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About the Speaker

Graham Nasby, P.Eng., PMP, CAP
Water SCADA & Security Specialist
City of Guelph Water Services

e 10 years in the consulting sector;
e Joined Guelph Water Services in 2015

« OWWA and WEAO Member, Member of OWWA Automation Committee

o Co-chair of ISA112 SCADA Systems standards committee

* Voting member of ISA101 HMI Design standards committee

« Voting member of ISA18 Alarm Management standards committee

 Named Canadian Expert on IEC/SCC-TC65 with Standards Council of Canada

» Guest instructor at McMaster University, Conestoga College and Mohawk College
* Has published over 40 papers and articles on automation topics

* Received University of Guelph “Mid Career Achievement Award” in 2014
 Named ISA's technical division leader of the year award in 2013.

« Contact: graham.nasby@quelph.ca
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City of Guelph Water Services

 Guelph, Ontario, Canada

e 130,000 residents

e 21 groundwater wells

* 3 water towers

e 549 km of water mains

e 49,000 service connections
e 2,750 fire hydrants

e 46,000 m3/day [12 MGD]

Guélph
AN S
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Guelph Water Facilities

e Approx. 15km x 15km area

* 35 Facilities y ‘
— 4 booster stations o e, 2 Ml
— 21 wells s % I
— 2 valve chambers I\‘f
— 3 water towers |
— 5 monitoring sites L

* 40 PLCs plus 2 data centers | ] VoY

— Realtime datalogging
— QuickPanels with store/forward
— DNP3 Dataloggers with store/forward

* Redundant Datalogging S {
|
— Raspberry Pl Dataloggers with store/forward | i ‘,

I}

e High availability SCADA network
— Primary: private fibre optic
— Secondary: private wireless, with 45 second auto-failover
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District Metered
Areas

e Segments Water Distribution
into DMA Areas with
1-3 connections on borders

e Put flowmeters on the
DMA’s border connections

e What this give us:
— Water in/out of DMAs
— Compare to Customer Meters
— Compare to Wells &

Pumping Station meters ~ e
\‘—u

— Calibrate Water Models

City of Guelph Water Services
DMA Metor Locations

[ ] Pease - iestalod
s 2 - Pstalod

=
C] Prasg 3 - Propomd
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The Challenge

We are a water utility = a lot of what we do involves pumping water

e How much electricity do we use to pump water?
« How much is this electricity costing us?
« How can we get good/timely data about how we use electricity?

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

 The gold standard is to create an automated reporting tool to give us:
e kWh per m3 produced
» $ of electricity per m3 produced

« Ability to compare one facility to another
« Ability to compare one operating strategy vs. another

« Timely information for the operations team
e Long term reporting to measure performance over time
e Something that looks nice!
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Prior Work

Smart Water Initiative (2013)

« Grant money was used to install building digital power meters at all water facilities
 Custom daily power reports created by an system integrator

* Reports stopped working in mid-2015 due to software/data-feed issues

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

e Service the city uses to analyze power bills

 Web-based tool for downloading and analyzing power bills

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

Online Power Reports 2.0 (2016-2017)

« SCADA Group was asked to work with system integrator to fix online power reports
« Conventional SCADA software was used

« After a year of work with the integrator, the power reports were working again

* Reports provided daily totals (cost, kWh, m3 pumped), data available “next day”

But could we do better?
Better granularity, more timely data, better reports, ability to self-edit....

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs
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Skunkworks

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 Il Skunk Works project.

Let's see if we can use Open Source software to build something using lloT...

lloT = Industrial Internet of Things

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs



Skunkworks SCADA Team

Goal: Make a better power reporting tool
Kick-off: Met at May 2017 OWWA conference

Graham Nasby
 Water SCADA & Security Specialist

Jason Little
e Open Source Software Developer
 Day job is a SCADA specialist at a nearby utility

Noah Clark
e SCADA co-op student (Jan-Apr 2018)
e Had a previous co-op at an energy management firm

Travis Murray
e« SCADA Specialist (Nov'18-Jun’19)

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs
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IS IS what we b

Supply_Dash2 -

| Refresh every 15m

Electricity Coxt for Production - § ‘Total Electricity Coat - § ~

Clair Booster
Paisley Boostegy,

Dean Wel

4%
Dean Well Clythe Booster

Lys—— 0% Robertson Essster
— Downey Well

Burkes Wedl - Total Water_

43472 m?

Dean Well - Total Water P,

7811 m?

Downey Well - Total Wste

21981 m?

Emma Weil - Total Water .

17831 m?

Glen Collectar Raw Flow

108382 m?
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Helmas Well - Total Water_

5622 m?

Park Wells - Total Water

12223 m?

Queensdsle Well - Total _

4525 m?®

Water St Wel - Total Wat..

13110 m?

Paisly Well Raw Flow - Uis.

7391 m?

Calico Well - Total Water_

om?

Membro Well - Total Wat_

4.6m?

8369 m?

Arkell 6 Wel - Total Wate..

54178 m*

Carter 1 Well Raw Flow - —

8154 m?

Arkell 7- Total Water Pro._

882 m?

157 m?

Arkel 18- Tots] Water Pr_

11175 m?

Arkefl 15 - Total Water Pr...

22147 m?

Carter 2 Well Raw Flow -

7097 m?

Askel & Raw - $/m3

Arkell 8 Raw - §/m3

Arkell 7 Raw - §/m3

Arkell 14 Raw - $/m3

D03 $im3

Arkell 15 Raw - $/m3

.12 $im3

Carter 142 Raw - §/m2

.04 $im3

Glen Colector Raw - $/m3

0 $/m3

Weods Production - L/

Arkell - Woods System Lis

&% Arkell 6

im

Zome 2 Sources Lis

Paisley Boj .

37%
Booster

28%

Burkes $/m3 produced

99.08 $im3

Dean $/m3 produced

w06 $im3

Downey §/m3 produced

.04 $im3

Emma Well $/m3 produced

oo 04 $im3

Helmar §/m3 produced

_'Jnrms

Park Wells 8/md produced

g0-08 $im3

Quensdale §/m3 produced

[W139ma

Warter 5t $/m3 produced

9-08 $im3

Calico - §/m3 produced

NOT IN SERVICE

Membro - $/m3 produced

NOT IN SERVICE

Woods s Arkell - $/m3 pr_.

- S002

FYI - Billed Water Rate - §..

s 1.72

Water Tower Storage - % Level

Paiskey Booster §/md pu_

Robertson Booster §/emd

Clythe Boaster $/m3 pum_

Clair Booster $/m3 pump.




How 1t works

LRN

NEPTUNE
CLUSTER

Plant PLC’s
(Flow Data)

Digital Power Monitors

RaspberryPi

Polls Data Every
Second

Single Board Computer < $35
(Neptune Cluster software)

Logs data every 5min
Logs changes on 1 sec intervals

Pump Motor Starters' Guelph
AN—SS——
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Web-based
Dashboard
& Reporting

M Grafana

CASSANDRA
Distributed e
Open A S N
Source e

Database
(no licensing fees) \ /

STORAGE DB

TRIDENT

el HISTORIZER
Pushes to Pushes to
Historizer Time Series
Server Database
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Power Calculations

 Measuring Electricity Usage is EASY...
e Calculating Power Costs is HARD!

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

 Connection Charges AN
. . ONE  ~rmee uxiosm meomeu:
« Transmission Charges SOpey

e Distribution Charges
 Transformer Factors

* Energy Usage

 Peak Charges

e Ontario Hourly Energy Prices
 Time of Day Adjustments
 Global Adjustment

 Global Adjustment Estimates hydigQ
 End of the Month Balancing

 Debt Retirement Charges

 Rebates

* Etc.

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs
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Power Calculations

[ Hydro One — General Service -Energy

Hydro Cost

Energy Cost Today\

Accumulating kWh

>>First Rate (<750kwh)
>>Remaining Rate (>750kWh)
>>Debt Retirement Charge
>>Service Charge

>>Distributicn Volumetric Rate
>>Transmission Network Charge
>>Transmission Connection Charge
>>Loss Factor

>>Wholesale Market Rate
>>Rural Rate Assistance

>>55 Admin Charge

C J

[ Hydro One — General Service -Demand

]

Hydro Cost

Energy Cost Todav\

Accumulating kWh

>>Debt Retirement Charge
>>Wholesale Market Rate
>>Rural Rate Assistance
>>Service Charge

>>55 Admin Charge
>>Loss Factor

Instantanecus Power ]

I>>Dis|:ributi¢:n Volumetric Rate
>>Transmission Connection Charge
>>Transmission Connection Charge
>>Transformer Allowance

N y

.
| Guelph Hydro — Time of Use [ Guelph Hydro — General Service ]
'
Hydro Cost Hydro Cost

Energy Cost Today A

Accumulating kwh

>>0n Peak Rate

>>0ff Peak Rate

>>Mid Peak Rate

>>Distribution Volumetric Rate
>>Transmission Network Charge
>>Transmission Connection Charge
>>Debt Retirement Charge
>>Loss Factor

>>Wholesale Market Rate
>>Rural Rate Assistance
>>Monthly Service Charge

>>SS Admin Charge

>>0EP Charge

>>Loss Factor Rate

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs
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Energy Cost Today

Accumulating kwh

>>Debt Retirement Charge
>>Wholesale Market Rate
>>GA Rate Rider

»>Service Charge

>>55 Admin Charge
>>Loss Factor

L J

-
( Power Cost Today
Instantaneous Power ]

I

>>Distribution Volumetric Rate

>>Transmission Connection Charge
>>Transmission Connection Charge
>>Transformer Allowance

L v

.

G

Hydro One

<50kW

>50kW

General Service -

Enerqgy (aka Two Tiered)

General Service - Demand

Arkell 08

Arkell 06

Arkell 14

Arkell 07

Arkell 15

Guelph Hydro

<50kW

>50kW

Time of Use

General Service

Calico

Burke Well

Carter

Clythe Creek

Clair Booster

Downey

Dean

Emma

Helmar

Membro

Queensdale

Paisley

Robertson

Park

Univeristy

Water Street

Woods

uelph

AN S

Makinga Difference

16



®ieso
Power Ca| CS e oy

IESO Website

Web-based
Dashboard
& Reporting

Live Feed of Tool GI'CI fCI na
Hourly
Global Adjustment

Hourly Energy Prices ‘

I\%\I ﬂ CASSANDRA
Distributed e
lant PLCs (S open  [PSEEIEEEN
(Flow Data) _Open ik l
Database
Digital Power Monitors \ /

Calculates Live STORAGE DB
Energy Costs

every 5 mins

RaspberryPi

Polls Data Every
Second

TRIDENT

' BROKER
Single Board Computer < $35 it
(Neptune Cluster software) Pushes to Pushes to
Logs data every 5min Historizer Time Series
Logs changes on 1 sec intervals Server Database
Pump Motor Starterrs' GUQ' h
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Collecting the Data

7~ Grafana - DMA Overview b | 73 Grafana - Report - Monthly Pow: X ‘ @ 172.16..122:8080 X Q Node-RED Dashboard % [B Trident Historizer: 172161120 X ‘ + = o X

3

& C ) @ Notsecure | 172.16.1.122:1880/ui/#/0 x 0

= Neptune Cluster Dashboard

Triton Edge Messengers Titan Brokers Trident Historizers Clustered Storage Nodes
Site  State  Buffer Poll RBE CPU IP Uptime  Broker 1: ONLINE  Historizer 1: ONLINE  Node 1; ONLINE
A06  ONLINE 0 52 3 063 172166529 507.89

AO7  ONLINE 0 % 8 0.79 172166539 503.22 response 0.382ms  Tag Count: 6617 response 1.03 ms
A08  ONLINE 0 55 13 089 172166549 385.23

A14  ONLINE 0 53 10 066 172166519 4138 Tag Rate

A15  ONLINE 0 55 2 062 17216659 507.87

ADV  ONLINE 0 7 1 020 172166559 507.88

BKS  ONLINE 0 40 3 088 172167249 14831

CAB  ONLINE 0 49 12 063 172162849 51082 .‘ 131

CBS  ONLINE 0 58 7 074 172167349 349.00 LI

CCB  ONLINE 51 6 072 172165149 116.16

CT ONUNEO 5 0 022 172167346 3063 Tag Rate History

CWS  ONLINE 0 52 6 057 172165349 99.34 H;gg

DEB  ONLINE 0 50 2 061 172162249 70.16 500

DOB ONUNEO 56 13 072 172167149 21007 B AU UM,

EWS  ONLINE 0 52 1 064 172164349 56.23 1544 1544 16:14 16:44 1744 1744 1814

HEB  ONLINE 60 5 087 172164549 350.18

MEB  ONLINE 0 53 13 069 172162349 507.74 it Ritte

PAB  ONLINE 54 7 061 172164449 127.15

PRB  ONLINE 0 51 2 053 172162649 1517

QUB  ONLINE 0 49 4 053 172162549 510.79

ROB  ONLINE 0 52 11 065 172164149 3630 B 15

SCS  ONLINE 2 0 009  172.16.5249 507.91 g htte 20

SPT  ONLINE 0 5 0 024 172162749 4127

UNB ONLNEO 57 3 072 172162449 13.18 Insert Rate History

VET  ONLINE 0 4 0 014 172164249 5286 {gg

WDB  ONLINE 131 033 17216179 16696 100

WWS  ONLINE 2 2 063 172162149 23714 3 ACARARARAAA R

1514 1544 16:14 1644 1704 1744 1804
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Pulling Data from Digital Power Monitors

-
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Grafana - DMA Overview

D Dashboard

x | [ Trdent Historizer: 172161120 X

a
v subflows
Analytics
v input
inject
catch
status
link
mgtt
http
websocket
tep
udp.

Watson loT

masca

peee

serial

v output
debug {
link

matt
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S~ delay 105

Logix Read

— /home/pi/ab_pm3000. py

~

.‘——-\—..\

—

N

LT

F15_L1Current - e
F15 L2CUMeNt (=) b
F15_L3Current — _
F15_AvgCurrent (= —_—

F15_L1-NVoltage - —
F15_L2-NVollage - _
F15_L3-NVoitage — .
F15_AvgL-NVoltage - —_—
F15_L1-L2Voitage H —
F15_L2-L3Voifage - —_—
F15_L3-L1Voitage s [t
F15_AvgL-LVoitage (=) — —
F15 _Frequency (= e
F16_L4Current - _—
F16_FasitiveSequenceCGuirent —_
F16_NegativeSequenceCurrent [ —
F16_%Currentinbalance [ ——
F16_PositiveSequenceVoitage —_
F16_NegativeSequenceVoitage ( —
F16_%VoltageUnbalance [ —
F16_PhaseRotation
F16_AverageFrequency e
F17_L1RealPower

F17 L2RealPower

Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics

Analytics

Analytics

Analytics —

Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics
Analytics

Analvtics

info

Information

Flow

Name

Status Enabled

v Flow Description
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Pulling Data from Water Supply Site PLCs

73 Grafana - Report - Monthly Pov: X | @ 17216 ) Node X | [ Trident Historizer: 172.16.1.120 X o
* O

172.16.22.49:

+ info

SLC Read Logix Read

~ Information

v subflows
Flow
Analytics =
ame
- input Status
A json - split S
inject timestamp * Q [homelpi/ab_slc.py \ v Flow Description
catch S /
\ = PLC1AVell1_FlowRate ([ —— Analytics et
status / ~ |
delay 10s (—
link ~ PLC1/POE_FlowRate | —— Analytics = ——
(
mgtt \
PLC1/POE_Pressure —_— Analytics —_—
http.
websocket PLC1/POE_ChlorineResidual Analytics —_—
tcp \
PLC1/Reservoirt_Level - Analytics —_—
udp

serial

~ output

debug
link

mqtt v
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Buffering Data in the Raspberry Pi’s

12 Grafana - DMA Overview X | 78 Grafana - Report - Monthly Powe X | € 172.16.1.122:6080 X | & Node-RED Dashboard x | [B Tident Historizer:17216.1.120 X  » Node-RED Dashboard x 4+ = X

& C {3 @ Notsecure | 172.16.22.49:1880/ui/#/0 r O

Current Tag Values

Tag F‘her m

auto refresh @ Tag Filter Results Count: 67
Tag Value "‘
PLC1/Booster1_Running 1.00 3
PLC1/POE_ChlorineResidual 0.82 3
PLC1/POE_FlowDayTotal 1,083.04 3
PLC1/POE_FlowRate 16.64 3
PLC1/POE_FlowYesterdayTotal 1,418.97 3
PLC1/POE_Pressure 505.83 3
PLC1/Reservoir1_Level 1.77 3
PLC1/Well1_FlowDayTotal 1,092.94 3
PLC1/Well1_FlowRate 19.06 3
PLC1/Well1_FlowYesterdayTotal 1,395.55 3
PLC1/Well1_Running 1.00 3
PM3000/F15_AvgCurrent 38.78 1
PM3000/F15_AvgL-LVoltage 584.20 1
PM3000/F15_AvgL-NVoltage 0.00 1
PM3000/F15_Frequency 59.96 1
PM3000/F15_L1-L2Voltage 585.42 1
PM3000/F15_L1-NVoltage 0.00 1
PM3000/F15_L1Current 33.84 1
PM3000/F15_L2-13Voltage 58432 1
PM3000/F15_L2-NVoltage 0.00 1
PM3000/F15_L2Current 40.06 1
PM3000/F15_L3-L1Voltage 582.87 1
1

PM3000/F15_L3-NVoltage 0.00

/@&el_l?ﬁ 22
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Direct Query Tool for Cassandra Database

7% Grafana - DMA Overview X | @ Grafana- Report- Monthly Pow: X @ 172 122:8080 X  *g Node-RED Dashboard X | [ Trident Historizer: 172.161.120 X | +
w 6

<« C ( A Notsecure | 172.16.1.122:80

NEPTUNE
CLUSTER

ve Time Zone
From* |2019-06-24 12:00.00.000 am or Hours v |ago
Default v
To 2019-06-25 12:00:00.000 am or Years v ago
Metrics

Name® CoG/Water/WDB/SEPAMSS2/L1Current

- Required Fields

Graph Show Query Save Delete Data

Link to Graph

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs e i
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Direct Query Tool for Cassandra Database

NEPTUNE
CLUSTER

Time Range

Absolute Relative Time Zone
From* 2019-06-24 12:00:00.000 am Hours v  ago

To 2019-06-25 12:00:00.000 am Years v |ago

Default

Metrics  +

CoG/Water/ROB/PM3000/F17_L1RealPower *

Name* CoG/Water/ROB/PM3000/F17_L1RealPower

Limit
Group By ( &
Aggregators &

Tags ( +

* Required Fields

Graph Show Query Save Delete Data

ey 21
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Direct Query Tool: Woods Pump Starts

12 Grafana - DMA Overview X | '@ Grafana - Report - Monthly Pow: X 1 122:808

€ C{O At

NEPTUNE
CLUSTER

Time Range
Absolute Relative
From* 2019-06-24 12:00:00.000 am or Hours v |ago
Default M
To 2018-06-25 12:00:00.000 am or Years v ago

Name* CoG/Water/WDB/SEPAMSS82/L1Curent

Limit
Group By
Aggregators

* Required Fields

Graph Show Query Save Delete Data

Link to Graph

X & Node-RED Dashboard E] Trident Histonzer: 172.16.1.120 X +

. PUMP START

e 5,149
5149

Guélph 25
q a . W
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Direct Query Tool: Woods Pump Starts

73 Grafana - DMA Overview X | ™ Grafana- Report - Monthly Pows X @ 172.16.1.122:8080 x

»S Node-RED Dashboard % | @ Trident Histonzer:172.161.120 X | +
< C { A Notsecure | 172.16.1.122

NEPTUNE
CLUSTER

Absolute Relative Time Z

e one
From® |2019-06-24 12:00:00.000 am or Hours v |ago
Default v
To 2019-06-25 12:00:00.000 am or Years v |ago
Metrics
FM GMWater/WDE/SEPAMSS2! .-.u-_g-»{
Name* CoG/Water/WDB/SEPAMSS2/L1Current
Lim
In-Rush Current
Graph Show Query Save Delete Data .
o of Pump Starting
N ——
03:01:2 4 1:50 2:00 2:1 2 2:4 2 03:0.

Guélph 26
a A . W
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Grafana web-based Dashboarding Tool

Power Site Details - Wells Selectable

DMA Overview

Power Overview

DMA all flow/pressure Long List (S min data) New dashboard

Power Site Details - Boosters Selectable New folder

Import dashboard

Find dashboards on Grafana.com

DMA - Detail Selectable
DMA all flow/pressure Long List (5 min data)
DMA flows/pressures Long List (hour data)

DMA Overview

Power Overview

Power Site

Details - All Sites (General)

Power Site Details - Boosters Selectable

Power Site

Details - Wells Selectable

S L

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs




Power Dashboard (in our Treatment Ops Area)

Published / Supply_Dash2 - : 2| w-107d to now-100d Refresh every 15m

Electricity Coxt for Production - § ‘Total Electricity Coat - § ~

Clair Booster
Paisley Boostegy,

4%
Dean Well Clythe Booster

Downey Wel % Robertson Essster
_? Downey Well %
h . \

Mermbre

Burkes Wedl - Total Water_ Helmas Well - Total Water_ Calico Well - Total Water_ Arkell 7- Total Water Pro._ Askell § Raw - $/m3 Arkell 14 Raw - $/m3 Arkell - Woods System Lis Burkes $/m3 produced Helmar §/m3 produced Calice - §/m3 produced Paiskey Booster §/md pu_

NOT IN SERVICE

43472 m? 5622 m? oms 882 m? m 2% Al 6
| p025m3 | P03 $im3 “4% (w08 $im3 _'.lnt.n: | P02 $im3

Dean Well - Total Warer P Park Wells - Total Water _ Membro Well - Total Wt . Arkell 8 Raw - §/m3 Arkell 15 Raw - §/m3 Dean $/m3 produced Park Wells 8/md produced Membro - $/m3 produced Robertzon Booster §/md

NOT IN SERVICE

7811 m? 12223 m? 4.6 m? 157 m? m m
w07 $im3 A .12 $im3 w06 $im3 w08 $im3 901 §im3

Downey Well - Total Wste Queensdsle Well - Totsl _ Arkell 1 - Totsl Water Pro_ Arkel 18- Tots] Water Pr_ Arkell 7 Raw - §/m3 Carter 142 Raw - §/m2 < Downey §/m3 produced Quensdale §/m3 produced Woods s Arkell - $/m3 pr_. Clythe Booster §/m3 purn._.

21981 m? 4525 m? 8369 m? 11175 m? g2 RoDetson Boost m
| [P0t 5im3 Falslen ‘. : | b 04 $im3 [W139ma |- o2 |wo.07 $im3

37%
Emma Well - Total Water Wates St Well - Toual Wat_ Arkel § Wel - Total Wate_ Arke 15 - Total Water Pr.. -4 Glen Collector Raw - $/m3 Emma Well $/m3 produced Water 5t $/m3 produced FY1 - Billed Water Rate - $.. Clair Booster §/m3 pump.
B

ooster

28%
17831 m? 13110 m® 54178 m? 22147 m? m s 1.72 m
L X A _J.M $im3 _’.DI‘M‘JI _J.lﬂ $/m3 |

Glen Collectar Raw Flow Paisly Well Raw Flow - Lz Carter 1 Well Raw Flow - — Carter 2 Well Raw Flow - Weods Production - L/ Water Tower Sterage - % Level

108382 m? 7391 m? 8154 m? 7097 m?
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Where the water comes from

Current Water Production - L/s

Burkes Well
15%

Dean Well
3%

Downey Well
10%

Emma Well
6%

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

Arkell - Woods System U/s

Arkell 1

s Arkell 6
| R
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Current Water Production - L/s

Burkes Well
15%

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

Burkes Well - Total Water_

43472 m?

Dean Weil - Total Water P_

7811 m3

Downey Well - Total Wate

21981 m?

Emma Well - Total Water _

17831 m?

Glen Collector Raw Flow

108382 m?

Where the water comes from

Heimar Well - Total Water_

5622 m?

Park Weils - Total Water _

12223 m?

Queensdale Well - Total

4525 m?

Water St Well - Total Wat_

13110 m?

Paisly Well Raw Flow - Ls

7391 m3

Callico Well - Total Water.

om?

Membro Weil - Total Wat_

46m?

Arkell 1 - Total Water Pro.

8369 m?

Arkell 6 Well - Total Wate.

54178 m?®

Carter 1 Well Raw Flow - _

8154 m?

Arikell 7 - Total Water Pro_

882 m?

Arkell 8 - Total Water Pro_

157 m?

Arkell 14 - Total Water Pr_

11175 m?

Arkell 15 - Total Water Pr_

22147 m?

Carter 2 Well Raw Flow -

7097 m?




Live Breakdown of Electricity Costs for Water Utility

Burke Well
13%
Dean Well

0%
Downey Well Clair Booster

8% Paisley Boostegy, -
4% : y Well
Clythe Booster Dear‘ah -
_ Emma Well Robertson Hgster ' ESJowr:y Well
7%
S — f.:l:: .

Membro-Welll \
V&
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Electricity cost to Produce Water: $/m3

Arkell 14 Raw - §/m3

02 $/m3 o903 $/im3

Arkell 15 Raw - §/m3

P12 $im3

Carter 142 Raw - $/m3

P04 $/im3

Glen Collector Raw - §/m3

§P0.07 $im3

Arkell - Woods System L/s Burkes $/m3 produced

Arkell 1

4% P08 $/m3

-

’ Arkell 6

Dean $/m3 produced

@06 $/im3

Zone 2 Sources L/s Downey $/m3 produced

Helmar Well

69 Robetson Booster

20%
. .04 $/m3
Paisley Bo, ‘ A

37%
Emma Well $/m3 produced

Booster
28%

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

Helmar $/m3 produced

P15 sims

Park Wells $/m3 produced

P0-08 $im3

Quensdale $/m3 produced

P13 $ima

Water St §/m3 produced

P08 $/m3
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Putting Electricity Costs in Perspective:
Water Production & Booster Pumping

Burkes §/m3 produced Helmar $/m3 produced Calico - §/m3 produced Paisley Booster §/m3 pu_.

NOT IN SERVICE

P08 $/m3 @ .02 $/m3

Dean $/m3 produced Park Wells §/m3 produced Membro - $/m32 produced Robertson Booster $/m3 _

NOT IN SERVICE

P06 $/m3 ® _D.01$/m3

Downey $/m3 produced Quensdale §/m3 produced Woods + Arkell - $/m3 pr_ Clythe Booster $/m3 pum...

.04 $/m3 Q 'Q .07 $im3

Emma Well $/m3 produced Water St §/m3 produced FY1 - Billed Water Rate - $_ Clair Booster $/m3 pump_.

m s 1.72 "~

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs _. : 33



Power Operational Dashboard

Burkes Well - Total wat.

Dean Well - Total Water

Downey Well - Total Wa...

Emma Well - Total Wate...

Helmar Well - Total Wat..

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

Power Overview -

Burkes §/m3 produced

g 0-07 $/m3

Dean $/m3 produced

g 0-06 $/m3

Downey $/m3 produced

-O.DT $/m3

Emma $/m3 produced

-0.08 $/m3

Helmar St $/m3 preduced

0.14 $/m3

Park Well - Total Water

Queensdale Well - Total...

Water St Well - Total Wa..

Calico Well - Total Wate...

Membro Well - Total Wa...

Park

Wells §/m3 produced

0.09 $/m3

Queensdale §/m3 produced

0.13 $/m3

Water St Well $/m3 produced

0.06 $/m3

Calico $/m3 produced

nfinity.00 $/m3

Membra $/m3 produced

nfinity.00 $/m3

Paisley Well - Total Wat...

0.00019 m*

Arkell 6 well - Total Wat. Arkell 1 Well - Total wat.

Arkell 8 well - Total wat._. Arkell 7 Well - Total Wat.

Burkes - Electricity §

$311 $52

Park - Electricity §

Dean - Electricity

$85 $109

Queensdale - Electricity §

Downey - Electricity §

$306 $39

WaterSt - Electricity §

Emma - Electricity $

$222 $0.9

Calico - Electricity $

Helmar - Electricity $ Membro - Electricity §

$117 $38

Woods+Arkell Electricity

$2.11K

[

Arkell 14 well - Total W.

Arkell 15 well - Total w.

Clair Booster $/m3 pumped

-0.05 $/m3

Robertson Booster $/m3 pumped

0.01 $/m3
—

Clair Booster - Electricity §
$58
Robertson Booster - Electricity §

$42

Carter Wells - Total Pro...

Glen Collector - Total Pr..

y Refresh every 30s

Woods + Arkell - $/m3 produced

- 0.2

FY1 - Billed Water Rate - §/m3
s 1.72

FYI- Billed Basic Charge - $/day

s 0.26

Clythe Booster $/m3 pumped

-0.07 $/m3

Paisley Booster §/m3 pumped

0.00 $/m3

Clythe - Electricity $
$249

Paisley Booster - Electricity §

$4




Power Operational Dashboard: Daily Electricity Costs

Burkes - Electricity $ Park - Electricity § Clair Booster $/m3 pumped Clythe Booster $/m3 pumped

$311 $52
Dean - Electricity $ Queensdale - Electricity $

$85 $109

| ’0.05 $/m3 | -0.07 $/m3

Downey - Electricity § WaterSt - Electricity §
3306 $39 Robertson Booster $/m3 pumped Paisley Booster $/m3 pumped
Emma - Electricity $ Calico - Electricity $
$222 $0.9
Helmar - Electricity $ Membro - Electricity § 0.01 s!ma 0.00 slma
$117 $38 o -
Woods+Arkell Electricity Clair Booster - Electricity $ Clythe - Electricity $

$58 $249

32.1 1K Robertson Booster - Electricity § Paisley Booster - Electricity §

$42 $4

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs




Site Detail - Helmar Well (1h

{9 We Power Site Details - Wells Selectable «

Refresh every 30s

SITE  HEB~

Total Production $/m3 produced kwWh/m3 produced Total kWh Total Electricity Cost § § for building

225.99 m? 0.129m3 0.0179 iowms $-0.07

Total Booster Flow

Total Well Flow $/m3 for well kWh/m3 for well § for well

4479 m? $0.05 0.0064 s 82.5 kWh $4 $2.41

Total Booster Flow $/m3 for booster kWh/m3 for booster $for booster
22599 m? $0.0543 0.0079 xwtvms $1.85

Energy Cost (Smin Intervals)

714 me

Well & Booster Flow Rates (L/s)

4135kWh

4130kWh

4125k

120100

A115kWn

Peak Demand

Booster Pump Run Status

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs




Site Detaill— Robertson Booster

9 &
SITE ROB ~

Total Production
9197.83 m*
Total Booster Flow

9197.83 m*

Power Site Details - Boosters Selectable -

$/m3 produced
0.01 y/ms

$/m3 for booster

$o0

7710400

kwh/m3 produced
0.0077 iowms
kwh/ma3 for booster

0 1wvems

711000

701200

a5
6/301800 6/30 2000

/302200 7710200

= CoG/Water/ROB/PLC1 /POE_FlowRate/mesn

16.0KWn

150KWn

140KWn

12.0kWh

120KWh
67301800 67302000

7

170K

160K

150K

140K

120K

120K
6/301800

7/ 0600

711000

71 1600

71 1000

7N 1200

7n1200

71 1200

Total kwh Total Electricity Cost §

633 kWh $87

7711400

711400

7111400

7 1400

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

Energy Cost (Smin Intervals)

711600 7N 1800 712000

Booster Flow Rates (L/s)

711800

711600 71 1800

Peak Demand

711600 711800 71 2000

Booster Pump Run Status

§ for building
$87.07
§ for booster

$0

Refresh every 30s

Total Booster Flow




Site Detall— Robertson Booster (30 days)

{9 v Power Site Details - Boosters Selectable ~ v Refresh evary 305

SITE  ROB~

Total Production §/m3 produced kwh/m3 produced Total kwh Total Electricity Cost § $ for building Total Booster Flow
170221.57 m? 0.01 s/ms 0.0011 owms $1.35K

Total Booster Flow $/m3 for booster kWh/m3 for booster § for booster

170221.57 m? $0 (e 9.57 MWh $1.348K $0 132301 m?

Energy Cost (Smin Intervals)

Boaster Flow Rates (L/s)

Peak Demand

Booster Pump Run Status

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs
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Let’'s use Neptune to manage our DMA
Flowmeter Data...

DMA = District Metered Area
Flow/Pressure Monitoring
INn Water Distribution System

RN

NEPTUNE
CLUSTER

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs g ifrems 39



DMA Flowmeter
Communications Architecture Data Client

CELLULAR NETWORK ClearSCADA ClearSCADA
MODEM FIREWALL Server Historian
Data Client

CELLULAR DN P3'WI.TS .
NETWORK — Communications
(IP-Based)

DMA Flowmeters
— (50 transmitters)

CITYOF
Makinga Difference

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs
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i

District Metered
Areas

e Segments Water Distribution
into DMA Areas with
1-3 connections on borders

e Put flowmeters on the
DMA’s border connections

e What this give us:
— Water in/out of DMAs
— Compare to Customer Meters
— Compare to Wells &

Pumping Station meters ~ e
\‘—u

— Calibrate Water Models

City of Guelph Water Services
DMA Metor Locations

[ ] Pease - iestalod
s 2 - Pstalod

=
C] Prasg 3 - Propomd

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs US| P




District

e Magnetic F

~Flow Meters

owmeter

e [ntegrated Remote Transmitter

— Transmitter

— Data Logger

— Cellular Modem & Antenna
— Built-in DNP3-WITS Protocol
— IP 68 Submersion Rated

— Long Life Battery

e Flow Tube

— |P68 Submersion Rated

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

Making a Difference
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Flowmeter Chambers

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

PERSON ACCESS —
OPENING ABOVE |

— ACCESS LADDER
/ PER OPSD 406.010

TO BOULEVARD BOX, TYP

300 X 300 SUMP X 125 DEEP

— SPARE PVC CONDUIT FOR
FUTURE ELECTRICAL USAGE

CABLE CONDUIT

PRE-CAST
CONRETE Toa_ ‘ i M
CHAMBER —— NP D e =
RS ER S o AT R gt ko 11| s
g i I ‘I ‘ l ¢ »'-—:‘Z"_l [
[z TN
EXISTING e ‘ Nt
M.J. GATE i INSTALL | N , 100(MIN) L4~ REFER TO NOTE 4
e - ; PUDDLE v~ 7/ A, E Y
BY g i FLANGE - CT
= A TYP - o )
— | I _%_ L
=

RESTRAINED HYMAX -
COUPLING, TYP

i

_ {MIN)
o| \\m

- N FLOW METER
- -\E\JSTALLATION o

2400

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

(MINY

Making a Difference

- ull r
1 4 [ soomn) 600 (MIN) | \
{ AN NST N.J.
L exisTING PIPE 'K;-EC},‘Q’R I ] g:rékr;tle:
CUT TO SUIT ol CONCRETE
BASE

FLOW METER CABLING
SECURE TO WALL AND PIPE
PER MANUFACTURER'S
RECOMMENDATIONS
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Flowmeter Transmitters

e Flowmeters installed into boulevard boxes
e Antenna pedestals to mount cellular antennas on

MOUN “ CAL E
-‘——’__‘_’_'_,__—'—'—‘_"-_._.”A A AL & TERTIGH
AL FLAY S ALIN as
M I I
AL
A
Dy
L BASE L
PAD US
L ANC
(=N} - FMAS A6
L P
IR AL
o AD QD) INBO
mT MER FMAN ATESEA ay Tl
s 27 AR K ’ ESTAL BAS AOC Tt CAE
e oot OAXIAL OON
o ROM FLOW
TRANS
‘ \1 \" — n,
| | 1
\ - \
A | >
R |
i )
A0 F o 5
SEAL E
: oA L i
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Guélph

AN S

Makinga Difference
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Dashboard
& Reporting

M Grafana

Applying Neptune to DMAS  webbased {

Existing SCADA Infrastructure

CASSANDRA

Distributed -
Open P N
Source
Database
(no licensing fees) \ —~

STORAGE DB

Hourly TRIDENT
Data Sync
Script o*q
BROKER HISTORIZER
Y " Y Pushes to Pushes to
,. ,,,, ) cmas ) e Historizer Time Series
0588 .SA86S sA8Re cerver Database

e

Guélph

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs



Neptune Hourly Data Sync Scripting

"2 Grafana - DMA Overview X | ™ Grafana - Report - Mo

x | @ 172.16.1.122:8080 X | »Q Node-RED Dashboard X

€ C Y A Notsecure | 172.16.1.120:1

B Tndent Historizer

Q ClearSCADA ETL + info d
« input Flow
inject
Runs Every Hour
caich Status Enat
— e http request o Jjson — change: 2 rules auto time entry i
e > / Information
e / query historical aata for specific tag and time range (returns max 40000 ﬁ'dsj/——"
mat B /
hitp \\ - delay 500ms r— parse dat¢
——
wabsockel —_ change: 4 rules
tcp
udp \
timestampz — get all the tags to pull data for change: 3 rules — Tﬂ—‘ set msq.payload
v output k
change: 2 rules
debug ;
link
matt
catch (1)
http response
websocket
tep
udp
Auto Backfill Data at Midnight for two weeks (Runs @ 12:30am so hourly Is done by 12:15am, no coiilsions)
gilineton change: 2 rules
Midnight backfil msq f —\‘—
function r
- v
template -

48
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DMA Dashboard Display (in our Distribution Ops Area)

DMA_DistOps-Dash2 -

OALLDT.0T 49 My D (o b, Wil

DMADY.02 - 48 Vickeria 51 fmarth o Grange

DMA010 - 399 Eramana R (s o Meyer

[DAAAL 257 - 318 Mot S o of Spaee v

AL, 19.54- 4 Tobey v {300t of Wesiominaer O

OMAA-10.03 35 Halrvard e fwest of Gordon 51

DAAT1.01 106 Caliiakds O Wt

L ey ——

OMAAL08.53 - 104 Cooper O (west of Harkon Expre)

oma 1202

75 Fahrty O om Devien. o of Flaer

wim

oML

oMaA 1482 -4

oM 13
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77 Speadate Ao W M cormt

'i,’\'h“"x‘.' T, R oo

400 Spmdvate vt W {01 Marksam, s of Spaasese)

il i Wik A s o sl

104 awscr 4 ot of Spesdvsin v W)

i

(e

115 County Chi . (o of Wi R £

DAA1ALE1 - 168 Starwoo or (e

A 1807 £24 Strwood Ot [scnth o

OMATY 52 -2 Kartight A E (o9 o Gondon 8.

DAAZ2.91 - 1215 Gordon 5 on Einburgh, west of Goron 5

owazze

108 Aickazn Are (st of Kartratt B W)

[T SR ——

DMAEA91 - 408 W A (s0nsh of Karight B W1

DAAZY.01 - 898 Eramona B F5W comar of Cramerns

DALLI001 - 3.4 Vil Grwts st [y —

Somdvols Towe - Lived & Prosmure

Woasds Discharge Flow & Pressume

0118 st v
|

[T -

Pk ks - P . Prusense

WGP SRS VO P

[T US——y S——

et by e Sl e Bobertzon Omcharge Flaw & Pressurs

Chytm Oicharge - lo

Kbt e Drtrdssn Operciom Dashooars
o, ol fests vy § eiten
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DMA Dashboard — showing last 7 days

DMA.10.02 - 102 Rickson Ave (north of Kortright Rd W)
50.0 100.0 psi

75.0 psi

e 0 AR A PPN R AR ARG Ry, 50.0 psi

-25.0 25.0 psi
-50.0 0 psi

== Flow == Pressure

DMA.10.03 - 35 Hatrvard Rd (west of Gordon St)
100.0 psi

75.0 psi

w %f—f\'\!rr‘r—‘\dﬂr
LW/’*‘*-r.vtf""'“"“"" r’"‘ |ly va—/”l‘*‘\“ 50.0 psi

25.0 psi
0 psi

== Pressure

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

DMA.14.01 - 400 Speedvale Ave W (on Marksam, south of Speedvale)
50.0 100.0 psi

250 O AT A e ‘\«’L-—-—.J\/‘_'W"\_/\l\/\‘*‘—ﬂ——-/r-‘ 75.0 mi
0 r...‘_:\\w“-,m T ' e OV Lo PV WA e A\ Mo 500 psi
250 25.0 psi
-50.0 0 psi
== Flow == Pressure

DMA.14.02 - 47 imperial Rd N (on Willow Rd, east of Imperial)
50.0 100.0 psi

—_,1 A e P S P P e P P P PP P e o P

75.0 psi

i o A M o A R s
1 \nj \'”'J \_\‘4 #"'J '7 \‘r \- 50.0 psi
|

-25.0 250 psi

-50.0 i 0 psi
8/30 9N 9/3

== Flow



DMA Dashboard — showing last 30 days (auto-scaled to show variations)

B8 DMA_Published / DMA Overview -

oMAO1GY ( M DMA Overview -

DMA.01.01 DMA.01.02 DMA.01.03
100 100.0 psi
O (ML O
‘ 30.0 psi
-10.0

-200 0 psi
6116 m

OMACH.02

Flow == Pressure

DMA.04.01 DMA.04.02 DMA.05.01
DMA 201

e n

= Pressum

DMAI5.02

DMA.16.01 OMA21.02

DMA.09.01 DMA.10.01
10.0 750psi
ODMA22.01 j ; y Sg . . I ds wops‘
@0 / L r { i
w2 ) o RN 25,
w6 n at . - 3, -10.0 Opsi

/ / / 6/16 mn
— = Presin

e == Flow == Pressure
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DMA Dashboard — detail view (7 days)

DistOps-Dash2

- ne
“rsen Ts1pu
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DMA Dashboard — detail view (30 days)
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DMA Dashboard — Another Detalil View

6/2600.00 6/26 0800
= CoG/Water/DMA_Project DMA.05.01.ATA_CY

6/26 00:00 6/2608:00
= CoG/Water/DMA_Project DMA 05.02 FITFLCV

6/2600:00 6/260800

= CoG/Water/DMA_Project DMA. 07.01.FTF_CV

6/26 1600

6/26 1600

6270000

6/27 0800

6/27 1600

/27 1600

6/28 0000

/280000

6/280000

6/28 0800

6/280800

6/280800

/28 16:00

6/28 16:00

6/2816:00

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

lashboard

6/2900:00

X | @ Trident Historizer

6/2916:00 6/3000:00 67300800 6/30 1600

k|

67291600 6/3000:00 8301600

6/291600 6/3000:00 6/3016:00 7/ 00:00

. TR T RRr
I ‘tn[i' “”*J‘ f L]

60 psi
720800 721600

= ColG/Water/DMA_Project DMA.05.01 AITPLCV.

2019-07-02 12:56:04.000
— ColG/Water/DMA_Project DMA 05.02 FITF_CV T0psi
— ColG/Water/DMA_Project DMA 05 02 FITPL_CV:

WM 68psi

66 psi

64psi

71 1600 " 7720800 721600

= ColG/Water/DMA_Project DMA.05.02 FITPLCV

7120800 7121600

== ColG/Water/DMA_Project DMA.07.01.ATPL_(




DMA Dashboard — DMA Flowmeter Health & Performance

DMA 01.01%
Battery Voltage

—_

9.80V

Signal Strength

DMA - Detail Selectable -

ﬂ,r,j"“]tﬁv“lvmI“T;w_,|’~‘J|,,;,ft‘m.{

&

A

A A A AN A M e H

a

Battery Voltage =

&g

GSM Signal Strength

16 ani

Flow Rate & Pressure Datapoints

I}

Flow Totalizer

=
=

O || |

V-

A A MK v
(SN




DMA Dashboard — Tracking Battery Life & Cell Signal Strength

DMA_DistOps-Dash2_BatierySignal -

OMALGY 1 - 49 Meyer . OMADLEZ - 16 ket 8 DMAD9.02 - £7 s d (weatof Cnburgh 4 5 OMAT301 - 727 Speadvale v W 0N cormer I Spascvale & (i)

SR ST S ——— = Cotman s S ——— oA Pt A A 8T
ALK oot A 1 1 1T e Dt

s e 1 - oo S
OMAAL01.02- 48 Vicerss 51 W rerth of Grange [T —— MR 10.01 -3 Voumgrmn O (ees o Esirkangh B ) OMA12.07 - 399 Spemtvale Ave W (om Roys| R, v of Spemsivate)

= oA P

OMADLE- 30 A T—— DAMALBS.6 - 147 Fhsmiog O {northof akvon Piowy s 00 of Korrght [T R re————_——

= P DA o AN 51 3T e e 81 5

[ ———

SR ——

YRS NP SRSy S—— e A P S 14
JEr———py o A P OMA .01 e i G50 ot OMA et A 14511 e om0
DAALDL01- 210 Mskeal 3 (narh of Spwsdesia Ave £) 2 W Gl O (s of S B4 W) OMA10.00 35 Hatrvsrd o west o Govdon 51 i R W o Wil i st of kel

ot/ P A B3 1 T s Bncmpns B 3 — Cotimma oo Ehda 17 ot O Pt O

A 031902 485 Sposcivll Ave € west f Wekara .4 OALL57.07 - £38 Collge v W (west of Hallon Ezpmy DALA11.81 186 Calefeks O W (st Gl B W)

DMAIL 10321 Isrmass De (s0uth of Woosemn B ) OMADR.01 Dy Pt (st A BAAA11.02 -2 e On W (st of Gordn 1) owA 1502 -4

e LT repe— P ——— PP — PPN S pp P —
A P S PR ——— e et —— = Co Mt L Pt M 14528 s Ot
OMA. 1904 -  Tobey Are (south of Westrainster 01} OMA.08.62 104 Conpe Dx west of Haskon Exgey] DMA 12,01 40 il o M fon Wil o, et of el 3 wiaan

104 Cameson R (arth of Spmmrale Are W

PSP P —— Y N——— s 1481 1 O om0
DMA.B01 - 447 Aundos ot of Gt D) 274 e e o OAMA.2.03 - 75 Fiherty B fom B DAAL14.02 - 101 Campbel A (an Svercreeh Poky M, ot of Campss
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017,81 115 CourtryCha D (rrthof oo £ DM 2101 - 258 Sumemarfiukd O (weat o Vicsri B 5 DMA 20,1 24 Vilage e (suth

T T — .11 71 o S .5 SR S S ———

s O (nant of Kaating 50 OMA24 91 408 rowood A s0uth of Kokight R W)

ot A P A .1

e a1 14 ol Mo 4.1 T e s
[—— = ol AP DA .1 e

ML 10,07 424 Starwose O {5t o ourze0

DALA21.01 385 MacASate S westof Vickoria B4 )

4 Yo G i

P A s 11 = ok AL, P A4 5 5215 e B e AL L 60
OMAZ1 B2 -2 rright P feast of Gerdn 1) DALAZE0Y - 241 Vicsari A M (un Beart L. aast of Victars StH) Aot e DM Flommarer O

Prstey Discharys Pl L3

Tha DA Fissmatars e 1 g s reen

219 Gandon 58 (om e, west o Garson 30 OMA 78,07 1 Dok v (ot of Sgeacve
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DMA Dashboard — Tracking Battery Life & Cell Signals

DMA.01.01 - 49 Meyer Dr. (at bend, near William St.)

° eee o o esee
10/29 10/31 11/2

== CoG/Water/DMA_Project. DMA.01.01.FIT.Other Datapoints.BV_RE
== CoG/Water/DMA_Project. DMA.01.01.FIT.Other Datapoints.GSM

DMA.01.02 - 48 Victoria St N (north of Grange St.)

10/29 10/31 11/2

== CoG/Water/DMA_Project. DMA.01.02FIT.Other Datapoints.BV_RE
== CoG/Water/DMA_Project. DMA.01.02 FIT.Other Datapoints.GSM

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs

DMA.04.02 - 16 Hadati Rd (east of Victoria Rd. N)

10/31 172

== CoG/Water/DMA_Project. DMA.04.02.FIT.Other Datapoints.BV_RE
== CoG/Water/DMA_Project. DMA_04.02 FIT.Other Datapoints.GSM

DMA.05.01 - 455 Wastson Pky N (on Eastview, east of Watson Pkwy N)
50.0

250

-50.0
10/29 10/31 11/2

== CoG/Water/DMA_Project.DMA.05.01.FIT.Other Datapoints.BV_RE
== CoG/Water/DMA_Project. DMA.05.01.FIT.Other Datapoints.GSM

Guélph

AN SS——

Makinga Difference




Live displays of Water Towers & Key Station

& Verney Tower Level - % Level
100
. MMM M mas aMay
L 75
»
]
25
10729 10731 172
= CoG/Water/iFix/WDSCADA VETETKILIQPC F_CV
Speedvale Tower Level - % Level ~
75
50
25
10731
2019-11-03 01:42:00
~ CoG/Water/iFix/WDSCADA SPTETKILIQPCF_CV: 98
100
75 MM AN AN Mt
50
25
10/29 10/31 172
== CoG/Water/iFix/WDSCADA CLTETK1LIQPC.F_CV
Woods Discharge Flow - L/s
10/29 10731 n2
= CoG/Water/iFix/WDSCADA WDBDLO1FIQU1.F_CV
0]
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Park Wells Discharge Flow - L/s

10/29 10/3 n2z

== CoG/Water/iFix/WDSCADA PABDLOTFIQ01.F_CV

Paisley Discharge Flow - L/s

10/29 10/ 172

== CoG/Water/iFix/WDSCADA PRBDLO0FIQO01.F_CV

Robertson Discharge Flow - L/s

10/29 10/31 12
== CoG/Water/iFix/WDSCADA.ROBDLO1FIQ01.F_CV

Clythe Discharge Flow - L/s

10/29 10/31 /2
== CoG/Water/iFix/WDSCADA.CCEDLO1FIQ01.F_CV

—

Flows



DMA Dashboard — Setting up Email Alerts

60

13:51:00 13:51:30 13:52:00 13:52:30 13:53:00 13:53:30 13:54:00 13:54:30

- A-series

Graph General Metrics Axes Legend Display Alert Time range

Alert Config Alert Config

Name High Flow Evaluate ever
Notifications g ry 1hr

tate histor .
y Conditions

Delete WHEN  avg0 query (A 5m,now) ISABOVE 45

if r\oda'\ points or all values are null NoData ~

6/27 1600 628 0000 87281600 6730 1600
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DMA Dashboard

DMA_DistOps-Dash2 -
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Power Overview Dashboard

i Refresh every 15m

Supply_Dash2 -

Electricity Cost for Production - § Total Electricity Cos - § -
ity

Clair Booster
Paisley Boostegy,

Dean Well Clythe Booster

Downey Well 0% Robertson Bosster
— Downey Well 1%

Burkes Well - Total Water_ Hedmar Wedl - Total Water_ Calfice Well - Total Water_ Askel 7 - Total Water Pro_ Arkell 14 Raw - $/md - Woods System Lis Burkes §/m3 produced Helmar $/m3 produced Calico - §/m3 produced Paizley Booster $/md pu_

NOT IN SERVICE

43472 m? 5622 m? 0m? 882 m? 4% Arkell 6
| po28im3 |Po3gims | '.4-:-: {ww.oe $im3 | P15 sima | p028m3

Dean Well - Total Water P Park Wells - Total Water Membro Wel - Total Wat_. Arkell § - Total Water Pro. Arkell 8 Raw - §/m2 Arkell 15 Raw - $/m3 Dean §/m3 produced Park Wells §/m produced Membro - §/m3 produced Robertson Booster $/m3 _

NOT IN SERVICE

7811 m? 12223 m? 4.6m? 157 m? m m
w07 $im3 P12 $m3 w06 $im3 .08 $/m3 \p01$m3

Downey Well - Totsl Wate_ Queensdsle Well - Totsl _ Askel 1 - Totsl Water Pro_ kel 18- Total Wster Pr_ Arkell 7 Raw - $/m3 Carter 142 Raw - $im3 Zone 2 Sources Lz Downey $/ma produced Quensdale §/m3 produced Woods + Arkell - §/m3 pr._. Clythe Booster §/m3 pum_.

Paisley Boj

21981 m? 4525 m? 8369 m? 11175 m? 6 on Booster m
| |04 $im3 . : \h 04 $im3 (W13 5im3 $0.02 {007 $im3

37%
Emma Well - Total Water _ Wiater St¥el - Total Wat_ Arkell & Well - Total Wate Akcell 15 - Toral Water Pr_ /i Glen Collector Raw - $/m3 Emma Well /m3 produced Water 51 §/m3 produced FY1 - Billed Water Rate - §._ Clair Booster $/m3 pump.
B

ooster

28%
17831 m? 13110 m? 54178 m? 22147 m? s 1.72 m
) . _J.U?!-‘m!

0 $/m3 P04 $im3 0.08 $im2

Glen Collectar Raw Flow Paisly Well Raw Flow - Uiz Carter 1 Well Raw Flow - Carter 2 Well Raw Flow - . Woods Production - Lz Water Tower Storage - & Level

108382 m? 7391 m? 8154 m? 7097 m?
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* Not a High Performance SCADA System

Contact: Graham Nasby - Graham.Nasby@guelph.ca

Special thanks to Jason Little and Triple Point Solutions for helping us develop our
Power and DMA Dashboards with their Neptune Cluster system.

~Sadeph 62

Operational Dashboards - Watermain Flows/Pressures, Towers, Pumping Costs



