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Guelph Water Services
New SCADA Design & Programming Standards

Released July 2018 and now under continuous development

Auto Control Staws. [FEEEIEN
‘Station OK to Aute Run I3
Auto Run Mode NVERIEITY
= Made 1 Treatment by contact only

o 3 Treatracs oy comtact w17

ENABLE!

Arkell #6

EQUIPMENT MAY
STAR

| AUTOMATICALLY

WEAR EAR
PROTECTION

Last 2 Hours

AHD Tagrisne = WS S0t Time in. Desosnaing

Speaker: Graham Nasby, Water SCADA & Security Specialist
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Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada



So, what do real engineers do?

L= L s | i t | S

FIRE ROUTE

ABSOLUTELY
NO ENTRY

Autharized
personne] ONLY
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Ok...ok..

SCADA is ok too

N U

EQUIPMENT MAY
START

AUTOMATICALLY

WEAR EAR
PROTECTION
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Goals

« Existing SCADA programming standard had not been updated in 15+ years
 An update was sorely needed

« SCADA technology has improved since 2002

« ASM & EPRI Studies on SCADA Screen Effectiveness published 2008/2009
- EEMUA 201 standard on operator displays published in 2002, revised 2010
* High Performance HMI Handbook published in 2008

* |ISA101 High Performance HMI standard published in 2015

« Bring in Best Practices from ISA112 SCADA System standards committee

Make SCADA Easier to use

Reduce Screen Clutter

Give operators information to troubleshoot problems (why did it shut down?)
Hide unnecessary information, with “Show Details” buttons to show more
Standard control interfaces for pumps, valves, instruments, and UVs

Make colours, symbols and terminology more consistent

2l (015 o) [ —

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Timeline

Jan-Dec 2016 — Assessment of Current SCADA System
Jan 2017 — Start of SCADA co-op student program

Jan 2017 — July 2018 (18 months)

Set up SCADA development/test environment (3 servers, 2 desktops, 3 laptops)
Prototype, develop and test new SCADA programming standards

Co-op students provided manpower, under direction of SCADA & Security Specialist

July 3, 2018 — First revision of the New SCADA Programming Standards Released

June 2018 — SCADA standards used for new code at Water Street Well & Emma Well
July 2018 — work starts on new code Helmar, Dean, Queensdale, Calico, Downey, etc.
August 2018 — work begins on new code by a system integrator for Burkes Upgrades

September 2018 — new code Water Street Well commissioned

October 2018 — new code at Emma Well being commissioned

Early 2019 — new code to be commissioned at Burkes Well

Mid-2019— new code for Helmar, Dean, Queensdale, Calico, etc. to be rolled out

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada




“Missing information” for operators

o I d SC ree ns Bright F:olours on unimpo_rtant items

Inconsistent placement/display of values

2= [ [0 Helmar. Well ICIES  tosoec

Well Pump Booster Pump
kPa
Mode [sLYJI.N Mode [N
= I
Status Status m s
o L, mon
- —1 -
[ [[Flow Meter]
Xz s )
Le;e' 0.5% Speed Adjust:
— 3.48 ? 0.5%
2861 ? 0.5%
Level Data
Sensor 1.74
Pump Controls
— 0.87
—— 0.00
Building Temperature: m °C
Helmar Reservoir [X.2.20
Power Fail DATADA
:\rell Booster Speedvale
um
P SULRE Tower
Overload State TN Overload State  BYNFY) Level
PLC Match State EINFYsEY PLC Match State [LNELYvLY #FEHE
Full Screen
Close Full Screen
Ack Date In Time In Time Last Mode Tagname Status Value Description
Total Alarms: 0 Filter: Area In "HEB" Sort: Time In, Descending

Guelph Water’s New SCADA Design & Programming Standards G U Iph 6
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada




- Confusing piping arrangements .

o I d SC ree n S Piping shown does not match reality. Key info missing.

”. Low importance items are prominent
| 7 | 25 | B Clair Booster Stn.

NODE 11:21:51 AM
is logged in 1/31/2007

- CAUTION:
Hypochlorite Pump and Valve Interlock exists. Motion can occur HE B Ay Pressure
TElE in one device in response to the status of the Lz EhEivEls Relief Line
other interlock device in both REM MAN & REM AUTO —
UMP 1 EXTus /el [Fiow Weter a4 ||
1
Level @| | [l [Flow Wieter] |
SYSTEM STATUS
EEZm e e L
HCT1-00 HCT2-00 320 HP VFD
SYSTEM ALARMS
I | Lis Z

Surge Relief To
‘ HYPO DOSING ‘

1 .
Flow Mete I Discharge Pad
:I :I DATA
30 HP VFD
o o PUMP DUTY
Pump 1 Pump 2 PUMP 3

== ] Clair Tower
] ° Recirculation Line Flow LT [HEEET
X R | e EE% EXTus

Zone 3
PUMP 4 | Inl ne cen 1
EEAEE 600-347V
_. Fl=is kPa 4 S00KVA, 0.8PF
kPa | (P < gl 1o A D& e

o 7 F—"
= i @™

X g/l i GENERAL FAULT

150 HP VALVE CHAMBER NOTIN REMOTE ALARM
LOW FUEL ALARM
[ DHD:#H (] Zone 3
%‘ Full Screen
Zone 1 Close Full Screen
Atk Date In Time In Time Last Node Tagname Status Value Description
Total Alarms: 0 Filter. Area In "CBS” Sort: Time In, Descending

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada




Fire Engine Red!

o I d SC reens Hard to see pumps that are off.

Eve thin on this screen seems to be “shouting” for attention

Q
ARKELL VVELL D PUNMP CONTROLS
WELL FIELD STATUS  ,,\;p  WELL DISCH. DISCH. DISCH. WEATHER STATION WELLFIELD ALARMS
AL L ‘Sc-l';‘z:;"s :-rE;"EL rl_';gw ;rrf"gAY rkﬁg,s Outside Temp. 11.58 °C MAX DAILY LIMIT 28800 PRNELEY
6 3 19.8 8595 5784 n/a Barometric Pres. 02.77 kPa _IFg{r‘\;e;rlnlngVOI_ Permitted m3
Relative Humidi Yo :
7 1 20.00084. 1000 o720 : v 100.00 Resulting MAX FLOW L/sec
Wind Si 0.00 kph HI FLOW ALARM
8 4 -21.2 0.00 1989 n/a Rainfall Rate 0.00 mm/h ) .
) : (Will only trigger after
14 5 -13.00 0.00 795 0.0 Rainfall Today 18.50 mm 12-00 noon daily)
Rainfall Yest
15 2 -8.27 84.64 5820 116.4 ainfall Yesterday 13,25 /mm Flow Setpoint m%OWIax
Use Duty 1 on Divert Arkell 1 Fl 0.00 TOTALS -
Sivereton Chambor st Glentotoods 1206 (e7sguie15254.61 20116 Recharge: 86.9l/s 6000 m3 today Value L/sec
AUTOMATED CONTROL BASED ON WOODS P.S. RESERVOIR LEVEL Reservoir 1 Level 3.88M Alarm Delay seconds
STARTSETPOINT STOP SETPOINT DUTY ASSIGNMENTS (WELL #)
CURRENT NEW  CURRENT NEW CURRENT NEW (';'A'I:'I" FI'-ct“_N A'-AﬂRM
il only trigger after
STATUS :
ouv+ KD EEY EXN X3 oo~ RO " ONLINE | Fiow setpont - [N %o
Value L/sec
Duty #3 m m DubGES m START Alarm Delay -I seconds
oo D D EED D o0+ BN =
3.80 PUMP SHUTDOWN ON HI HI FLOW
STOP ° 7
i m m m m 14 12:00 noon daily) e
Senas 000 0851 m m Update values result: “ m Update values result: “ 0 elapsed sec
%“"f?;i&%“’”ﬁm — IF HI HI FLOW ALARM OCCURS:
— — SHUTDOWN DUTY PUMP DELAY (sec)
CARTER WELLS DUTY PUMP ROTATION  (Rotate on fail is always enabled.)
START SETPOINT STOP SETPOINT B Automatic Rotation every  [EETHRS Duty5 m Duty3 mDutw m
. BETEH B Rotete on Al Stopped ouy [T ouv2 I
Duty #2 m No Rotation Note: The duty shutdown orderis 5,4,3,2,1

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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So, what is new with SCADA?

Guelph Water’s New SCADA Design & Programming Standards
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Guelph Water Services

Arkell Diversion Chamber Clair Booster

Robertson Booster

What Guelph Water is doing

ADMIN1

GUEST is logged in

Alarm System Test Historian Trends

Arkell Well B Clythe Booster

Scout Camp Station

Security Systems & Bldg Temp

Arkell Well 7 & Well 1 Dean Well

Speedvale Tower

Arkell Well 8 Dodds Avenue Yalve Chamber

Arkell Well 14 Downey Well

Yerney Tower

Arkell Well 15 Emma Well

Water Street Well

Arkell - Woods System Helmar Well

Woods Chlorination

Burkes Well Membro Well

University Well & Reservoir |
Woods Power |

Calico Well Paisley Station

Woods Reservoirs| Woods Hatchesl

Carter Wells Park ¥ells

Woods Booster |

Smallfield | Edinburgh Gazer

Pump Runtimes

| Teledac Menu

Runtime 1 {oid}

Runtims 2 g} Runtims 3 {oid} Waste ¥z Production

Storage Update Hpdro-UPS -Generators Power Monitors

Arkell Control

WYerney / Clair, Control Well Limit Warnings/Shutdowns |

Yesterday Pumpage UVY/Gen Runtimes Presszure Map |

System Overview

Zone 1 Dverview

PLC Controllers 1 | PLC Controllers 2

Zone 3 Overview

Zone 2 Dverview MAP | Dashboard

Aqueduct Test

| Aqueduct Model Weather/Temp | Woods Fuel Depot

Clair Tower Queensdale Yell

Woods UV |

Rain Fall
Temperature

m mm/min
°c

Well Levels | Chlorine Residuals

FLC Fault Check | Open SCADA Spnc

Unacknowledged Alarms

[

Ack Date In Time In Time Last Mode Tagname Status Yalue Description
v 02/10/2018 10:55:14.273 10:55:14.273 WDSCADA DOBGO0100EPF CFN ALARM Downey Well Pump Power Monitor
v 29/09/2018 12:54:05.987 12:54:05.987 WDSCADA MEBGO0100EPF CFN ALARM  Membro Well Pump Disconnect Off
v 29/09/2018 12:54:05.921 12:54:05.921 WDSCADA MEBGO00100EOL CFN ALARM  Membro Well Pump Overload Alarm
v 29/09/2018 12:54:05.921 12:54:05.921 WDSCADA MEBGO0100EGA CFN ALARM Membro Well Pump General Alarm
v 29/09/2018 12:54:01.935 12:54:01.935 WDSCADA MEBGB0100ERPF CFN ALARM Membro Booster Pump Disconnect Off
|Tota|.:\ﬁ|rms_;:_ii3_ B D ||5i'I{5r_C_JtT'_ ; T T T |Sorl: Time In, Descending - - T Run

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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High Density Information — careful use of colour
Water St. Well - WWS B - oo IR

Auto Control Status [gz{e]s]I[e[ e} Building & Security
Station OK to Auto Run [3{=F:\»)4 Security Armed [NzI1]s]
Instrusion Alarm []3
Auto Run Mode NJIEJg:{V) Trouble Status o]:4

Mode 1: Treatment by contact only
Control Mode m Mode 2: Treatment by contact and UV Buﬁ:i?]; s.zf_:; gIZ'ESED DegC

Station Auto Enable [SJ[.\z]N3» Station Power

4 Building Amps EEERA E:X kKW
Station Permissives

Well Pump A, Cooldown 80psi
Column lubs ?Eﬁ e Starting 2kPa Flows & Runtimes ‘
solencid apens RN 1 ﬁpa Start-up 2 mg/L C mg/L
on startup List of Alarms ‘
&] FLUSH ‘
Z UV Cooling Valve 7 N g VALVE
ogged As
H P CAMLOTK ” SAMPLE
SuLocK Clsd Setpoint i A1) mlicm2 ypo fump LINE
Safety Factor mJlicm2 on Change v
cv )] mdicm2
(0-3.78 Lihr)
To Wast:
otaste Cmd ;% UNDERGROUND - CT Calculator ‘
Hypo Tank oV % EE BT To Zone 1
A T Verney Tower Level Ef€£ m e e
2% i Speed Adjust m Clair Tower Level [EEE m ine alculator : orine Residua
CT Minimum 00 High Interlock ' mgiL
CT Achieved D POE Target 1l mgil
SMLof 750 [ Valid & CT Met Low Interlock U mgiL

-24. 10 [ 09010
1250 m Static M

-27.40 m Drawdown
-36.62 m MPL.
-38.82 m Intake
-52.40 m Bottom
(as of Aug 30, 2017)

Q Last 2 Hours

Atk Date In Time In Time Last Node Tagname Status Value Description
Station On Hrs
Total Alarms: 0 Filter: Area In “W\WS~ AND Tagname = "WW5*" Sort: Time In, Descending Run station Off N Hrs

Guelph Water’s New SCADA Design & Programming Standards ,_@elph 1 1

Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Building & Security Information in top left

Building & Security

Security Armed EY{ISn]
Instrusion Alarm (e}
Trouble Status (e, 4
Door Status (HEeli3s)
Building Temp prX!
Station Power 2]}
Building Amps SEFEA LR KW

Station Permissives

Guelph Water’s New SCADA Design & Programming Standards G Ue| ph
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Summary Trends and Key Compliance info at bottom right

Online CT Calculator Chlorine Residual

CT Minimum 4.00 High Interlock el mgiL
CT Achieved IPLEY POE Target K0 mgilL
Valid TEECT Met 42 Low Interlock IR ma/L

Last 2 Hours

Pen
B wel Level
[l Cizchargs Flow
B Fost Chiorine Residual
[0 Pra Chizrine Residusl
B Vemey Towsr Level
Bl Clair Towsr Level

Station On Hrs
Station OFf ‘E Hrs

Guelph Water’s New SCADA Design & Programming Standards G Uel ph
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Station Control Mode on Top Left

Auto Control Status [gzie/nliIs] (e
Station OK to Auto Run [J{=:1»)}
Auto Run Mode NIVEJN:{Y
Mode 1: Treatment by contact only
Control Mode m Mode 2: Treatment by contact and UV
Station Auto Enable [3{F:\z{H3»
EN OIS

Guelph Water’s New SCADA Design & Programming Standards G Uel ph
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada




Better Well pump Information

Well Pump

E Mot Yet

_75psi Installed

-12.30 m Static
-27.40 m Drawdown
-36.62 m MPL
-33.62 m Intake
-39.40 m Bottom
(as of Aug 30, 2047)

Guelph Water’s New SCADA Design & Programming Standards G Uel ph
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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No more mysteries why station won’t start

(. WWS_Permissives.grf
Water St. Well Station Auto Permissives X || i
Station Auto Control Permissives
Facility Power QK for G0sec o
FPre Contact Chlorine Analyzer Mo Bad Signal 2o
Well Pump Flow No Bad Signal 03
U Cooling Valve in Auto EL O, |
LV System in Auto 050
Discharge Pressure Mo Bad Signal 05
LV Dose Feedback Mo Bad Signal 07
FPost Contact Chlorine Analyzer Mo Bad Signal EI-EO
Hypo Pump in Auto 092 ol
Hypo Pump Speed Feedback Mo Bad Signal 10
Well Level Mo Bad Signal 110
Well Pump Mot Interlocked 120
Hypo Pump Mot Interlocked 132
LV System Mot Interlocked 140
UV Cooling Yalve Mot Interlocked 150 ol
Well Fump In Auto and Starter Has Fower 160
Global Chlorine Interlocks (Reset Required)
Grouped Setpoint
Post Contact Chlorine Low Interlock Mo magiL
Post Contact Chlorine High Interlock 020 ma/L
FPaost Contact Chlorine Analyzer Bad Signal Interlock 030
Fost Contact Chlorine Analyzer Fault Interlock 040 ol
Pre Contact Chlorine Low Interlock 050 malL
Pre Contact Chlorine High Interlock 1:7s] maiL
Pre Contact Chlorine Analyzer Bad Signal Interlock 070
1 FPre Contact Chlorine Analyzer Fault Interlock u-ao
——— Pre Contact Chlorine Hardwired Interlock 080
Guelph Water’s New SCADA Des 1 6

Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada —




NSy

Status Information on Well Start-up Sequence

WWS_Setpoints.grf

: \ Station Mode Select

Just Run

Start Up Sequence

Time Delay
Idle 00@

Cl Check+ Flugsh 02@ sec

Producing 042
Wait/No Permissive 05@

Allowable Startup Time minutes

Time Elapsed Pre Contact Min Post Contact Min

Flushing ﬂ"l.minutes KX minutes
B s ma/L ma/L

UV Warming Up 03% Only Applies to Mode 2

Time Delay Time Elapsed

If allowable startup time expires while in States 1,2, 3, or 4, it will auto shutdown
by going to state 0. To restart it, click Station Auto Enable "EN" button.

Control Mode

m Mode 1 | Modezl

Mode 1: Treatment by contact only
Mode 2: Treatment by contact and UV

Hote: Well Pump Starter opens water
lube zolenoid for 80sec before start.

m minutes

Current Time From PLC

m

Current DE FromPLC

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada

Gualph




Better Pop-Up Windows — pump starters

Water St. Well - WWS  mammm- v~ Il

Auto Control Status [gi{e]n]i{ed]}1]e]

(g WW5_Popup_Pump.arf
WWS Well Pump

Control Source

5 M
ACK " ]
A Auto

AULNE AUTO CMD

SCADA Manual CMDs il

R MAN CMD

ﬂ -

Runtimes

This Run Cycle
otor (Resettable)

Volume Today

Building & Security
Security Armed [0
Instrusion Alarm []3
Trouble Status (o134
Door Status (WKeXiSa]

Station Permissives

Volume Yesterday| 81psi ‘
kPa Flows & Runtimes ‘
— = 2 mgiL Z mg/L
o List of Alarms ‘
&] 4. 5T NE
FLUSH Hypo Setpoints ‘
UV Cooling Valve (A L] VALVE ik =
I CAMLOCK = - e Station Setpoints ‘
SaLocK Clsd Setpoint [ 1 )| mlicm2 Hypo Pump v LINE p
Safety Factor mJlicm2 on B
o T muicm2 Q Interlock Setpoints ‘
{0-3.78 Lihr)
To Wast:
otaste cmd A6 UNDERGROUND - CT Calculator ‘
Hypo Tank oV g, CONTACT TAHK To Zone 1
Verney Tower Level [EfEE m
Speed Adjust ey mOnline CT Calculator Chiorine Residual
ek 0.5% T Minimum [EXL  Hiohinteriock EX mail
ADo% CT Achieved XA POE Target [ER mgiL
S35L of 750L | Y0.5% Valid 38 CT Met = Low Interlock \ mgiL
| 0.90203]
42.50 m Static M
-27.40 m Drawdown
-36.62 m MPL
-38.62 m Intake
-39.40 m Bottom
(as of Aug 30, 2017) _——
PLC Reset
Last 2 Hours
Ack Date In Time In Time Last MNode Tagname Status Value Description

Total Alarms: 0 Filter: Area In "WW3" AND Tagname = "WW5*"

Sort: Time In, Descending

] 3

B Fost Chiorine Resid
[ Pre Chicrine
B Verney Towsr Le
B Clair Tower Level

Station On Hrs
station Off I Hrs

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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> @ F

WWS Well Pump

ﬂ -

Runtimes
This Run Cycle 27 70
Control Source SCADA Manual CMDs Motor (Resettable) [Reklsfs hr
= Pump (Resettable} JPRCE hr
BEtte r PO p- U p ACK on 1 Cumulative hr
A Auto
° Valume Today m3
WI n d OWS - p u m ps GO AUTO CMD O MAN CMD Volume Yesterday IRCI M3
Show/Hide j
[E 5 Popup Pump.grf
WWS Well Pump Runtimes X |
This Run Cycle iy, hr
Control Source SCADA Manual CMDs Motor (Resettable) 3.0 Al
M Pump (Resettable 239.59040
— i 73 hr
ACK On Cumulative 23951
A Auto
Volume Tnday ma3
UV AUTO CMD SR MAN CMD Volurme Yesterday 961k
Showi/Hide
Permissives Interlocks (Reset Required) Man.Aute  Alarms
Facility Power OK 01088 Well Level Below MPL 010 I8 Bl (s)Well Pump Fail to Start Alarm o1
Well Pump Starter Power OK 02 0fJ8 Wel Pump Flow Rate Above Permit 020 ST BT8l (S) Wel Pump Fail to Stop Alarm ESIOK, |
Well Pump Daity Flow &bove Permit 030 14 BL@l (5] Wel Pump Uncommanded Start Alarm iEeEloN, |
Well Pump Starter Fault 04c BT BT (S) Wel Pump Uncommanded Stop Alarm eloK |
Well Pump Low Flow (= SLis, 30s) 050 OK, | Well Pump Starter No Power WZel0K |
Global Chioring Interlock WGs0K MoK | Well Pump Left In Local For 30 min oK |
Hypo Pump Interlocked o7o oK, | Well Pump Starter Fault Alarm IRsjOK |
Hypo Pump Did Mot Start In 5 Sec 080 0K | Well Level Mear MPL Alarm 0K |
Well Lewel Bad Signal 080 m Well Pump Daiby Flow Mear Permit Alarm DE-OE_
UV Lost Warmed Up Status (Mode 20100 ¥[8l B8 Well Pump Flow Near Permit Alarm SOk |
UV Interlocked (Mode 2) 1126 T4 Well Pump Shutdown on Interlock alarm 1103
Well Pump E-Stop Pressed (EEA0K BoK | Well Pump E-Stop Pressed Alarm 10K |
Hardwired Low Chloring Interlock 13053 m

< Enabled
@ Disabled

(S} = Special Caze: Virtual alarms mazked on power outage.
“irtual alarmz alzo act az interlocks & require reset.

19



G
Better Pop-Up

Windows -
Motorized Valves

LM

Coentrel Source
M '

CLSD

No Positon Feedback

Control Source

M

A

L4

C Bamim Cineri

UV Cooling Valve

SCADA Manual CMDs

Auto

I -.UT0 ACTIVE CMD

UV Cooling Valve

SCADA Manual CMDs

e

I 1220 ACTIVE CMD

x|

Show/Hide

=l

CLSD
No Positon Feedback

Permissive

&

Auto

I -uTC ACTIVE CHMD

Interlocks

I 2N ACTIVE CHMD

Valve Power OK III1C' MNone

o Enabled
& Disabled

(5) = Special Case: Virtual alarms masked on power outage.
Wirtusl zlarms also act 3= interlocks & reguire resset.

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada

Showi/Hide |

Alarms
{S)Valve Failed to Open Alarm o1=A
() Valve Fail to Close Alarm IZIEO
(5)Valve Uncommanded Open Alarm nz=4
(5} Valve Uncommanded Close Alarm 0K, |

Guelph
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Better Pop-Up Windows — chemical dosing pumps

Auto Control Status
Station OK to Auto Run
Auto Run Mode

PRODUCING
READY
USTRU

Water St. Well - WW

AWS_Popup_Pump_Hy

WWS Hypo Pump

SCADA Manual CMDs

Control Source

f
Runtimes X
This Cycle

ADMIN is logged in

Building & Security

Security Armed [0
Instrusion Alarm [8]i8

Tube (Resettable)
Mode 1: Treatment by T M Pump (Resetiable) B Trouble Status (sl 4
Control Mode [[sJ3[=K] ‘ e T ruane hr Door Status (MReEI=]
Mode 2: Treatment by o Building Temp 224 Degc
a A .
Station Auto Enable [S{TY=]N=0s L int (SR X Station Power (8]
En oS Cmd FE % EU AUTO CVD EUREMAN CMD Tl il Building Amps SERAA EEXL kKW
cv W % =X AUTO CMD % [L]Man CMD % Tube HiHi Setpoint [ Z00 0] nr
Show/Hid Station Permissives ‘
Well Pump M
E Not Yet Permissives Interlocks (Reset Required)  Man.Auto Alarms i
FD"‘!:'" [T 75psi Installed Facility Power OK 0108l Hypo Pump Faul 010Gl BTl  (S)Hypo Pump Fail to Start Alarm (IEIOK | Flows & Runtimes
solencid opens.
for Wpem A kPa Hypo Pump Power OK 1z Hypo Pump Tube Leak Fault [eistoKk BoK | (5) Hypo Pump Fail to Stop Alarm ozo il L List of Al
THETIED (5) Hypo Pump Uncommanded Start Alarm 030@_ ISt O arms
; (S) Hypo Pump Uncommanded Stop Alarm 040 SIS . ‘
USH
UV Cooling Hypo Pump No Power Alarm oso i hLve Hypo Setpoints
Z Hypo Pump Left in Local (S min} Alarm CEIOK | ) )
A
CAMLOCK - Hypo Pump Fault Alarm breiok | Station Setpolnts
(S) Hypo Pump Speed Deviation Alarm WEloK | Interiock Setpoint
Hypo Pump Tube Runtime HIHI Alarm UQOE_ nterioc E pOII'I S
Hypo Pump Tube Runtime HI Alarm (lok | CT Calculat
Hypo Pump Leftin Wan. 10 min Alarm 110 SIS Zone 1 alculator
Hypo Pump Tube Leak Fault Alarm 120 o R m
Hypo Pump Shutdown on Interlock Alarm 130 SIS o EKE m OMine CT Calculator Chlorine Residual
Hypo Pump Speed Bad Signal Alarm 140 CT Minimum 00 High Interlock T malL
CT Achieved POE Target 1l mgilL
valid 38 CT Met Low Interlock I mall
9 I‘T‘I © Enabled (S} = Special Case: Virtual alarms masked on power outage.
gig: gt:":dw" @ Disabled Virtual alarms aleo act as interlocks & require reset. M
-36.62 m MPL
-38.62 m Intake
-55.40 m Bottom
{as of Aug 30, 2047) e
PLC Reset
Last 2 Hours
Ack Date In Time In Time Last Mode Tagname Status Value Description Pen
W wel Level

Total Alarms: 0

Filter: Area In "WWS™ AND Tagname = "WW5*"

Sort: Time In, Descending

B Discharge Flow
[l Fost Chiorine Residual
O Pre Chiorine Res
W Verney Towsr Level
B Clair Towsr Level

Station On Hrs
station Off Il Hrs

Guelph Water’s New SCADA Design & Programming Standards

Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Better Pop-Up Windows — Packaged UV Systems

Water St. Well - WWS  mammm- v~ Il

Auto Control Status [gi{e]s]i{ed] ]e]

L

Colu
solenoi .
fa Permissives

= Facility Power OK

UV System Power OK

Cooling Valve in Auto

o Enabled
@ Disabled

WWS_Popup_UV.arf
Water St. Well UV

Control Source

]
A (&) Auto

BIfelE AUTO CMD

SCADA Manual CMDs

SIEEMAN CMD

Interlocks (Reset Required)
01o6I: UV Critical Alarm Interlock
02088 UV Major &larm Interlock

Man.Auto  Alarms

Runtimes

This Run Cycle
Lamp 1 Runtime g2
Lamp 2 Runtime
Lamp 3 Runtime ¥
Lamp 4 Runtime #

x|

uvDose cv.  ENRE mJicm®

ShowMHide

01 BI8 BT (S)UV Failto Start Alarm
020 T4 BLA (S)UV Failto Stop Alarm

UV PLC-to-PLC Comms Loss Interlock03< BT MM (S) UV Uncommanded Start Alarm

0400 UV Low Dose Interlock

UV Lamp 1 Runtime Interlock 050 m m
UV Lamp 2 Runtime Interlock ok Jok |
UV Lamp 3 Runtime Interlock ixftok ok |
UV Lamp 4 Runtime Interlock WEEJoK oK |
UV Dose Bad Signal Interlock G0k NOK |

040 BT BTA (S)UV Uncommanded Stop Alarm
UV System No Power

UV Left In Local For 20 min

UV Shutdown en Interlock Alarm
UV Do=e Bad Signal Alarm

UV Minor Alarm

oK |
zoT
(EIOK |
(Eelok |
(E=lok |
[Eiok |
RSO |
Wbok |
(EE0K |

(S) = Special Case: Virtual alarms masked on power cutage.
Virtual alarms alzo act as interlocks & require reset.

(as of Aug 30, 2017)

PLC Reset

47 m3

L mgiL

M FLUSH
VALVE

SAMPLE

LINE

»To Zone 1

Verney Tower Level [EEEE m
Clair Tower Level XL m

Building & Security

Security Armed [=II[I8]
Instrusion Alarm [e]i
Trouble Status [o]4
Door Status (WKelids]

Online CT Calculator

CT Minimum 4.00
CT Achieved JFXAL]
valid IEE CT Met

Station Permissives

Flows & Runtimes

List of Alarms

Station Setpoints

Interlock Setpoints

|
|
|
Hypo Setpoints ‘
|
|
CT Calculator ‘

Chlorine Residual

High Interlock X1 mg/L
POE Target WK mg/lL
Low Interfock KRV ma/L

M

Last 2 Hours

Ack Date In Time In

Total Alarms: 0

Time Last Mode Tagname Status

Filter: Area In "WW3" AND Tagname = "WW5*"

Value

Sort: Time In, Descending

Description

Run

B el Level
B Discharge Flow
Ml Fost Chiorine Residusal
[ Fre Chicrine Re:
B Vamey Towsr Level
[ Clsir Tower Level

Station On Hrs
station Off [l Hrs

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Better Pop-Up Windows — UV System specific alarms

Water St. Well - WWS  mommm- s Il

Auto Control Status
Station OK to Auto Run
Auto Run Mode

PRODUCING
READY
USTRU

Building & Security

Security Armed [XIT[S8]
Instrusion Alarm [8]i4

Mode 1: Treatment by contact only -
Eontioilioes m Mode 2: Treatment by contact and UV @
Station Auto Enable [SIT.\=TH=»
Water St. UV Alarms X
_en | os |
UV ALARMS Critical Alarms Grouped FLANM  Major Alarms Grouped DIGEE  Minor Alarms Grouped BLAEN brmissives
Well Pump ETTET e Ballast Temperature High 01 (Ml UV Low Dose o1 (A UV Sensord Signal Saturation o1 A
,_lil_‘ E Not Yet Starti Low Water Level 0z T Lamp 1 Failure 02 (A UV Sensor2 Signal Saturation 0z A Runti
Column lube 75 psi Installed Iy e Reactor Temperature High 03 A Lamp 2 Failure 03 A UV Sensor3 Signal Saturation 03 A UimiirEs
mle"?:: ;npe;: A kPa Start-up Wiper Revolution Sensor Fault (FSOK | Lamp 3 Failure ps THEM UV Sensord Signal Saturation 04 O
on startup Wiper Travel Time Excesded 05 W[HEM  Lamp 4 Faiure o5 ZTAEM UV Sensor 1 Calibration Required 05 DLANEN  Alarms
WARMED UF Wiper Home Limit Fault 05 [TWEM  Balast 1 Faiure 0s GTAMl UV Sensor2 Calibration Required 05 LU
. Multple Ballast Failure o7 GTAEM  Balast 2 Faiure 07 T8 UV Sensor 3 Calioration Requied 07 LGBl etpoints
UV Cooling Valve Muttiple Lamp Failure o2 (W Balast 3 Failure oz TAE UV Sensor 4 Calibration Required ENOK |
I Dust Cap OFf Alarm oo GTAEM  Balast 4 Faiure (ENOK | fnoint
CAMLOCK i i i Note: The UV will report ed minor al HIpIE
Clsd setpoint EER1] mdicm2 UV E-Stop Active 10 W[HE UV Sensor 1 Signal Loss 10 STQ Mote: The UV will report a grouped minor alarm
Safety Factor )| mJicm2 Low Flow Rate 11 [TM UV Sensor 2 Signal Loss 11 ETANE  fthere = an unacknowledged alarm on the UV panel. Sz
v cv WL mliem2 Board Comms Time Out 12 [TM UV Sensor3 Signal Loss 12 T etpoints
To Waste UV Senzor 4 Signal Lozs 13 (T
culator
Lamps Runtimes Warning (1s)  Shutdown(1s)  Limit
Hypo Tank e CURRENT VALUE STATUS SETPOINT STATUS SETPOINT  MAX FROM PERMIT
L2 Residual
Lamp 1 Hrs |o o pe
i el e ey ENAELE DISABLE BUTTON ck g s
Lamp 2 m Hrs | o 1] ENABLE DISABLE STATUS pet WK mg/l
— 4500 — 4995 SETPOINT ck I malL
535Lof 750U (WY Lamp 3 ers =1 =]
T T IF SPECIAL TIME DELAY
m = mm Lamp 4 ers ° b INTERLOCK/ALARM STATUS (PINK = ACTIVE}
-12.50 m Static < Enabled @ Disabled L\
-27.40 m Drawdown
-36.62 m MPL
-38.62 m Intake
-59.40 m Bottom
{as of Aug 30, 2017)
-
PLC Reset
Last 2 Hours
Ack Date In Time In Time Last Mode Tagname Status Value Description
Station On Hrs
Total Alarms: 0 Filter: Area In "WWS" AND Tagname = "WW5*" Sort: Time In, Descending Run station Off X Hrs

Guelph Water’s New SCADA Design & Programming Standards

Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Better Pop-Up Windows — analog measurements

Auto Cc

\ Building & Security
Station OK WE II LE?E I R iecurity Armed [YIT]=]

Aut strusion Alarm [l
lrouble Status [6].¢

¢ value BEXEE m  (-38.8to 0) Raw Signal: [0 sulding Temp (LZ 3N DeoC
Station Station Power (9]
Building Amps SEEHA LXK kW
Well Alarm Setpoints: Enabled? ALARM Last 24 Hours Station Permissives ‘
HIHE| 000 =n | ois | @ EENEY BN Fiows & Ruriimes |
T YT E B Disabled]  OK | st _|
Hypo Setpoints ‘
LO: D-EEI EN HERE ADisabled m Station Setpoints ‘
LOLO: D-Ea EN oIS | & DiEﬂh‘IE m Interlock Setpoints ‘
: CT Calculator ‘
Eﬂd Slgnal EH EIE. l:l E"ﬂhIEd m ulator Chlorine Residual
4.00 High Interlock @mgm
27.81 POE Target DOl
let W2 Low Interlock ! mgiL
MIMIMURM  MAXKIMURWM AVERAGE

oy am Ml WS
2 TODAY -23

YESTERDAY IEETRX ACK | ————=
PLC Reset

Last 2 Hours

Ack Date In Time In Time Last MNode Tagname Status Value Description
= ]
[ Clsir Towsr Level
Station On Hrs
otal Alarms: 0 Filter: Area In "WWS™ AND Tagname = "WWs*" Sort: Time In, Descending Run station Off X Hrs
G CTY OF I
Guelph Water’s New SCADA Design & Programming Standards Ue p 24
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Pump Runtimes

Ak ©C& VA~ \ANAIC

OK

Well Pump Hypo Pump

CLOSED

224

33.3 [435.0

Run Cycle Runtime hr Run Cycle Runtime
Cumulative Runtime hr Cumulative Runtime

___27.60l
| 2393

Motor Runtime Resettable hr FPump Runtime Resettable
Pump Runtime Resettable hr Tube Runtime Resettable

239400
| 2227 41

UV System

Volume Pumped - Today m3 Run Cycle Runtime
Volume Pumped - Yesterday R s Cumulative Runtime

____0.00l
| 210.5010

Volume Reverse - Today [ (uk System Runtime Resettable

| 210.60]

Volume Reverse - Yesterday m3 Lamp 1 (resettable on UV)
Volume Net - Today m3 Lamp 2 (resettable on UV)

Volume Net - Yesterday m3 Lamp 3 (resettable on UV)
Lamp 4 (resettable on UV)

| 824001
824 .00
| 2186.000
| 218600l

| Dateln [ Timeln | Timelast |

Guelph Water’s New SCADA Design & Programming Standards G Uelph
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Online CT Calculator — primary disinfection numbers

14 WWS_CT_CALC.arf

Water St. Well CT Calculator il

Temperature (deg C) Constant
pH (pH) Constant
CT Required (2log) (min* mgiL) (From Table)
CT Required (4log) {min*mg/L) (From Table)
CT Required Y] (min*ma/l) (Guelph Standard)

CT Minimum XD (min * mgiL)

Current Volume (m3)
Residual (mgiL)
Flow (LIS)
Baffle Factor (Ratio, From Table)
CT Achieved {min * mgiL)

CT Valid iIf§
CT Met {8

Guelph Water’s New SCADA Design & Programming Standards G Uelph
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada




List of All Configured Alarms for a Site

Water St. Well Alarms

01 Building Power Failure Alarm Well Pump Pressure Bad Signal Alarm 75 UV Fail to Stop Alarm o
02 Building Security Intrusion Alarm Well Pump Pressure HIHI Alarm 78 UV Uncommanded Start Alarm oK |
03 Building Security Trouble Alarm Well Pump Pressure HI Alarm 77 UV Uncommanded Stop Alarm o
04 Station Failed to Auto Start Alarm Well Pump Pressure LO Alarm 78 UV No Power Alarm oK |
05 Pre Contact Cl. Residual Bad Signal Alarm Well Purnp Pressure LOLO Alarm 79 UV Leftin Local (30 min) Alarm oK |
05 Pre Contact Cl. Residual HIHI Alarm Well Level Bad Signal Alarm 80 UV Shutdown on Interlock Alarm IOk
07 Pre Contact Cl. Residual HI Alarm Well Level HIHI Alarm &1 UV Dose Bad Signal Alarm oK |
08 Pre Contact Cl. Residual LO Alarm oA 45 Well Level HI Alarm 22 UV Minor Alarm From Trojan FLC LA
09 Pre Contact Cl. Residual LOLO Alarm ofE] 45 Well Level LO Alarm 23 UV Major Alarm From Trojan PLC LA
10 Pre Contact Cl. Analyzer Fault Alarm oAl 47 Well Level LOLO Alarm 84 UV Critical Alarm From Trojan PLC LA
11 Well Pump Flow Rate Bad Signal Alarm o 43 Well Pump Fail to Start Alarm a5 Cooling Valve Fail to Open Alarm o
2 Well Pump Flow Rate HIHI Alarm SJOK 48 Well Pump Fail to Stop Alarm g5 Cooling Valve Fail to Close Alarm 10K
13 Well Pump Flow Rate HI Alarm ( 50 Well Pump Uncommanded Start Alarm 87 Cooling Valve Uncommanded Open Alarm oK |
14 Well Pump Flow Rate LO Alarm 51 Well Pump Uncommanded Stop Alarm 88 Cooling Valve Uncommanded Close Alarm oK |
15 Well Pump Flow Rate LOLO Alarm 52 Well Pump Mo Power Alarm 29 Cooling Valve Na Power Alarm oK |
70.00 16 Hypo Tank Level Bad Signal Alarm 53 Well Pump Leftin Local {30 min) Alarm 40 QuickPanel Comms Failure Alarm
7 Hypo Tank Level HIHI Alarm 54 Well Pump Starter Fault Alarm %1 PLC Comms Failure Alarm 1 0K
8 Hypo Tank Level HI Alarm 55 Well Purnp MPL Warning Alarm 92 PLC Comms Failure Alarm 2
18 Hypo Tank Level LO Alarm 55 Well Pump Flow Rate Max Warning Alarm 93 PLC Major Error Alarm OK
20 Hypo Tank Level LOLO Alarm 57 Well Pump Daily Flow Max Warning Alarm 94 PLC Forces On Alarm
21 Hypo Tank Level Loss of Echo Alarm Well Pump Shutdown on Interlock Alarm 95 PLC Read From UV Comm Fail OK

22 Discharge Pressure Bad Signal Alarm
23 Discharge Pressure HIHI Alarm

24 Discharge Pressure Hl Alarm

25 Discharge Pressure LO Alarm

26 Discharge Pressure LOLO Alarm

27 Building Temperature Bad Signal Alarm
28 Building Temperature HIHI Alarm

25 Building Temperature HI Alarm

30 Building Temperature LO Alarm

‘Well Pump E-Stop Pressed Alarm
Hypo Pump Fail to Start Alarm

Hypo Pump Fail to Stop Alarm

Hypo Pump Uncommanded Start Alarm
Hypo Pump Uncommanded Stop Alarm
Hypo Pump Mo Power Alarm

Hypo Pump Leftin Local (5 min) Alarm
Hypo Pump Fault Alarm

Hypo Pump Speed Deviation Alarm

31 Building Temperature LOLO Alarm Hypo Pump Tube Runtime HIHI Alarm

32 Post Contact Cl. Residual Bad Signal Alarm  o[{[4ill 69 Hypo Pump Tube Runtime HI Alarm

33 Post Contact CI. Residual HIHI Alarm o[d[4lll 70 HypoPump Leftin Manual (10 min) Alarm
34 Post Contact Cl. Residual HI Alarm o 71 Hypo Pump Tube Leak Fault Alarm

35 Post Contact Cl. Residual LO Alarm o 72 Hypo Pump Shutdown on Interlock Alarm
36 Post Contact Cl. Residual LOLO Alarm o 73 Hypo Pump Bad Signal Alarm

37 Post Contact Cl. Analyzer Fault Alarm L=10K. 74 UV Fail to Start Alarm

@ Enabled @ Disabled

toaAams0

Guelph Water’s New SCADA Design & Programming Standards G Uelph
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Well Permit Values, Warnings, and Interlocks

WWS_TLCK_Setpoints.agrf
Water St. Well Interlock Setpoints X
Well Permits Warning (60s) Shutdown (60s) Limit
CURRENT VALUE FTATUS FETPOINT 3TATUZ SETPOINT MPL FORWELL PROBE DEPTH

i el -23.6 LI ETX) RN BT | -36.52 i 38.80

it also disables the well level bad signal interlock. . ..
Warning (60s) Shutdown (60s) Limit
CURRENT VALUE STATUS SETPDINT ETATUS SETPOINT PERMIT { 24 hrs

Well Pump - Max Flow Rate (FH) PYXPYL/s [o] 34.0] [o]37.88] KD

Warning (60s) Shutdown {(1s)  Limit
CURRENT VALUE ETATUS SETPOINT STATUS SETPOINT FROM PERMIT

Well Pump - Max Daily Flow (FaH) [JEEZE]m3 [o] 6500] [o[ 6546] I3

Warning {60s) Shutdown (15) Limit

Chlorine Interlock e CONTACT CURRENT VALUE OTERLOCK  FeH ITERLOCK

125 [P 050 B 250 [

POET CONTACT CURRENT VALUE

CURRENT VALLUE LOW INTERLOCK

m mJicm2 m.ucmz

The UV has a built in automatic shutdown for low dose. This interlock is an
extra shutdown just in case.

UV Dose Interlock

LEGEND

EMABLE DISABLE BUTTON
EMABLE DISABLE STATUS

SETPOINT

HOW TO RESET THE SHUTDOWN ALARMS

1) Well Level MPL shutdown: reset on pump screen
2) Well Max Flow Rate shutdown: pump reset or midnight

3) Well Max Daily Flow: resets at midnight

e IF SPECIAL TIME DELAY
INTERLO-CH/ALARM STATUS (PINK = ACTIVE)

< Enabled @ Disabled

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada




Well Permits — for all sites

S

Well Warnings/Limits

o J—

29 I e
|

Well Level - Max Pumping Level (MPL)

| Well Pump - Max Flow Rate (FH) |

| Well Pump - Max Daily Flow (FQH)

| POE / Booster Pumps- Max Daily Flow (FQH) |

Well Level Warning (60s) Shutdown (60s) Limit Flow Rate Warning (60s) Shutdown (60s) Ops Limit Flow Total Today  Warning (60s) Shutdown (1s)  Limit Flow Total Today \Varning (60s) Shutdown(1s)  Limit
m CURRENT VALUE STATUS SETPOINT  STATUS SETPOINT MPL FOR WELL CURRENT VALUE STATUS SETPOINT STATUS SETPOINT (PERMIT /24 hrs) CURRENT VALUE STATUS SETPOINT STATUS SETPOINT FROM FERMIT CURRENT VALUE STATUS SETPOINT STATUS SETPOINT FROM PERMIT
Calico [EXIm [o]-32.00] [o]-33.00| EEE] HEXHUs [¢] 55| [o] 6f caico ™3 [o] 5000] [o] 5237] ) 3 (o] 5000] [o] 5237
Helmar [FPEEIm [o]-44.00 ]| [e]-45.00 R Us [of 35| [of 38| EE v~ HEA™3 [o] 3000) [o] 3273 | JEZE] ™3 [=] 3000] [o] 3273
Burke [EEEEIm B 7777] B 7777 | 2222290 EkEEl R e JEFFRIm3 B 2727 B 7777 m3 @ »77?| B 7?7
Downey [EVXFYm [o]34.00 | [o]-3660 | EXT] MEEXILs [« 58 oouney [ fIm3 [o] 5000] [o] 5237 ] 3 [o] 5000] [o] 5237
Dean [EXEEIm [e[45.00] [o]-46.50) FTET] MYV [¢] 22 ven  JETTFAm3 [o] 2200 [o] 2300] JEEI] ECEEI™3 [=] 2200] [=] 2300 | EEE
Emma m m 22777 A5 _ Emma mﬂﬁ EMMA ST WELL PMP GOES DIRECT T0 SYSTEM. §O BOOSTER PIMP.
Membro [JEIXHIm [e]31.00 | [e]-3280 | EZXL] IEEXTIYs [¢] 60| [¢] 70 wentro ™3 [o] 5500] [o] 6050 TS ™3 [¢] 5500] [« 6050 ] I
Park1 ot msmaen e(-48.00 | |e[-45.70 mh's Parki mm:i ® 5000‘ e 5150 m PARK WELLS FEED ONE RESERVOIR
Park 2 m o|-48.00 | [e[-45.70 mus Parkz m3 5000 5150 m PARK BAS ONLY OE POE (FED EYTHO BOONTER FRMPS)
Park 1+2 56.27 [HE Sl 5131 QUK 9000] [e] 10000 BEEEE 3 [«] 9000] [e] 10300 | ETRERLE

Water Street
Queensdale
Paisley
University
Carter 1
Carter 2
Carter 1+2

Arkell 1
Arkell 6
Arkell 7
Arkell 8
Arkell 14
Arkell 15
6+7+B+14+15

-34.00

| -24.01

-35.00

|

-48.00

-50.30

-28.00

-30.20

° |-44.70

° -8.40

| -19.80 [

| -20.02 [

| 2122 g

827 |y

s [P

—ooo[lt

86.02 |25

| 84470

— ool

-

s

water [JEEEIm3 [o] 6500] [=] 6546
aueen [JEERm3 [o] s000] [o] 5237
Paisley |'|13 a| 3000 @ 3200

unver [JEEXRImM2 [ 3000

e 3300

o
N
w
~

[
]
=]
=]

WATER ST WELL PUMP GOES DIRECT TO SYSTEW. WO BODSTER PYMP.

WzE

S0 [

o] 5000] [o] 5237 | =
o[ 11000] [ ] 12000 | EEEECR

1627 LSl

o] s000] [e] 5108 | BT

Glen Collector

=LAl 2869 [k 3000( |e| 3273 | EErAf WoodsPOE
carterz REEIIM3 || 3000 |o| 3273 EEFIE] L2 Am3 | e | 60000 | | o | 65000 | gtiol]
__________________________________ o] 6200] [o] 6546] Il HOWTO RESET THE SHUTDOWN ALARNS
kel 1) Well Level MPL shutdown: reset on pump screen
et mm3 °| 3000 *| 3273 3273 2) Well Max Flow Rate shutdown: pump reset or midnight
Ll 5797 e| 9300| |*| 9600 EEINY |3) Well Max Daily Flow: resets at midnight
Arkell7 [FZ8Im3 (o] 9300 e| 9600 T3] [4) POE / Booster Max Daily Flow: resets at midnight
»[ 9300] [] s600] JIETEN LEGEND FELE Bl E S
o] 9300]| [o] 9s00| BEED) | & o 45| o
©| 9300| |e| 9600 el INTERLOIEKSJ':EEIFI{MIIE ;JIIAEUE.:‘;E[EP‘?LK=ACTWH
e | 25000 | e | 28800 | frX:k:iv} liote: Arkell total flow Interlocks only affect Auto Control |
8347 L8

A Date In
02/10/2018
29/09/2018
29/09/2018
29/09/2018
29/09/2018
Total Alarms: 46

Ck
v
v
v
v

S

Time In Time Last Mode
10:55:14.273 10:565:14.273 WDSCADA
12:54:05.987 12:54:05.987 WDSCADA
12:54:05.921 12:54:05.921 WDSCADA
12:54:05.921 12:54:05.921 WDSCADA
12:54:01.935 12:564:01.935 WDSCADA

Tagname
DOBGO0100ERPF
MEBGO00100EPF
MEBGO00100EOL
MEBG00100EGA
MEBGB0100ERPF

Filter: Off

Status
CFN
CFN
CFN
CFN
CFN

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada

Value

Description

ALARM Downey Well Pump Power Monitor
ALARM Membro Well Pump Disconnect Off
ALARM Membro Well Pump Overload Alarm
ALARM Membro Well Pump General Alarm
ALARM Membro Booster Pump Disconnect Off

Sort: Time In, Descending

29



Logging flow to System vs. Waste — for water balance calcs.

System VS Waste Flow

ADMI

ADMIN

N1

. - MENU
is logged in -

TODAY YESTERDAY TODAY YESTERDAY
S il ol I S il el Bl el Bl I i e O o el ol el
Arkell 1 [ 0.00 o JL| I 333 o Burke Booster 2272 27277 Bl v s|= 272727 2220227 2777 2777 ey, | EEEE
Arkell 6 Ji| | | 6486 ZE | Calico Booster | 0.00 |0 wls|= I B B Hr |
Arkell 7 84.18 sy sTEVRA D! [0 [0 Dean Booster [16.15 wlis = B | G |
Arkell 8 [ 0.00) JL| EE | Il 1575 157500 o Downey Booster [ 0.00) [ () wlsl=| | [ E HEE B B B B |
Arkell 14 | 0.00) 7958 NSy STEMIRA Y| [0 |0 Helmar Booster | 9.908MIN 655 ws|=]  HEE |HE HE EI B B B
Avrkell 18 84.74 svsTEVIRR Y| |0 |0 Membro Booster [ 0.00 [0 wis|=|| HE HEC B | B | BB | B | B
Burke Well 277 277 N || B 2277 2777 2277 227 Park Booster wl|s|= B B B |
Carter Wells 41.20 4766 Mﬂ [ 0 [ o EE Queensdale Booster 12.58 '».'|5|=~| B B B
Calico Well [ 0.00 o Ji| [ o o | o [ o o University Booster 1630 wls|® 1630 N B | 1994 | 1993 I |
Dean Well [ _0.008I 105788y STEMIRIEININ 1057 0 [ 0 Wands Booster BE | EEEL s | OEE | | A 567 | A
Downey Well T B S5E - | Il | B | B B
Emma Well s
Helmar Well 11.70 [ 8 [ || IE | N |
Membra Well [ 0.00) [0 ﬂ o o o o G System C:'J:}"t A"l:.'l;}w Going To smgr V:r';.;tle Rl?]::';}c AIIILI;}W Sﬁ:;r V:'.:Et}e Rl%r}c_
Paisley Well B N GO - || B | |0 System Well* 401.11 43184 N/A 38420 nvA | TED | EE | BIE | nA
Park Well #1 sy sTEMIR | B | = [ System Booster” 7413 NIA E B | Tn | T G |
Park Well #2 [ 0.0 EEEL - || [ EE | I
Queensdale Well | KR Ji| X | Il o
University Well m Ji| n l
Water St. Well ED | SE +|:|| EBEE | I | IEX [ o
Glen Collector [119.81 [ | G [ o : ST

W-ToWaste, S- To System, R - To Recirculation

Ack Date In Time In Time Last Mode Tagname Status Value Description
V' 0210/2018  10:55:14 273 10:55:14 273 WDSCADA DOBGO0100EPF CFN ALARM Downey Well Pump Power Manitor
V' 29/09/2018  12:54:05 987 12:54:05 987 WDSCADA MEBG00100ERPF CFN ALARM Membro Well Pump Disconnect Off
V' 29/09/2018  12:54:05.921 12:54:05.921 WDSCADA MEBG00100EQL

Filter: Off

Guelph Water’s New SCADA Design & Programming Standards
Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada

ALARM  Membro Well Pump Overload Alarm

Guelph

Sort: Time In, Descending
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Dash Board Displays — entire system status at a glance

ADMIN1

System Dashboard

To Distibution

roduction Wells / Res Filling

ADMIN is logged in

To Distibution

Aqueduct Flow at UV Building

Re{:harg e Pump

tation . Lis™ Boosters Lis kPa psi mg/lL tation sttt Large Eil Lis Boasters kPa psi mglL

arke 1wen  [EEE @R KX  Woods Booster [ ON | Clythe Booster S B L~lE y JO% m oW 0.9 |
1

Arkell§ Wel O ss0 B QIO et o ovas R 11 BN LEEETREY o BUVERS s | Iﬂﬂﬂm 2
1 - M.Res. Fill 5.Res. Fill 1 3 8

Aricell 7 Well O I?.'!I o= Iear G @ @
1 Viater Temperatures (DegC) 1 ] 3

Arkell 8 Well - lﬁ m Robertson Booster Outlet m Robertson nlﬁmﬂ m m 85

Vi T Ri E-nutsmsm,,,,

aneitawel Bl @5 XE it rower eser (OIS Helmar Well ae D 99 ] 4357 BN 106 |
1 - Speedvale Tower Riser U - 1 1

Arkell 15 Well (A on paisiey Booster Outet (K] calicowel  |EEEN @R m @ 00 | 2l 0.01 |

104 |

Glen Collector

Carter Well

375.4 [I2

@

Clair Booster

IO g oy g 52 [ss B
(A

Burkes Well
Dean Well

Downey Well

1
mm "
Lon BT
Ea @

& @

N (.

o @F

2922 § 77?77 EEH

531.7 R

18

Towers m Y kPalpsi  Reservoirs m % Reservoirs m %

vy R R G Voot BN sy O EERN
Clair ™ 22 Woods?2 [EIIEXAE university ]
Speedvale | 8 Woods 3 [ | Clythe EREAE

Emma Well
Membro Well

Park Well

1
mm -

1
Ea @

JOT 563 JOVS

o0 el

29??

g
=]

| 630 | 4523 KO

2927 &g 7?77

Queensdale

1
University Well A

Water St. Well

&%

1
141 BN

O g
oo ROV g

27 [ 4137 B
EAmE -
247 | 552 |8

Raw Em L/s

POE to Distribution [TENIL/s

m3 0,
Storage [EFNEEN m3E[E] % = x

1500.00 = 55000
1125.00 41250 =1 75
750.00= 27500 50
375,00 Lot L] 13750~ 25
G Past 24 Hours . - |Past 24 H:}urs - Wanlar Tower Llevels
7:17-44 PI 11744 AM 71744 AM 1:17:44 P TATA4PM|  TATA2ZPM 71742 AM TAT4Z PN

B Raw Well Water: All Wells
@ Raw Well Water: Arkell

M Treated POE Flow (with re-pumping)
B Woods Pumping Station POE Flow

M Total Storage (m3)
B Speedvale Tower (%)

M Clair Tower (%)
HVerney Tower (%)

L= Well Production Over Last 7 Days

lote: Trend graphs auto-update every 5 minutes

I All Raw Water

Il Woods Pumping Station B All Treated (POE)

Guelph Water’s New SCADA Design & Programming Standards

Halton Region SCADA Seminar - June 21, 2019 — Oakville, ON, Canada
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Dash Board Displays - Weather

" ADMIN1
A5 =)
Vas I Sl =¥ Water Temperature and Weather gommmm.. oo
Station Weather ..., Todey T2 Water Temperatures Frozen Services Alarms
Arkell 6 Barometric Pressure (Ul f kPa :?x m E :ggi :ggﬂ m 13?3 1331 E:ia ClEio e [14.64 BEES Name Status/Setpoint Timer
i : : : - 2 Paisley POE Temp 12,19 e Delay ~  Elapsed
Arkell 8 Outside T I 6o Pl 363 0.98 [ 10.41 O ) EEX BEBRd0eoc | RoversonPoETemp  [EEEJpegc | RoPertson LO Alarm =] 6.00|pegc [ 60.0 min JITN
utside Temperature LT 725 ll 5.73 | 6.54 3.66 )| 3.46 § 7.35 §14.20 s speedvale Tower Temp mmagc o] .
) Robertson LOLO Al -ll:l:l[}e C -I:i:l:lm'" . I:.
Rainfall [ 0.00 CIRURRETE 0-00 f 0.00 |f 0.00 § 0.00 |f 0.00 f 0.00 | 0.00 f 0.00 F¥Y Vemey Tower Temp 2R Deac oheren o ’
Arkell 15 _ o [T 942 ] 925 91.7 J 96.1 [ 97.0 J 944 Jo12 018 P
il UL LT 1.4 [l 90.0 f 88.4 | 86.9 )| 85.5 | 84.0 § 83.8 || 80.5 [T REEEET) Water Temperature — Last 7 Days
20 =
o 11000 PR 0.2 | 1000 100 f00.0 f100.0 1000 100.0F 0.0 0
e (11 91.53 § 100.0 | 68.50 f§ 40.23  39.47 | 39.13 |§ 49.00 J 100.0 2 15
utside T EET esc "™ 8.71 10.52[f13.02 1 18.30 [ 15.81 [ 18.38 [ 18.47 [i1R1s
utside Temperature 9 Min 423 | 647 || 4.6 || 2.8 || 3.05 | 6.56 [ 12.15 [
Rainfall [ 0.00 BRLAREIET 18.50 13.25) 5.50 | 3.25 § 0.00 | 9.75 Bl
_ T 104.9) 58.3 [177.0§ 0.0 || 0.0 J177.0f177.0177.0 Py
Wind Speed 0.0 TLLRNS o | 00 f 00 0.0 § 00§ 00 J§ 0.0 PV
Wood , e TP 100.3 100.8) 1002 100.9] 100.3 )] 98.5 ] 98.9 i1
oods  Barometric Pressure L] kPa Win 0.0 0.0 0.0 0.0 0.0 0.0 0.0 B
_ (TP 22 78l 16.75 ) 21.47 | 21.47 [ 27.02 )] 24.05 [ 28.08 [ 27.12 [i9H
Outside Temperature mDegC T 0.00 0.00 Nl 0.00 0.00 [
Rainfall mmm}'h Total 3. 0. 1.75 7.50 mm

Qainfall (mmih) | Wind Speed (km/h) | Humidity (%)

Weather — Last 7 Days

Pressure (kPa) | Temperature (C)

12 == 120=100 106 == 50
9 == G0 = 75 o =104 == 25
6 == 60 = 50 1 —102=— 10
3 w30 - 25 =100 == -25
teUs=t T T T T
T:21:45 AN 7. Al e
25/09/2018 2 018 28/
Ack Date In Time In Time Last MNode Tagname Status Value Description
v 02/10/2018 10-55-14 273 10-55-14 273 WDSCADA DOBGO0100EPF CFN ALARM Downey Well Pump Power Monitor
v 29/09/2018  12:54:05.987 12:54:05 987 WDSCADA MEBG00100EPF CFN ALARM Membro Well Pump Disconnect Off
v 29/09/2018  12:54:05.921 12:54:05 921 WDSCADA MEBG00100EOL CFN ALARM  Membro Well Pump Overload Alarm
W 20NQIINAR  12-RA-NR 621 12-A4-NR 921 WNSCANA  MERGANNNESA ~FM Al ARM Mamhra Wall Bimn (Ganaral Alarm
Taotal Alarms: 39 Filter: Area In "A01 ADB ADT ADS A14 A15 ADV AKS AKW BK |Sort Time In, Descending Run emperature
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Dash Board Displays — Which Sites have Power?

Hydro Status N - 5 -

Site Name Has Power Panel Generator PLC UPS Secondary UPS Site Name Has Power Panel Generator PLC UPS Secondary UPS

Output Battery Output Battery
Select

Arkell Well 6 B ATs ON | AuTo-START o IR ¢ 10053 Membro Well EX mTs m Plug
ArkellWen 781t [BII] ATS o] KT [ 7 i Paisiey Staton®  [EI] AT ° ==
L L T Park el s i

AUTO-ETOR
LRI OH HYDRO | OF 2
AUTO-5TOR - 161 E:E Queensdale Well m nia

View Node ups

Arkell Well 14 m ATS nia

Arkell Well 15 EX ATs pritadislid O 170R0| fid Robertson Station S ATS Plug

Arkell Diversion™ EXY n/a v oreraor University Well® [ON PYES AUTO-START
Carter Wells3 EgvTs EX Plug ° Water St. Well10 EXY mts X} Plug

Burkes Well* Vs [ STl IR Dodds Valve Chamber ST nia EX nia

nla

Calico Well E ra EX na ° i = Scout Camp Station Y] n/a

T ITV—I UPS
Clythe Booster Station [E[I] ATS [ON | " YOO I v [ {7 Woods Booster! B ATs BT ST
Dean Well | ON B E ra

O
[ON |
= Woods Chlorine PLC [S[I]] n/a [ ON [ -
Downey Well m ATS m Plug | ON |
[ON |

Powered B
n Woods Fuel Depot EX] nia s
5 (=} 777 777 %
Emma Well s Il P Z 7o .
(3 i %
Helmar Well EX ra B na oy
H 3 ON HYDRO AUTC-5TART < [WIIERY 10053 .
Clair Booster Station [SIf] ATS [EMEEN XN Bl oo iy e e

Clair Truck Fill? nla Powered by e e [ Clair Tower'? nla Powered by JOn HYDROY oK J100(8

m Clair Booster Generator Cll Booster LC UFS m m Clair Elnnster Generator - . F Smalfield el 5id
camurgnwel @ ve v CEEEERE pecoualeTower [ ve G e |l B i
Gazer Mooney SPS I n/a B na ° e 7 Verney Tower | R Bl - ‘IE ™

AUTO-START
AUTO-STOP

Powered By
Wigods Generator

Woods UV PLC EX) nia

SO HYDRO [Ei]% S ON HYDRO
Woods UV Reactors o e

BDDVUPSDnIyshm.’s O oM

1. Arkell Well 7 generator running status is the ATS emergency power seleced status 8. Paicley Station pumps 1 &7 are up: of ATS. ge for pumps 2-3-4-5-8 SCADA Server Racks Legend Battery OK
2. Arkell Well & hydro status is the PLC Panel power status, downstream of the MTS 8. University generator running status is the ATS emergency power seleced status UPS on Hydro |
3. Carter Wells hydro status is the PLC Panel power status, downstream of the MTS 40 yater St. Well hydro status is the PLC Panel power status, downstream of the NTS o ae CK iEans Sewer Ha'i'n(% Hydro OK— © PIEEDEE] % —Charge left
;- gurhes‘;rfh’ﬁllhh\dfdm ::ﬂus ist ;hePtECPPanrl power :?tu&ddmv"tslfﬁmmﬂft ;h?“'_“r';ﬁ 11. Woods Booster ATS and Generztor feeds the entire Woods site (Main Bldg. Chlorine. Bldg. UV Bldg. Trailers] M,n m Min
mma Well hydro status is the anel power status, downstream of the e ——— : S~ ;

5. Helmar Well PLC panel and Hyro power setus comes from Poner Honior reay 11" sy Sovevan e e b i o " (#hieh h2s an 2utosterting generator 520 e Elan v || 5] on |3 s WSS | imame o
7. Clair Truck Fill FLC Panel power is fed from the Clair Booster PLC Fanel UPS RoomEXlDeaC [E Humid | RoomFF Deac BT Humid
Ack Date In Time In Time Last MNode Tagname Status Walue Description

v 02/10/2018  10:55-14 273 10:55:14.273 WDSCADA DOBGO0100EPF CFM ALARM Downey Well Pump Power Manitor

v 29/09/2018 12:54:05 987 12:54:05.987 WDSCADA MEBGO0100EPF CFN ALARM Membro Well Pump Disconnect Off

V' 29/09/2018  12:54:05.921 12:54:05.921 WDSCADA MEBG00100EOL CFM ALARM Membro Well Pump Overload Alarm

V' 29/09/2018  12:54:05.921 12:54:05.921 \WWDSCADA MEBGO0100EGA CFN ALARM Membro Well Pump General Alarm

v 29/09/2018  12:54:01.935 12:54:01.935 WDSCADA MEBGB0100EPF CFN ALARM Membro Booster Pump Disconnect Off

Total Alarms: 46 Filter: OF Sort: Time In, Descending Run
G CTY OF I h
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Dash Board Displays — Pressures Across City

Pressure

UPPER PRESSURE ZONE

: j!____“-_:;’
416.9 / i
Speedvale iy 580.0 ; ; -;

...m"'l ;
7777 Eidg— 7777

Rober_ison/ Verney
LA i

Membro: Water
. on Woods
m LOWER PRESSURE ZONE I—
2_. ........... —_— Dean' o CoLLTSE AT E i
v i i University . M =
Ve 7 E R -} ;{
e . *
x. \
. E
f ’ i : x
/ EENET s .
. Downey -
~,
7
/

/

ADMIN1

ADMIN is logged in

LEGEND

Clair Tower Clair Booster
Ack | Date In | Time In | Time Last | Node Tagname | Status | Value | Description
v 02/10/2018  10:55:14.273 10:55:14.273 WDSCADA DOBG00100EPF CFN ALARM Downey Well Pump Power Monitor
v 29/09/2018  12:54.05.987 12:54.05.987 WDSCADA MEBG00100EPF CFN ALARM Membro Well Pump Disconnect Off
v 29/09/2018  12:54:05.921 12:54:05.921 WDSCADA MEBGO0100EOL CFN ALARM Membro Well Pump Overload Alarm
v 29/09/2018  12:54:05.921 12:54:05.921 WDSCADA MEBGO0100EGA CFN ALARM Membro Well Pump General Alarm
v 29/09/2018  12:54:01.935 12:54:01.935 WDSCADA MEBGB0100EPF CFN ALARM Membro Booster Pump Disconnect Off
[Total Alarms: 46 |Filter: off [Sort: Time In, Descending
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A More Complex Site: VFDs, Duty Numbers, etc.

| 7| ] @

Hypo Tanks

1 2 Hypo

Pump 1
T

i
{0-7.9 L/hr)
cmd X1l %
350 L TOTAL 350 L TOTAL oy 268 §4

| 0.587 m MO LEVEL Hpr

Pump 2

off

(0-7.3 Lihr)

Clair Booster Station

Ri Ie FI Qpen
SRR

(Zone 1) Intrusion Alarm [{[elz{{ L.\

"Bpse !_ = 8PS| Trouble Status [a]'§
540.9 £ Door Open Status (W Kelid]
.Z i Img/L Building Low Temp [giaglizi=

ol

Dutlet Lina 1"

L/s

PUMP 1

cv

20 HP VFD
PUMP 2

Hﬁ”\‘”a —]

Hz
30 HF VFD

PUMP 3

H cmdiE:Y 4z EE

To Zone 3
e s

Note \a Ve typically
z do not use Outlet 1 FIT M

"Outlet Line 2"

46.40 [N

7:22:36 PM
02/10/2018

Building & Security

A - MENU
is logged in -

Prassure Sustaining

Vabve for Tower

- To Tower

Security Armed [{zIT[=s]

Station Power (8134
Building Amps EIEHA <IX:

Calculated Flow

Clsd
I:E:I - Surge Relief
To Splashpad

SYSTEM STATUS ‘

SYSTEM ALARMS

FLOW TOTALS

HYPO DUTY / SETPOINT ‘

PUMP DUTY / SETPOINT ‘

Current Station Mode: w

GLOBAL RESET ‘

DUTY TABLE
.] ACTIVE STAGE

sTacE D1 D2 D3 D4 D5

S 2.50 ) - 0 - — - - -
cvilii] % sonpveD Y iz 4 VFD == == == -
2 VFD VFD == - -
51Psi FIRE PUMP 4 3 VD VFD VD - -
oo ] A T
: Klmg Clsd 11 - - -
YARDVALVES} H 12 L _ 2 _
rrom e m b - S o
Zone 1 ] FIRE PUMP 5 13 o -~
VALVE CHAMBER =if flow still low
Clsd H off |:| A:I Clsd
H =To Zone 3
Z1 to Z2 Check Valve (Swing-Check) 150 HP
Ack Date In Time In Time Last Mode Tagname Status Value Description
Generator
_______ —
ATS | Automatic
Start Command !}ﬂ
Power Selected: GENERATOH
Total Alarms: 0 Filter: Area In "CBS” Sort: Time In, Descending Run
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Next Stop
— Emma Well
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