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How Guelph Water Services used the UK’s Water Indus try 
Telemetry Protocol (DNP3-WITS) to remotely manage a nd 

collect data from its DMA Flowmeters
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Presentation Outline

• About Guelph

• DMA Flowmeter System

• Flowmeter Selection

• Flowmeter Communications

• Why use DNP3-WITS ? 

• Introduction to DNP3-WITS

• Technical Benefits

• What DNP3-WITS allows us to do

• How We Use DMA Flowmeter Data
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City of Guelph Water Services

• Guelph, Ontario, Canada

• 130,000 residents

• 21 groundwater wells

• 3 water towers

• 549 km of water mains

• 49,000 service connections

• 2,750 fire hydrants

• 46,000 m3/day [12 MGD]
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District Metered
Areas
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• Segments Distribution 

into DMA Areas with 

1-3 connections on borders

• Put flowmeters on the 

DMA’s border connections

• What this give us:

– Water in/out of DMAs

– Compare to Customer Meters

– Compare to Wells & 

Pumping Station meters

– Calibrate Water Models
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Flowmeter Selection

• Magnetic Flowmeter

• Integrated Remote Transmitter

– Transmitter

– Data Logger

– Cellular Modem & Antenna

– Built-in DNP3-WITS Protocol

– IP 68 Submersion Rated

– Long Life Battery

• Flow Tube

– IP68 Submersion Rated
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Flowmeter Install: Chambers

• Each DMA is enabled by closing valves, so only 2-3 entry points

• Put Flowmeter chamber on each of DMA’s entry points

– Chamber contains the Flowmeter “flow tube”

– Pressure sensor (also monitored by flowmeter electronics)

– Upstream and downstream isolation valves
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Flowmeter Install: Transmitters

• Flowmeters installed into boulevard boxes

• Antenna pedestals installed for areas with weak cellular signal
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Communications Architecture
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Why DNP3-WITS Protocol?

• Publicly available and non-proprietary! (www.witsprotocol.org)

• Supports both cumulative totalizers and instantaneous flow

• Automatic store and forward data logging built into protocol

• Automatic time-stamping of data at the flowmeter

• Automatic time synchronization of all flowmeters

• Remote configuration of flowmeters using XML device profiles

• Remotely configure data logging interval on meters

• Remotely configure data upload interval from meters

• Extensive troubleshooting tools are standard with DNP3-WITS
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*  And now Guelph Water Services

UK
Water
Utilities
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DNP3 Layer Technical Details
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• Timestamping data at the device/instrument

• Automatic Time synchronization 

• Automatic store/forward data logging in protocol

• Both “Change on Value” and “Polling Interval” data gathering

• Data Quality Flags

• Supports both Encryption and Authentication

• Automatic Error checking of data packets

• Prioritized Communications (Tags can be grouped in classes 0-4)

• Variety of networks supported: Ethernet, serial, ATM, cellular, etc.

• Supports wide range of analog, digital and structured datatypes
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WITS Layer Technical Details
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• Devices can be remotely configured/queried from SCADA

• Statistics generation at the device (min, max, average, totalization)

• Dynamically configurable periodic/event-based logging

• Device can generate its own alarms which are timestamped

• Remote configuration/setup of devices

• XML-based device profile templates, make for very fast setup

• When a device added, data tags come automatically from its profile

• Advanced troubleshooting/diagnostics via SCADA software

• No custom programming needed for telemetry
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WITS: Configuration on ClearSCADA
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WITS: ClearSCADA Tools
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DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 6:41 Inbound connection from outstation on channel "DMA Project.Comms.Flowmeter Comms.Eth Channel A" Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 6:41 Communications state - Connecting Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 6:41 Established comms with outstation on channel "DMA Project.Comms.Flowmeter Comms.Eth Channel A" Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 6:41 Communications state - Healthy  Multidrop

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 6:41 Scheduled connection successful - Alarm cleared Scheduled Dial In

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 6:43 Stopped comms with outstation on channel "DMA Project.Comms.Flowmeter Comms.Eth Channel A" Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 6:43 Communications state - Disconnected Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 12:40 Inbound connection from outstation on channel "DMA Project.Comms.Flowmeter Comms.Eth Channel A" Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 12:40 Communications state - Connecting Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 12:40 Established comms with outstation on channel "DMA Project.Comms.Flowmeter Comms.Eth Channel A" Outstation Comms

DMA Project.DMA.08.FIT.01.Aquamaster Outstation 4/10/2017 12:40 Communications state - Healthy  Multidrop
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Interesting Things 
we can do using

DNP3-WITS Protocol
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How we use our DMA Flowmeter Data
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• Water Balances: Production vs. Pumping vs. Usage

• Identifying High Leakage Areas for Investigation

• Monitoring Pressure (using pressure probes on meters)

• Auditing Customer Meter Areas

• Calibrating the Hydraulic Model: Flow In/Out of DMAs

• Forecasting Water Demand

• Waterman break investigations

• Identifying low flow areas in the distribution network

• Etc.
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Example: Using DMA flowmeter data for analysis
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Special Thanks To

• ABB Canada

• Watermark Solutions Ltd.

• Simark Controls

• Telemetry and Remote SCADA Solutions, Schneider Electric

• ABB UK and Schneider Electric UK

• WITS Protocol Standards Association 
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For Further Information Contact
• Graham Nasby, Water SCADA & Security Specialist, City of Guelph

– graham.nasby@guelph.ca

• Daniel Leskovec, Senior Software Architect, NLS Engineering

– dleskovec@nlsengineering.com


