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Guelph Water Services ïSCADA Update

Power Usage Dashboards

DMA District Flowmeter Dashboards
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Speaker: Graham Nasby, Water SCADA & Security Specialist

July 3, 2019 ïGuelph, Ontario, Canada
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New SCADA Dashboards for Power & DMAs

I wanna be a 
Water Guy 
when I grow up!
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The Challenge
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We are a water utility = a lot of what we do involves pumping water

Å How much electricity do we use to pump water?

Å How much is this electricity costing us?

Å How can we get good/timely data about how we use electricity?

Å Waiting until we get power bills at the end of each month is not that helpful

Å The gold standard is to create an automated reporting tool to give us:

Å kWh per m3 produced

Å $ of electricity per m3 produced

Å Ability to compare one facility to another

Å Ability to compare one operating strategy vs. another

Å Timely information for the operations team

Å Long term reporting to measure performance over time

Å Something that looks nice

New SCADA Dashboards for Power & DMAs



4

Prior Work
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Smart Water Initiative (2013)

Å Grant money was used to install building digital power meters at all water facilities

Å Custom daily power reports created by an system integrator

Å Reports stopped working in mid-2015 due to programming/data-feed issues

Hydro Bill Analysis Company, online services (available since 2015)

Å Service the city uses to analyze power bills

Å Web-based tool for downloading and analyzing power bills 

Å Data is only available at the end of each month, monthly power totals only

Online Power Reports 2.0 (2016-2017)

Å SCADA Group was asked to work with system integrator to fix online power reports

Å After a year of work by the integrator, the power reports were working again

Å Reports only provide daily totals (cost, kWh, m3 pumped), data available ñnext dayò

But could we do better? 

Better granularity, more timely data, better reports, ability to self-edité.

New SCADA Dashboards for Power & DMAs



5

Skunkworks
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A Skunkworks project is 

a project developed by a small and 

loosely structured group of people 

who research and develop a project 

primarily for the sake of radical

innovation.

The term originated with Lockheed's 

World War II Skunk Works project.

Letôs see if we can use Open Source software to build something better!
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Skunkworks SCADA Team
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Goal: Make a better power reporting tool

Kick-off: Met at May 2017 OWWA  conference

Graham Nasby 
Å Water SCADA & Security Specialist

Jason Little
Å Open Source Software Developer 

Å Day job is a SCADA specialist at a nearby utility

Noah Clark 
Å SCADA co-op student (Jan-Apr 2018)

Å Had a previous co-op at an energy management firm

Travis Murray
Å SCADA Specialist (Nov`18-Jun`19)
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This is what we built
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How it works
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Digital Power Monitors

SingleBoard Computer <$35
(Neptune  Cluster software)

Polls Data Every

Second

Logs data every 5min

Logs changes on 1 sec intervals

Pushes to 

Historizer 

Server

Distributed

Open 

Source 

Database

(no licensing fees)

Web-based

Dashboard

& Reporting

Tool

Pump Motor Starters

Pushes to

Time Series

Database
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Power Calculations
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ÅMeasuring Electricity Usage is EASYé

Å Calculating Power Costs is HARD!

Å Ontario has one of the most complicated electricity pricing schemes in the world

Å Connection Charges

Å Transmission Charges

Å Distribution Charges

Å Energy Usage

Å Peak Charges

Å Ontario Hourly Energy Prices

Å Time of Day Adjustments

Å Global Adjustment

Å Global Adjustment Estimates

Å End of the Month Balancing

Å Etc.

New SCADA Dashboards for Power & DMAs
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Power Calculations
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Power Calcs
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Plant PLCôs 

(Flow Data)

SingleBoard Computer <$35
(Neptune  Cluster software)

Polls Data Every

Second

Logs data every 5min

Logs changes on 1 sec intervals

Pushes to 

Historizer 

Server

Live Feed of 

Hourly 

Global Adjustment

Hourly Energy Prices

Web-based

Dashboard

& Reporting

Tool

Pump Motor Starters

Pushes to

Time Series

Database

Digital Power Monitors

IESO Website

Calculates Live 

Energy Costs

every 5 mins

Distributed

Open 

Source 

Database
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Raspberry Pi Installed 

New SCADA Dashboards for Power & DMAs
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Collecting the Data

New SCADA Dashboards for Power & DMAs
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Pulling Data from Digital Power Monitors

New SCADA Dashboards for Power & DMAs
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Pulling Data from Water Supply Site PLCs

New SCADA Dashboards for Power & DMAs
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Buffering Data in the Raspberry Piôs

New SCADA Dashboards for Power & DMAs
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Direct Query Tool for Cassandra Database

New SCADA Dashboards for Power & DMAs
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Direct Query Tool for Cassandra Database

New SCADA Dashboards for Power & DMAs
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Direct Query Tool: Woods Pump Starts

New SCADA Dashboards for Power & DMAs

PUMP START
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Direct Query Tool: Woods Pump Starts

New SCADA Dashboards for Power & DMAs

In-Rush Current

of Pump Starting
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Grafana web - based Dashboarding Tool

New SCADA Dashboards for Power & DMAs
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Power Overview Dashboard

New SCADA Dashboards for Power & DMAs
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Power Overview Dashboard

New SCADA Dashboards for Power & DMAs
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Power Overview Dashboard

New SCADA Dashboards for Power & DMAs
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Power Overview Dashboard

New SCADA Dashboards for Power & DMAs
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Power Overview Dashboard

New SCADA Dashboards for Power & DMAs
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Site Detail - Helmar Well (1hour)

New SCADA Dashboards for Power & DMAs
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Site Detail ïRobertson Booster (2 days)

New SCADA Dashboards for Power & DMAs
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Site Detail ïRobertson Booster (30 days)

New SCADA Dashboards for Power & DMAs
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Letôs use Neptune to manage our DMA 
Flowmeter Dataé 

New SCADA Dashboards for Power & DMAs
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DMA Flowmeter
Communications Architecture
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CELLULAR 
NETWORK

DMA Flowmeters

(50 transmitters)

CELLULAR 
MODEM

NETWORK 
FIREWALL

ClearSCADA
Historian

ClearSCADA
Server

Data Client

Data Client

DNP3-WITS

Communications

(IP-Based)

New SCADA Dashboards for Power & DMAs
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District Metered
Areas
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ωSegments Water Distribution 
into DMA Areas with 
1-3 connections on borders

ωPut flowmeters on the 
5a!Ωǎ ōƻǊŘŜǊ ŎƻƴƴŜŎǘƛƻƴǎ

ωWhat this give us:
ςWater in/out of DMAs

ςCompare to Customer Meters

ςCompare to Wells & 
Pumping Station meters

ςCalibrate Water Models

New SCADA Dashboards for Power & DMAs
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District Flow Meters

ωMagnetic Flowmeter

ωIntegrated Remote Transmitter

ςTransmitter

ςData Logger

ςCellular Modem & Antenna

ςBuilt-in DNP3-WITS Protocol

ςIP 68 Submersion Rated

ςLong Life Battery

ωFlow Tube

ςIP68 Submersion Rated
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Flowmeter Chambers

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

ωtǳǘ CƭƻǿƳŜǘŜǊ ŎƘŀƳōŜǊ ƻƴ ŜŀŎƘ ƻŦ 5a!Ωǎ ŜƴǘǊȅ Ǉƻƛƴǘǎ

ς/ƘŀƳōŜǊ Ŏƻƴǘŀƛƴǎ ǘƘŜ CƭƻǿƳŜǘŜǊ άŦƭƻǿ ǘǳōŜέ

ςPressure sensor (also monitored by flowmeter electronics)

ςUpstream and downstream isolation valves
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Flowmeter Transmitters

ωFlowmeters installed into boulevard boxes

ωAntenna pedestals to mount cellular antennas on
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Applying Neptune to DMAs
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Pushes to 

Historizer 

Server

Distributed

Open 

Source 

Database

(no licensing fees)

Web-based

Dashboard

& Reporting

Tool

Pushes to

Time Series

Database

CELLULAR 
MODEM

NETWORK 
FIREWALL

ClearSCADA
Historian

ClearSCADA
Server

Hourly 

Data Sync

Script

CELLULAR 
NETWORK

Existing SCADA Infrastructure
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Neptune Hourly Data Sync Scripting
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DMA Dashboard
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DMA Dashboard ïshowing last 7 days
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DMA Dashboard ïshowing last 30 days
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DMA Dashboard ïor last 2 days
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DMA Dashboard ïDetail View



44

44
New SCADA Dashboards for Power & DMAs

DMA Dashboard ïIndividual Flowmeter


