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A missado da Bentley é fornecer solugfes inovadoras
de software as empresas e profissionais que planeiam,
dimensionam, constroem e operam a infraestrutura em
todo 0 Mundo, garantindo a sustentabilidade
economica e ambiental para a melhoria da qualidade
de vida
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Um Empresa Verdadeiramente Global

REVENUE BY REGION 2012 e

M Americas
I EMEA
Asia

19%
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GLOBAL DISTRIBUTION OF
BENTLEY COLLEAGUES
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Preocupac¢oes - Top 10

FIGURE 4
TOP10 INDUSTRY ISSUES

4.66

Aging water and sewer infrastructure

448

Managing capital costs

445

Managing operational costs (energy, chemicals, etc.)

438 Funding or availability of capital

.I
N
—
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Increasing/expanding regulation

Information technology

Treatment technology

Aging workforce

Water scarcity or availability, and/or conservation

Water loss (non-revenue water)

Source: Black & Veatch

Fartidpants were askedto rate the importance of eachissue using a scale of 1 to 5, where 1 indicates *Very Unimpartant® and 5 indicates

“Very Impartant®
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Uma estratégia de longo prazo com
beneficios imediatos

Melhores praticas da IWA

Gestao de
Pressao

l
!

Perdas reais ndo
evitaveis

Nivel econémico Controlo de Fugas
de perdas reais

Rapidez e qualidade
das reparagdes

Substituicao de condutas com o 4o oardas et Detegéo e reparagao de fugas
i i olume anual ae peraas reais ~ ~
0 menor impacte no servigo e anteaep | Reparagéo/Instalagéo de contadores

(ZMCs)

Gestao de
Infraestruturas

Gestéo de activos para maximo retorno
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Modelos !!

p v v

H =z | = h + —,
pg 29 29
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Controlo Activo de Perdas

DARWIN CALIBRATOR

Applied Research
porated & United Utilities

 Solugdo invovadora para detecéo de fugas

Optimization Method and Modeling Tool for
leakage Detection in Water Distribution

Watertown, Connecticut USA & Warnngton UK
E—— Y __ sum

* Indica os pontos criticos de fuga (localizagéo e
quantidade)
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Raw Measured Value for 12901DM01_02 Winwick HiLevel & BiNood (1 Jan 2003 - 1 Sep 2003)
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Utilizacdo de SCADA e informacgao
em Tempo Real
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timizacao de Bombagem

A X m

Label
Energy Pricing - 1

Percent Full (%)

0 82.5
00

v 80.0
Timefe
oo
10
2 77.5

Pump

8000 0.00

Station

Peak Demand Charge
[] Include Peak Demand Charge?

Peak Demand Charge: 0.0 Slkw
Billing Period: 720.000 hours
Energy Pricing
Start Energy Price: 0.1040 Skwh
Time From Start Energy Price -
(hours) (s/kwh)
1 8.000 0.1280 [
2 19.000 0.1040 |
3 24.000 0.1040 -

Energy Pricing

0.1300
0.1250
0.1200
0.1150
0.1100
0.1050

Energy Price ($/kWh)

0.000 5.000 10.000 15.000 20.000
Time From Start (hours)

J 144.00

Percent Full I
-

X 1484m. Y- 18.72m

4| Spety ol o o e xendpricd

Zoom Leve: 1092
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Workflow

Pipe Score System Inventory
! | )
Pipe Break Model Other Property
History I Of Interest
Break Fire Flow Criticality Analysis
Analysis Analysis Analysis
Normalized Normalized Normalized Normalized
Break Score Fire Score Criticality Score Score
Weighting
Overall
Score
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Otimizacao da Reabilitacao
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Um Novo Paradigma ...

CPU Advancement

Homogeneous Computing

Advancement

GPU
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Accelerated Modeling
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Data-Driven Model

* Big data, big opportunity
 Data # information

» Capture data relationships
« Fast ANN model training/
calibration

765

800
700
600
500
400
300

200
100

Computation Time (min)

On CPU
On GPU
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Flushing Problem

A e
Flov Velocity Change

—l [Bad’Accumulation]
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Remove
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BENTLEY WATERGEMS
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Hydin nt Flove Test m
————— #
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Headloss Change

Wodel Calibia on

n— \Pro'(lu'cc,
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{ |mprove

* Opening hydrant changes head loss and flow velocity of
pipes, which is useful
— Greater the change, more helpful for the model calibration
— Changing velocity helps remove bad accumulations in the pipe

¢ Very common operation in practice 7= Bentley
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Hydrant Selection - Find Best Hydrants To Open

B FHow ma_mw
o Howmuch flow?

.combinationjof;hydrants

« We don’t want to open all hydrants <- Limited number of hydrants should be
opened

«  Which one to open? -> Affect as much as possible pipes [Efficiency]
* How many to open? -> Require as few as possible [Cost]

«  How much hydrant flow should be used? -> Smaller the better
19 = Beniley
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Case study

* Use Hydrant Selection Tool
to find optimal combination

g P, of hydrants | |

— A water system with 429 pipes
O _
o ) LR et Tow tesing
Z l L% selected by experience
k\ ” - —Head loss change threshold:
=</ - 0.1 m H20 (0.14psi)
A — — Hydrant Flow Range: 32 — 126,

Interval: 4
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Sum of Pipe Lengths Comparison
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Sum of Pipe Lengths / Total Pipe Lengths
Comparison

90,00%
80,00%
70,00%
Q
8 60,00%
c
Y 50,00%
Q
5 40,00%
)]

=
9 30,00%
= ’ 0

Af

20,00%
10,00%

0,00%

Optimal VS Existing 8

1 2 3 4 5 6 7 8 12 20

Number of open hydrants

I Optimal

—Existing 8

* Optimal solution outperforms existing 8 hydrant setting
with even 2 hydrants
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Posicionamento de Sensores

® Pressure logger

UK DMA Model - Detection Percentage

100.00%
§ 95.00%
€
g  90.00% - - Lt
4
§ 85.00% - L — . — - 7 Optimized Loggers
§ g | | —— Existing 28 loggers

75.00%

20 25 28
Number of Loggers
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Posicionamento de Sensores

P ) ™
28 loggers 10 loggers
Placement o Placement

@ Pressurelogger

A @ Pressure logger f
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“E um conjunto de de processos,
suportados pela tecnologia, que criam valor
atraves da criacao, gestao e partilha da
informacao de um activo durante o seu
ciclo de vida”
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Planeamento de Processo de Compra (UK), January,
2013
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a guide 10 improvin Management

M Capabiiity Capability
y

Supply Chain

Client Capability Capability

Client and Supply Chain Appraisal

Critical Leveraged Strategic

Delivery Consortia
Alliancing New approaches

for efficient

Prime Contracting Delivery Partner
Cost Led Procurement Partnering

2 Stage Open Book Joint Ventures &

Frameworks PF2 delivery

High Quality Data Sets — lnlt)eg‘ratted
Innovation and Cost, Asset, Supplier Sbaid Other Best
best practice Case Practice

Studies and
Early Supplier Strategic Collaborative Project Bank Guidance
Engagement Incentivisation Working Accounts

Governance
andClient
Requirements
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¢ "\
Leadership/
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Informacao “Desintegrada”

4 )

s )
Estou a Mas a versao
trabalhar na mais actual é a
L Vers. 29.0 Vers. 31.5
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O Desafio...

Elemento Informacdo de
“Dimensionado” Activos e Processos
@
%,
%, Infor
% de Dimens
%
Configuracao Fisica
~ N
Formacao
P - em O&M
Conformidade - &
Compras
\. J

Elemento em “Manutencao” )
¢ Elemento “Construido”
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Especificagbes

Codifjos de
Construcag

ucoes de
Trapalho

Milestone 1.2

2 Esquematicos
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' I Reguld
Projectistas

de Obr:

Regulador Pessoas
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Especificagbes

3 Esquematicos

0 30 | WWW.BENTLEY.COM | © 2013 Bentley Systems, Incorporated E Bentleg

Sustaining Infrastructure



31

Realidade Aumentada 1

4A4-1 2A4-1 E1A3.4
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Realidade Aumentada 2
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Obrigado!
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