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-. (57) Abstract: The invention provides a method of demand management for fluid networks. The method includes the steps of 
Providing a computer controlled fluid network for delivery of fluid to at least one customer (14), maintaining a real time database 
S(16) within the computer controlled fluid network of predetermined parameters, requesting a flow rate and time of delivery of said 

N< fluid from the fluid network through a user interface (22) to a customer (20), determining, using predetermined parameters from the real time database (16), the availability (24) of providing delivery of fluid from the fluid network to the customer (14) based on hy 
Sdraulic capacity of the fluid network, and, if the hydraulic capacity is available, calculating parameters (38) using the real time data 

base (16) to deliver fluid to the customer (14) through the computer controlled fluid network.
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DEMAND MANAGEMENT SYSTEM FOR FLUID NETWORKS 

BACKGROUND OF THE INVENTION 

5 The present invention relates to a demand management system and 

method of demand management for fluid networks, and relates particularly, 

though not exclusively, to demand management systems for open conduits 

(channel networks) and closed conduits (pipelines).  

10 BACKGROUND OF THE INVENTION 

In our US Patent No. 7,152,001, the entirety of which is herein 

incorporated, there is disclosed a computer based system for predicting the 

fluid level in a fluid flow network. The system has been very successful as it 

15 can use past and present measurements of parameters to predict and control 

fluid level and flow. The system gathers data from timed fluid levels and 

opening positions of regulators or valves to provide a model from which fluid 

levels and flow can be determined in real time.  

20 Water providers, for example, irrigation authorities, are being required 

to provide accurate delivery of water to their customers at a time determined by 

the customer.  

OBJECTS OF THE INVENTION 

25 

It is an object of the present invention to provide a demand management 

system for fluid networks to provide a measured fluid flow under a time 

regime.  

30 SUMMARY OF THE INVENTION
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The present invention in one aspect provides a method of demand 

management for fluid networks, said method including the steps of 

providing a computer controlled fluid network for delivery of fluid to at 

least one customer, maintaining a real time database within said 

5 computer controlled fluid network of predetermined parameters, 

requesting a flow rate and time of delivery of said fluid from the fluid 

network through a user interface to said at least one customer, 

determining, using predetermined parameters from said real time 

database, the availability of providing said delivery of said fluid from 

10 the fluid network to said at least one customer based on hydraulic 

capacity of said fluid network, and, if said hydraulic capacity is 

available, calculating parameters using said real time database to 

deliver said fluid to said at least one customer through said computer 

controlled fluid network.  

15 Preferably said method includes the steps of allowing a plurality of 

customers to access the user interface and said computer controlled 

fluid network determining a priority and weighting of each request to 

ensure continuance of said hydraulic capacity.  

The invention may also provide the steps of simulating the hydrostatic 

20 pressure within said computer controlled fluid network to determine 

said hydraulic capacity.  

In yet a further embodiment said computer controlled fluid network 

may include a selection from one or more of fluid regulators, valves 

and sensors coupled to an interface for providing system measurements 

25 to said real time database.  

Preferably data from a SCADA interface is used to calibrate and 

continually fine tune the computer controlled fluid network using a 

model of the pipe network based on system identification techniques.  

30 BRIEF DESCRIPTION OF THE DRAWINGS
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The structure and functional features of a preferred embodiment of the 

present invention will become more apparent from the following detailed 

description when taken in conjunction with the accompanying drawing, in 

which: 

5 Fig. 1 is a flow chart of a demand management system of an 

embodiment of the present invention.  

DESCRIPTION OF THE PREFERRED EMBODIMENT 

10 Fig. I shows a flow chart for a demand management system for a closed 

conduit i.e. pipelines. Although the preferred embodiment refers to a closed 

conduit system the invention is not limited to that environment as it is readily 

adaptable for use with open conduits i.e. channel networks, especially for 

irrigation. The system can be readily incorporated into the fluid regulator 

15 system disclosed in US Patent No. 7,152,001 which has herein been 

incorporated. For a closed conduit system the fluid regulators would be 

replaced by valves and the fluid level measurements would be substituted by 

pressure measurements.  

A demand management system 10 has a SCADA (Supervisory Control and 

20 Data Acquisition) or network software interface 12 which controls the demand 

management system 10. The term SCADA usually refers to centralized 

systems which monitor and control systems spread out over large areas.  

Known models for pipe networks would be used in the management of demand 

for these networks. Data from the SCADA interface 12 would be used to 

25 calibrate and continually fine tune the model of the pipe network based on 

system identification techniques. Flow measurement and pressure head 

measurements (not shown) are located at points (not shown) on the pipe 

network and are interrogated by the SCADA interface 12. The SCADA 

interface 12 will interpret the data supplied to calibrate a model of operation to 

30 the desired accuracy. The supply points to users 14 are the primary form of 

control used with a pipe network. The SCADA interface 12 interacts with a 

main database 16 which has the models and control software associated
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therewith. The real time measurements from the system are all transferred to 

main database 16. An operator 18 can interact with the interface 12 to allow 

the operator to review remote monitoring, control the system 10, check and 

react to alarm criteria, review real time and historic data and other 

5 predetermined requirements.  

Customers 20 communicate with an interface 22 which allows a customer to 

order a selected flow rate at a selected time. Interface 22 can be computer, 

keyboard or Internet based to allow the customer's desired selections to be 

entered into the system 10. The desired selections can be considered to be an 

10 order for an allocation of water. The system software at step 24 ascertains 

whether the selected flow rate and selected time can be met by the hydraulic 

capacity of-the network.  

If the system can meet the selected flow rate and selected time the order is 

accepted at step 26. The order will be added to the main database 16 as 

15 indicated by path 28. Main database 16 will schedule the selected flow rate 

and selected time at step 30 to provide appropriate control signals to required 

valves (not shown) to deliver the selected flow rate at the selected time at step 

32.  

If the system cannot meet the selected flow rate at the selected time, then at 

20 step 34 an array of alternatives, for example, different times and/or different 

flow rates will be provided to customer 20. The management of demand 

ensures the hydraulic performance of the fluid network does not deteriorate 

when the required flow rate exceeds the hydraulic capacity of the fluid 

network. Business rules, specific to the water supply authority, can be used to 

25 determine the priority given to orders and the re-scheduling of any orders that 

cannot be satisfied. Customer 20 can then accept the rescheduling of the 

selected time and/or flow rate at step 36 or cancel the order.  

Step 24 has a further input from step 38 which calculates the available pressure 

capacity of the system and provides the desired flow rate to step 24. Step 38 

30 will have further inputs on the maximum pressure that the pipeline can tolerate 

at 40 and the minimum pressure available for satisfactory service at 42. The 

software includes a step 44 providing a model which simulates hydrostatic
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pressure along the pipeline based on demand parameters from main database 

16. The model at step 44 provides information in real time and will be 

influenced by the output 46 from the flow rate delivered to the required valves 

(not shown) to deliver the selected flow rate at the selected time from step 32.  

5 Main database 16 provides an input 48 to the model at step 44 containing 

current and future demand information. The fluid network model at steps 38, 

44 ensures any future flow demand on the fluid network is within the hydraulic 

capacity of the fluid network to deliver the required flow regime. This 

procedure requires that any planned future change in flow demand be 

10 processed using the model 38, 44 of the fluid network before being accepted as 

future change in demand on the fluid network. Future changes in flow demand 

are therefore processed by the model 38, 44 to determine if the controller of the 

fluid network is capable of delivering the required flow. Under this regime 

changes in flow demand are processed as order transactions as previously 

15 described. The model establishes if an order request does not result in the 

maximum and minimum flow boundaries 40, 42 to be exceeded at any point on 

the network.  

The system requires orders to be first processed some period in advance 

of the desired flow change. The preferred embodiment uses a computer 

20 application or program to process individual orders on-line with the model 38, 

44 determining if the demand can be met given the aggregate knowledge of all 

orders on the fluid network. Orders may also be processed in batch mode 

where a group of orders are pre-processed where each order may be given a 

pre-determined priority or weighting. If a pump is used as part of the fluid 

25 network, the pump can also provide regulated control of the fluid network to 

achieve the required flows, levels and pressures.  

Although the preferred embodiment uses a closed conduit (pipeline network) 

the management of demand is equally applicable to channel networks (open 

30 conduits). Pipes typically operate within a wider range of head pressure and 

therefore do not require as much network control as a channel network. The 

controller for a pipe network is much simpler for a pipe network with the
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principle form of control being maintaining the flow at the supply point equal 

to that of the order. The management of demand is especially applicable to 

gravity pipe networks commonly used for the supply of irrigation water.  

Gravity pipe networks typically operate within limited pressure head and 

5 therefore are constrained in their capability to continually meet demand.  

Pumps may also be used in open conduits.  

The invention will be understood to embrace many further 

modifications as will be readily apparent to persons skilled in the art and which 

will be deemed to reside within the broad scope and ambit of the invention, 

10 there having been set forth herein only the broad nature of the invention and 

certain specific embodiments by way of example.
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The claims defining the invention are as follows:

1. A method of demand management for fluid networks, said method 

including the steps of providing a computer controlled fluid network for 

5 delivery of fluid to at least one customer, maintaining a real time 

database within said computer controlled fluid network of 

predetermined parameters, requesting a flow rate and time of delivery 

of said fluid from the fluid netw ork through a user interface to said at 

least one customer, determining, using predetermined parameters from 

10 said real time database, the availability of providing said delivery of 

said fluid from the fluid network to said at least one customer based on 

hydraulic capacity of said fluid network, and, if said hydraulic capacity 

is available, calculating parameters using said real time database to 

deliver said fluid to said at least one customer through said computer 

15 controlled fluid network.  

2. The method of claim 1, further including the steps of allowing a 

plurality of customers to access the user interface and said computer 

controlled fluid network determining a priority and weighting of each 

request to ensure continuance of said hydraulic capacity.  

20 3. The method of claim 1 or claim 2, further including the steps of 

simulating the hydrostatic pressure within said computer controlled 

fluid network to determine said hydraulic capacity.  

4. The method of any one of the preceding claims, wherein said computer 

controlled fluid network includes a selection from one or more of fluid 

25 regulators, valves and sensors coupled to an interface for providing 

system measurements to said real time database.  

5. The method of any one of the preceding claims, wherein data from a 

SCADA interface is used to calibrate and continually fine tune.the 

computer controlled fluid network using a model of the pipe network 

30 based on system identification techniques.  

6. The method of claim 5, further including an operator interface 

interacting with said SCADA interface to oversee operation of the
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computer controlled fluid network.  

7. The method of any one of the preceding claims, further including the 

step of rescheduling said, flow rate and time of delivery of said fluid 

from the fluid network if said hydraulic capacity is not available.  

5 

e/
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