based on program code and/or data served from

30 server 130. Display 500 has a graphical depiction 510 of the fluid reservoir 122 of a
particular installation named LPS00013. Also shown in the graphical representation
510 is the pump 124, together with an indication of the upper fluid level threshold or
set-point (for example, 400 mm) at which the pump 124 will be operated in order to
pump fluid from the fluid reservoir 122. That upper fluid level threshold may be

35  reconfigured using the user interface 430 and suitable software control actions, for

example selected from the control options list 520 presented via browser application
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Figure 6. shown in Figure 7 allows new installations to be added to the live network from a list
732 as they become installed. Additionally, a list 740 of sites at which installation is
pending may be provided. Control buttons 735 are provided to allow editing of the list

30 732 and control buttons 745 are provided to allow editing of the list 740. Further
reports and displays may be sclectable, such as the ability to view the history of all

power failures of the installations 100.

As is evident from the user interface shown in Figure 7, the server 130 maintains
35 comprehensive data records of each installation 100 in the data store 140, together with

historical operational data for each such installation. The length of time of the



Figure 7 illustrates a further display 700 of the user interface, including
alist 710 of nultiple sites of installations 100, fromwhich a particul ar
installation 100 of interest nay be selected for further detailed anal ysis

or control. In the user interface illustrated 20 in Figure 7, certain
sel ectabl e control functions 720 are illgftrated. For exanple, the
oper ati onal personnel can force the imedi ate data polling by server 130 of

the controller 208 of a particular installation 100 (rather than wait the
normal 24 h ke n | oad
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hi storical data may be configured dependi ng on how nmuch data storage is
avai | abl e and/or how much historical data is deened to be useful in
acconpl i shing the necessary nonitoring and control functions. The stored

hi storical data may be periodically condensed, as necessary, in order to
avoid storing historically irrelevant information. 5 Enbodi ments have been
descri bed herein by way of exanple, with reference to various possible
features and functions. Such enbodinments are intended to be illustrative
rather than restrictive. It should be understood that enbodi nents include
vari ous conbi nati ons and sub-conbi nati ons of features described herein,
even if such features 10 are not explicitly described in such a conbi nation
or sub-combination. 18 CLAIMS: 1. A punp control systemfor a pressure
sewer installation, the system conprising: a controller arranged to
control supply of power to a punp of the pressure sewer installation,
wherein the controller is arranged to receive an output signal froma
sensor



5in a fluid reservoir of the pressure sewer installation, the output signal
being indicative of a neasured fluid level in the fluid reservoir; a nenory
accessible to the controller and arranged to store operation information
pertaining to operation of the pressure sewer installation; and a
W rel ess transceiver in conmunication mﬁL@ the controller to allow the 10
controller to communicate with a renote Server over a conmunications
network. 2. The systemof claim1l, wherein the controller is configured to
control anddpphj@r operation of the pressure sewer installation and to
send stored operatlon information to the renote server. 15 3. The system
of claim 2, Wneréwnim@nér@é%%fprlarﬁr%smﬁew gl lefépss thesastame@MNIisng: | evel
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2. The system of claim 1, wherein the controller is configured to control and
monitor operation of the pressure sewer installation and to send stored operation

information to the remote server.
15
3. The system of claim 2, wherein the operation information includes measured

fluid level information.

4. The system of any one of claims 1 to 3, wherein the controller is configured to
20  compare the fluid level to a fluid level threshold stored in the memory of the controller
and to cause the pump to operate to pump fluid out of the fluid reservoir when the fluid

level is greater than or equal to the fluid level threshold.

S. The system of claim 4, wherein the controller is responsive to a command

25  received from the remote server to store a changed fluid level threshold in the memory.

6. The system of any one of claims 1 to 5, wherein the wireless transceiver is
configured to communicate with the remote server using a mobile telephony standard
protocol.

30
7. The system of any one of claims 1 to 6, wherein the controller is configured to

be controllable remotely by commands received from the remote server.

8. The system of any one of claims 1 to 7, wherein the system is mains powered
35 and comprises a backup power supply to power the controller and the wireless

transceiver in the absence of adequate mains power.



8. The system of any one of clains 1 to 7, wherein the systemis nmains
powered 35 and conprises a backup power supply to power the controller and
the wirel ess transceiver in the absence of adequate nains power. 19 9.
The system of any one of clains 1 to 8, wherein the controller is further
configured to receive a float swtch outﬂyt signal froma float switch in
the fluid reservoir indicative of a high fluid |level, the controller being
configured to operate the punp in response to the float sw tch output
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14. The sys &Q)ﬂ% claim 12 or claim 13, wherein the renote server is
configured deternmine an al arm condition based on the nmessages received

and to automatically 30 transmt one or nore alarm nessages to one or nore
user regkpi et s, AtI&sARRREr NBKEAhSH D MBSFARS cdRghisifi:ng an indication of
the alarm condi tallgl?lrahty of the pump control system of any one of claims 1 to 11; and
the remote server in communication with the wireless transceiver of each of the
pump control systems;
wherein the remote server is configured to monitor operation of each pressure
20  sewer installation based on messages received from each pump control system and to
affect operation of each pump control system by transmission of one or more

commands from the remote server to each pump control system.

13.  The system of claim 12, further comprising a computerised user interface in
25  communication with the remote server to allow remote user control of each pump

control system.

14.  The system of claim 12 or claim 13, wherein the remote server is configured to
determine an alarm condition based on the messages received and to automatically
30  transmit one or more alarm messages to one or more user recipients, the one or more

alarm messages including an indication of the alarm condition.

15. A pressure sewer installation, comprising the pump control system of any one of
claims 1 to 11 and further comprising the pump, the sensor and the fluid reservoir.
35



15. A pressure sewer installation, conprising the punp control system of

any one of clains 1 to 11 and further conprising the punp, the sensor and
the fluid reservoir. 20 16.A kit for a pressure sewer installation, the

kit conprising the punp control systemof any one of clainms 1 to 11, and

further conprising the punp, the sensor fd"d the fluid reservoir.

16. A kit for a pressure sewer installation, the kit comprising the pump control
system of any one of claims 1 to 11, and further comprising the pump, the sensor and

the fluid reservoir.



