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AGENDA

« General project description
» Benefits of each component

« Overview of pressure regulation sector
design

« Sector deployment and regulation results
« Operational reporting
» Potential operation applications
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BENEFITS

Project components

© Component 1 : Pressure regulation
» Helps reduce unnecessary pressure
spikes and pipe breaks;
 Also reduces losses and extends pipe
lifespan;
« Recommended by the IWA,

commonly applied in Europe,
relatively new in North America.
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BENEFITS

Project
@onnpomants

Measurement on the main
network

* Provides better _
understanding of main
network behavior,
improves our
knowledge;

* Allows validation of
hydraulic models;

 Helps identify network
issues.
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BENEFITS

Project components

O Component 3 :
Measurement of sales to
linked cities

« Update of existing sites and
addition of measurements for
cities that were not isolated;

* Necessary for billing.
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Cost-benefit
analy5|s

O Feasibility study using a sufficiently accurate hydraulic
model to determine the potential for pressure reduction
and the required regulation sites

O Preliminary cost-benefit analysis

» Algorithm developed by the Government of Quebec
and the City of Montreal '

* Leak reduction and breakage prediction are based
on general principles and concepts, available for
free on the LEAKSSuite website

» Average pipe burst rate reductions of 50%
» Service life extension of approximately 3 years

« Based on a 45-year horizon with discounted cash
flows

 All costs, from hydraulic study to operation, are
taken into account

* The payback period for implementation must not
exceed 10 years
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Cost-bene
fit _
analysis

O Final Cost-Benefit Analysis

» Detailed hydraulic study
with a calibrated model

» Cost-benefit analysis is
updated

O After a few years of DMA
operation, real-world
improvements can be used to
revise the parameters of these
calculations and optimize the
analysis
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HYDRAULIC DESIGN OF DMAs
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HYDRAULIC DESIGN OF DMAs

X >
* Administrative bounderies ans pressure zones

. » 30to 120 km of pipeline (65 km on average, 4500 connections) —

I I I I I I I
*  Average daily consumption: minmum 280 kPa
*  Peak hourly consumption: maximum 10% pressure reduction and minimum 140kPa __|
*  Supply connections to the transmission network
*  One redundant supply

*  Supply flexibility (closed transportation section)
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HYDRAULIC DESIGN OF DMAs
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WATER QUALITY AFTER SECTORISATION

® Creation of dead-ends

* May cause deterioration in distributed water quality (due to increased
residence time);

* Best ways to avoid these water quality issues:

[0 Adapt the PRZ configuration to avoid long dead-ends with low
consumption;

0 Install a 25 or 50 mm bypass on the isolation valve to allow flow from
outside the DMA;
O Change in water flow direction in certain pipes:
« May lead to water discoloration due to resuspension of existing sediments;
« Best ways to avoid these water quality issues:
0 Perform unidirectional flushing of problematic pipe segments;
[0 Rehabilitate problematic segments;

O So far, very few water quality issues have been observed with the
implementation of new sectors.
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FIRE PROTECTION
Fire hydrants

O Approach for Fire Protection Audit - Analysis for one fire
at a time

» The provincial directive requires the ability to
handle two simultaneous maijor fires for cities with
250,000 inhabitants or more (DMAs are always
below this threshold);

O Approach for Fire Protection Audit

« Distribution of the required fire flow across multiple
fire hydrants, with a maximum unit flow of 4,000

L/min and a residual pressure of 140 kPa at each

hydrant.

Montréal &3

.77—_,.. ,.‘ -



FIRE PROTECTION
Sprinklers

O Capacity may be affected even if the sector pressure is regulated
based on existing pressures during daily peak hours in the
summer;

O Mainly problematic for sprinkler systems in buildings located at
the new boundary of a zone where valves are closed: :

» Although static pressure remains adequate, there may be a
significant drop in capacity when the system’s design flow
rate is required;

» This is often the case for sprinkler systems connected to
pipes of 150 mm or less.
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TYPICAL DESIGN OF A

REGULATION SITE

Downstream pressure
measurement port
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INSTRUMENTATION

Equipment specifications
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RESULTS - BREAKS

REDUCTION

BEFORE regulation: AFTER régulation: AFTER régulation:
e Year_ly amount Y_earl_y decrease % Yearly decrease
et ldcrtiication of pipe breaks in pipe breaks in pipe breaks
g Service g Service ) Service
Water main ) Water main ) Water main )
connection connection connection
RCG-1 19 40
RFR-1 30 Negligible
RMH-1 19 74
RPR-1 13 Negligible
RSO-1 20 67
RAC-1 22 27
RLN-1 53 27
RCL-1 15 Negligible
Total 191 235

O Statistics over 5 years before regulation and 5 years after
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RESULTS - BREAKS

REDUCTION

PRZ
Sector identification

BEFORE regulation:
Yearly amount
of pipe breaks

AFTER régulation:
Yearly decrease
in pipe breaks

AFTER régulation:

% Yearly decrease

in pipe breaks

) Service ) Service ) Service
Water main ) Water main ) Water main )
connection connection connection
RCG-1 19 40 11 21 57% 52%
RFR-1 30 Negligible 16 Negligible 53% Negligible
RMH-1 19 74 23 32% 31%
RPR-1 13 Negligible Negligible 39% Negligible
RSO-1 20 67 42 35% 63%
RAC-1 22 27 4 18% 15%
RLN-1 53 27 21 26 40% 96%
RCL-1 15 Negligible 6 Negligible 39% Negligible
Total 191 235 76 116 39% 51%

O Statistics over 5 years before regulation and 5 years after
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RESULTS OF BREAK REDUCTION

Comparison with two twin sectors

O Analysis conducted between a DMA and a similar neighboring sector ;

O Comparison of the unregulated twin sector with the regulated sector over the same years:
» Pipes: Regulated sector saw a 60% reduction in breaks vs 0% for the unregulated sector ;.

BEFORE regulation: | AFTER régulation: | AFTER régulation:
Yearly amount Yearly decrease | 94 Yearly decrease

of pipe breaks in pipe breaks in pipe breaks

Water main Water main Water main

_

Montréal &3




Database

ooooOoOoOO [

D000 o0oO0oDODODODODOODO

Acces Chambres

f:] Comms_Generales_01-AC

(&) P111-Perinault

(&) P121-Bohle

(&) P131-Marcelin

(&) R111-Acadie

[D R121-Dudemaine

@ R131-Gouin

(&2) R141-Frechette
|~ Status_RTU_Tendances
BB Vue-Alarme_Variation_Debit
B VueGeneral

() o2-A)

() o03-8U

() o4-8F

() 05-CG

() os-CL

(Jo7-p0

(D os-pv

() 09-HS

() 11-KL

(J13-Ls

() 14-MH

() 15-ME

1A_NN

« 0 x B Vue-N2 ROP & X

-~

Queite

Dermiere Wee 2 Jour
Etat

atuc Telarme

Acrscce DNPI _iB_

STATUS RTU

0208
112016 TO258 147 AM
Hegthy Muborop

oEL
APHOCOC-CommPnDeiaiCout 20
AR L0 CommBDeaMoyen 20 Ecmue
AB L0001 CommEDe aong ™ o
EE00001CeleAm [ ¢
oEBT22
e
sAmmoonizses [ ooo
EAHco0z e [T |
FAMOO0IIBeu
FALCOLIIRIne
FALC00I0-Beu FALO00IT B
FALLO0C0Fme FALLCO0II PN
FALLOoOIEe [ o FALOeITEes [ o3
FAToo0zoContg | o | FATccezicets [ o |
sroseitsecms [T o | Emecesiseses [0 |
Frocoateene [ o | ercoctene | o |
ETO0cI0Seecti [0 | EToosiiSecme [T
PTocoiccenmne [ o FToceiiCeemire [ o
FTO0CCMIceSuse | - FTC0z MR use[ |
TENDANCES
Devits
Prassions
Températurs - Humidits
Totasesteurs
Status RTU

01-AC.R111-Acadie.M-N2.RTU-N2_RQP

LECTURE
FTO0CS 1 vleuivee TFO000 - Vileutesunte
FT-00020-\mieuitee MTOMO0 e o es e FA==LoCI
ETOMCI St TrateitmeAles e Famoooi0
=aT00020 BreosAmestiee FALC0020
#aTo002s 27000 meuinee FALLcoeae
FaTooes PCVO00ITAR
oFs000e POV e
ETo000 FCVO0030CV 453
SA00001
osaIT 21 PRESSION 21 PRESSION 22
FA=O00SFie s EASC00Z1Sive FASSOOMIIE e
FASHO00 Ee | 1ion | BASSC0021Se SA=-O0CRI S0
sAmoooziEme [Tz | BA=L0CI e BAso0IIEne
EAMOoo2 2ot [ 000 | BAmO0CD 1 Seu BAMCO0IIRew
FALCO0IT e BALCOT1Five BALCO0II AT
FALD002 T Bewn PALO00T 1 Beut PALC00IT S 0w
FALLO00Z1Fime I] FALLO00Z e FALLO003 RN
FALLO0 e | oo FALLC00Z 1S FALLO00z e | 1io
FATOcaIContg | o | PATo0esiCents [ paroceziconts [z |
ErcoeaiFacr |5 | Emoscsifaces [ |  Emoctezieacies [0 |
EToo0itamt [ o | PrTOc0iiSesctue [ o | SMo00iiSsecti [ o |
ATocideectm [ o | T =
FTocOeemne | - |
FT00s MIseeuse| o |
L |
DIVERS
BOVC000-am e Mex
PCVOCI0TPPresien
POVLO0I0-ORoNcmaR e
FoVCotIc-SeecE
FCVO00I0-SeiecozeCme
PCV-00C20-SeiectMoseronct
BCUL0CI0-2500er
ITO0020-BeecEnt
BCVOOCI0Consigre_Recumam
BOVOOCIOTeaPocomReg v 0y
AP0000 T CommBtent
D001 SerceMoneFotAnome
FCVOI0IContgRenuSE
PCV00020-vatascaincendie

EN
EN

AP O002EDepACT svonBeqvence - 2a0<cocis
o]

ALARMES
e ) =a<000t
FAmoo =740
= LT p— FALC00Z sezooces
LN FALLO002* LAMO000 1
L — FATO002Y EEC0001 TelsAim
Ll . PITC00LAmFecminsTument
=a=ooozz( .| ETO0eI-AmTase s tumen:
LIS p— e T
VO
paroceza( o]

FTo0OtiEmt [oT]  #rTmSemtens =]
FTO0cIcE T endes [ |

FITO002 6 ooz [ < |
FOVC0030-Stet PToccatEne [ < |
FCV-00020-StenMoceCme Proocsasee | |
SCV00020StemozeSonct ¥200010 [~ |
SCUCotInEmne cetontat vaooon [Ton |
EcveccioDesimiane [T | yeocoz [T
vaooon: [ |

POVO00I0-MmosResaStectcn [ - |
PCVO0a0CompAscicete | - |

ROBINET TOR

RELO002SSmecEmt
REQ0028-eiectModeCmy

RE00025 e
REL0028-Eremogelme

RECCSFCesvRemoissage THOC00LS
RECO0ISFIrRemo ssage - ZACO0C2S
ZADC00sE

COMMANDES REGULATEUR

PCV-00020-CMDTe e —
e R

Lest Boot Time
IN 2wts o

Crautage oc¥¢ C7)
Deéshumigitcatear ac2? (CT)
Bompe ecave (CT)
Vessiezon actve (CT)

Montréal &3



OPERATIONS REPORT

Débit [m?/h]

Débit 24H -
I R1 Gilmore

B R2 Hamilton

R3 Raudot

I R4 Jolicoeur

w—— \Oyenne *

Total

* Moyenne de la méme heure, du méme jour de la semaine des 7 dermiéres semaines

Pression [kPa]

500
450
400
350
300

Pression 24H e P3v-R1 Gilmore

P ay-R2 Hamilton

«=w Pav-R3 Raudot

e P3y-R4 Jolicoeur

s P1 Beraud

P2 Sauvalle
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OPERATIONS REPORT

Répartition des entrées 24H

2% M R1 Gilmore/St-Patrick
W R2 Hamilton/Jolicoeur
M R3 Raudot/Briand

M R4 Jolicoeur/De La
Vérendrye

Répartition des entrées de nuit (2 a 4h)
0%
6%

® R1 Gilmore/St-Patrick

M R2 Hamilton/Jolicoeur

R3 Raudot/Briand

M R4 Jolicoeur/De La
Vérendrye

Débit nuit (2h 2 an) e R1. GilmorTe

e R2 Hamilton

R3 Raudot

e R4 Jolicoeur

e Moy des 30 jours avant

28-10 02:00 28-10 03:00

e ———————————
-

sessesees T0LEI
28-10 04:00
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OPERATIONS REPORT

Débit 24H

B R1 Mac Mahon

. R2 Alpine

s \oOyenne *

* Moyenne de la méme heure, du méme jour de la semaine des 7 derniéres semaines

Pression 24H
550

Pav-R1 Mac
Mahon
500 Pav-R2 Alpine

450

Pression [kPa]

P1 Holland

s P2 Amstrong

26
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OPERATIONS REPORT

Débit [m?/h]

Débit 24H

B R1 Queen
Mary

I U1 Stratford

* Movenne de la méme heure, du méme jour de la semaine des 7 derniéres semaines

Pression [kPa]

550
500
450
400

Pression 24H

Pav-R1

27

Queen Mary

w—— Pay-U1
Stratford

P1 Aldred

Montréal &3



Weekly
analysis of
sector status
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OTHER POSSIBLE
IMPROVEMENTS

(0

Network Load Shedding:

Digital twin :

Force majeure: Load shedding of the water network to —
continue supplying users with a minimum quantity of
water, but with maintained quality ; =l

Enable simultaneous pressure regulation in certain = """ “« “ii i 40
sectors to reduce pipe breaks and leakage volumes;

Optimize opérations ;

Improve decision-making ;
Reduce energy consumption ;
Enhance predictive maintenance ;
Facilitate innovation ;

Improve operator trainingAméliorer la formatlongdes
opérateurs. .
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