il

Sabesp’s SCOA Portal

How PI System is supporting one of the world's largest water and
wastewater companies on integration
of business process informations

$ zIHWm

POWERED BY STEFANIN|
sabesp
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Mananciais

Agenda g

@

Project assumptions
SCOA Infrastructure (Scada + Pl System)
Construction of the environment

Pl Asset Framework / Pl Vision

Applications

Indicator of water shortage

Decision Making Aid
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| Tratamento de Agua

Coleta de Esgoto

Adugdo e Reservacdo

Distribuicdo

Sabesp Expectations
Main needs of Sabesp

What kind of environment do we need?

Project goals

Results

What we achieved so far

SABESP

Who we are

=E%: SCOAProject

What is SCOA?

Project initiatives

#PIWorld
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sabesp
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Founded in 1973

Attends 27,7 milions of citizens in
368 municipalities of S&o Paulo state

Employees: 14.170

First sanitation company listed in
New York Stock Exchange

Sabesp is the fourth largest

sanitation company in the world in
assisted population

#PIWorld  ©2019 OSisoft, LLC




Metropolitan Region of Sao Paulo State

The high concentration of population

demands large infrastructure

A

4 20% Brazil’s Gross Domestic Product

Limite da

7,9 km2 territorial extension

21,2 million people (~77% Sabesp)

Hydric Resources Availability

BRAZIL 35.000 m3hab.year
STATE OF SAO PAULO 2.468 m3hab.year

SELF SUFFICIENT | > 2.500 m3/hab.year
ONU
The shortage of water resources POOR < 2.500 m3hab.year

demands efficiency on operation Clbmstsllm CATIon —

oo < _CRITICAL < 1.500 m¥hab.year

. Pl WO rId SAN FRANCISCO 2019 #PIWorld ©2019 OSlsoft, LLC 5




Metropolitan Integrated System
Challenges: operate and manage complex infrastructure (present) to achieve goals (future)

---------------------------------------------------------------------

4,6 million of water connections
3,8 million of sewage connections

61 m3/s water production
18 m3/s treated wastewater

.......................................................

_______________________________________________________

100% water supply
81% sewage collection
75% treated wastewater

39 Municipalities
1.300km of Water Mains

98 Pump Stations
154 Water Distribution Tanks

9 Water Treatment Plants

Sewage 0
oo || 9% |
Sewage 0

#PIWorld  ©2019 OSisoft, LLC
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SCOA System on CCO: a legacy from the past

Cronology Of OUr CONLINUOUS M S mm—
evolution CCO - Operational Control Center (Water Transportation)

« 1982 - start-up of telemetry data ‘
with hardware design developed & =
especially for SABESP

1999 - Expansion of the system _
with new computers

« 2008 - SCADA system , = 4
implementation (PowerCC 4.2) i ‘

0Slsoft

PI World san erancisco 2019
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From 2008 on: operating successfully using SCOA created new
expectations...

« Reduce user dependency New Project: Main Goals

with support staff
 Deliver methodological and technological

« Fast integration of innovation, with positive impact for customers,
information from others working in challenges of present, visioning the
: future
business process for
decision making » Develop an environment that provides an
integrated analysis of the Sanitation Cycle
 Online monitoring of processes, with a friendly interface
indicators affecting
customers » Stable and reliable environment
: OF;;I'SUft SAN FRANCISCO 2019 #PIWorld  ©2019 Oslsoft, LLC 8



SCOA Project: modernization and business process integration

L

S ) ) |

2017 - SCADA system
update and Pl System

Implementation

" C.

0Slsoft. — .
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Main Expectations

Reduce user dependency
with support staff

0Slsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 10



Environment development

Pl ProcessBook with Pl
Asset Symbol templates
All native
Pl System tools
Distributed
maintenance
0Slsoft.

PIWorld san rrancisco 2019 Reports in Excel #PIWorld  ©2019 OSisoft, LLC 11

Pl Vision with Pl
AF templates

Tag creation with
Pl AF



Main Expectations

Reduce user dependency
with support staff

Stable and reliable
environment

0Slsoft.

PIWorld san rrancisco 2019

000 A
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Environment development

PI Interfaces
FailOver

Pl System High

(PI HA) Availability and Monitor

monitoring with
notifications

Pl Collective MCN Health

0Slsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 13



Main Expectations

Fast information for
decision making

Reduce user dependency
with support staff

Stable and reliable & A
environment 00
e

0Slsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 14



Environment development

All applications in PI Vision

&
N~

Online Availability and easy access
for all information

Pl Analyses + Pl Notifications

A

! OSlsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 15



Main Expectations

Reduce user dependency Fast information for
with support staff decision making

Stable and reliable Online monitoring of
environment indicators

0Slsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 16



Environment development

Online calculation of indicators with

PI Analyses Pl Notifications Pl Vision
78%

! OSlsoft.
PIWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 17



SCOA Infrastructure

Remote equipment Ccco

Corporate network

PllZ

PI-Asset Framework
and PI-Vision

5

S
o
NS

WA

PI DataArchive  PI DataArchive
Primary Secundary

PI-DataArchive HA

Routers / Routers

Modems Data Concentrator

POWERCC

! 0Slsoft.

PIWorld san rrancisco 2019

&
$

&
&

PI Interface PI Interface
1 2

PI-OPC Interface Failover

#PIWorld  ©2019 OSisoft, LLC 18
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Pl Asset Framework

File Search View Go Tools Help

@ Database [ QueryDate + ® @ | @ Back ) |H, Checkln <) v [2]Refresh | (F New Element + 022 x
Elements Sabesp
& Elements General | chid Elements | Attributes | Ports | Analyses [ Notification Rules | version|
- Sabesp
Apicacses Name: Sabesp
Distribuicgo Description:
9 Esgoto — ==
& Grandes Consumidores Template: =1 Type: None
& Mananciais Categories: Defauit Attribute: | <None> -
- (J Producio
- (@ Tratamento Extended Properties (0) Annotations (0) Location Security
€ Elament Searches Find: Parents Chidren EventFrames
Models Lavers  Connections
() Elements
|=={ Event Frames
{5 Library
@ Unit of Measure
8 Contacts
—H2CYULRYI IR
VAV
Sabesp Modified:06/12/20. :24:59 Owner:system Version: 01/01/1970 00:00:00, Revision 15
! 0Slsoft.
PIWorld san rrancisco 2019 #PIWorld

©2019 OSlsoft, LLC

19



Pl DataLink Reports

Opivision 288 rouactes
| G Aplicacdes
| sabesp . SR
Relatorio de Bombas Relatorio de Consumo Relatorio de Falta de Fase
eomaten ] [ T —
... =l ~— .

orio Gestao de Energia

orio Falta de C:
— e tmeane ! I ]
=y =8 : e S o =
e 5 —

Histograma de Vazido Relatorio IRA Quaiificador IRA
i 13

Histograma de Pressao

[ Jrr—————" ' [ J———— ] L= — e hssta Aeginfam 4 o 10
e : B3 =8—-—3 | =8 (e

s = e g — oo

& _ .'||||“‘”' a = = HH“!‘ a = “l““ A

:!HII/In.... S E[HIHH..., B HiH I

27/0212019 10:25:24

2710212019 02:25:24

g 7 oslsoft
Pl\World san FRANCISCO 2019

Pl DataLink
reports are
available for
download at
Pl Vision

#PIWorld  ©2019 OSisoft, LLC
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Pl Asset Framework

‘BHFile Edt View Insert Tools Draw Arenge Window Help S
i B B BB Ot |

LR < 25/01/2018 @I0172070 Y 3> k80 = > w S

Rt - O

__.Af.;*m - dol N -

Geconie goE : All screen
| -8 =

symbols were
associated
with Pl Asset
Framework
templates

0 - -

rRee
i
|

Yo (9§ E108 Embu das Attes Centre
#5: (§ E109 Embu Guagu Centro
9 E110 kapecerica da Sema C
- (@ E112 tapecerica da Sema C|
- 6 E131 Cotia Centro

- (9 E144 Booster Atalaia

- 6 E154 ETA Ao Cotia

- 6 E161 Cotia Jardim Atalaia

- (9 E168 Cotia Deriv. Caucaia d

- (@ E169 Vargem Grande Paulis
- (§ E187 Cotia Caucaia do Alto
- ( E200 ETA Embu Guagu

- ( E216 ltapecerica Jardim Jac

1

- Server Time =5 ¢ [m=] NUM

0Slsoft.
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Pl Event Frame - Water shortage event

Took:  Help

e Yiew Go
@ Detsbese 12 Query Date + © @) (B Back © |, Checkin ) « (&) Refresh | @ New Template = [Search Element Templates <]

- (@ PROD_EstagBo(Consumo) = ||| canea i
4- g PRoo)

- G PROD_EstacBofGerador) L] Entregs |
#- (@ PROO_EstagBo(IRA1) “ Descr N
ey o & i u  Name : ription:  Verfica se a populagio esta com Entrega de sgus (0 - Nio atenc

@700 Eachorrroni cesnregess || 8. Erkeon Cobores, = —

) PROO_EstagBo(Meddes) I Evento Faita e Agua

[ o na i AnshsisTypes @ Eresson ) Rollup ) Event Frome Generaton

G PROO_EstacBoReservettrio) -

& PROC_ Estacho(Torre) [7] Enable analyses when created from template

& #Roo.

~ (G PROO_EstagBo(Vahuia Manual)

S PR Select.

£ PROO0_Estaciolvea

PROD_Estagio(VoPrev_Atu) l Functions

- 6 PROD.Estacho =

E ’ﬂm,&l#nw’ |5 ‘ Name Expreszon Value at Last Trig |
-~ @ PROD_Producka ariablel|1f ‘Valor Refe fntrega | A =

@ PRo0_Sstems L L | ] —

G PROD_Subsistema if ‘valor Referéncia’= true and 'Ativo’= true and (badval oy

@ PROO_Subsstemal ) (“varidvel') or HasChanged('Varidvel','*-2as')a@) then 4 d

G PROD_Subsstema iavegecso ) else if ‘Valor Referéncia’= true and ‘Ativo’=true and 8] s

@ PROD_Subsistema(Vazio) HasChanged('Varidvel®,"*-26m") and ‘Varidvel'<'Minimo’ »| Asn

@5 Con then © else 1 il o ;

G 5QC_Geral g

T = - Abs (number x)
Returm the abcolute value of an integer or real number.
‘ Example: Abs{-2.2) [Retums 22)

Unit of Measure L. Fle Sewch View Go Tools Help
38 Contacts S Database [ Query Date - ® @ | Back ) |8, Checkin %) v () Refresh | i New Event Frame [
32 Mansgement P Event Frames
e -y 1 = &
= e
— Fatabe e ———_
kS g 350 A Name 1 (3.09:58:00] . | Duration Start Tme End Time. Desapton Category Seventy Primary Bement
- i3 [FSras... B . BT . B . A = Saraninina 01 N Ifl atl 0 n Of a
B e e s e e = et (0]
-~ == Falta De Agua - Estagdo E069 Diadema Jardim das Nacdes - Zona Bana -P. » - = Paltale ... 22142017 1. 2112017 18... Eventode fak... |RA None RAPeltadedgue TOROL
B s [ramaoe .. ventode ot T one RaFatadeigua C02
(-5 Ewa 0 g 1 Elocki E NS ot Dl Covle e N Dk - WIS T YT ... AN 17... Everto de ... [ RA Nane A Faltadeda TORD1
R A ack of water
by - Pot e o |irakace 22/117 6... | R/IYOLT 16... Eventode fak... | BA Hone RAfoitadedque PTO2
BB e 0 I Fatage... 21217 ... Eventode fat... A hone A Faitadedga CAMOL
- = Falt De Agua - Estagio 607 Sk Berardo Nova Pettoots - 2o seona | |m | = ratae .. 21w .| Evento e fo... [RA fane BaFltadelgua CAMOL
I fed o o T 200 6...| RN 16... Evertode fok... | RA rane R Fatadedue PTO2
s X ‘ s [ —rumce.. 2y .. Evensode fo.. B4 None RaFstadeiqus 0L
= Falta De. = == FaltaDe... 22142017 17. Evento de fat... RA None RA Faltadedgua PTO2
e o o o e e e e Il [iowane. 207 . o .. [BA e R Fotadels CAMOL
2ona A me  |ramoe... YDV B, BT ... Eversa e ot | RA fene R foltadeiue TORD1
B :;:::fa»-mmzshmmv.uss«u “ZowBaa- |y g | iFatage... 21417 1B... | BB 2. Eversode fak... | RA None RaFatadedge PTOZ
o = Falta De ... 22/142017 18... | 22/112017 19... Evento de falt... | RA None RAFaltadeAgua TOROY
Jeogety - = Falta De 22{1/2017 18... | 2/11/2017 20... Evento de fai... |RA None. A Feltadehoue PTOL
cdorind SUVE b ol = LR = Fata De. 221112017 19... | 22/11/2017 21 .. Evento de fat... |RA None RAFaltadedas PTO2
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Main KPI - Supply regulari

Delivery Point

The regularity of water supply is measured accordingly

to the
weighted by:

O Delivery Point

Population of Delivery Points (Station)

O Population of Stations (Subsystem)
O Population of Subsystems (System)

Population of Systems (Global)

#PIWorld  ©2019 OSisoft, LLC
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Pl Vision Navigation (Water Production)

B4 [AdbocDispiayy | [1] | Prooucao sDspeasma (7}

Main Display

General Map

B4 [AdHocDiplayy | [1] | Prooucac ADspcasmn

System

VouE s o oL e o
e o -

() s

Subystem

COI: O b OO o
: !ﬂ - el e
Station |2 .

vea 17 a1
om

4= Jacagus

4
S R R S R R R

251032019 16:57:16

ﬁ 7 oSisoft
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Pl Vision Navigation (Water Distribution)

Main Display

General Map

B [AdHoc Display

Business Unit

ortalscoa.sabesp.com.br/PiVision/#/Displ:

O pivision

gLy VRP  Asset | VRP ALVARO MACHADO PEDROSA ¥

a

:['  VRP ALVARO MACHADO REDROSA
Manager Unit Vol
— [ [l
) I%m P:i 15 M‘
|| [ S
Sector — ] + -

Installation

ﬁ 7 oSisoft
Pl\World san FRANCISCO 2019

2019 OSlsoft, LLC 25
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Pl Vision Navigation (Main Streams)

Water Production

General Map

System

Subsystem

Station

! 0Slsoft.

PIWorld san rrancisco 2019

Main Display

Distribution

Business Unit

Sector

Installation

Sewage Collection

General Map

Mngt Unit

Watershed

Installation

Customized displays

Pl ProcessBook

More than 700 displays
developed (development
accelerated by template
functionality)

Similar displays
Pl Vision

12 displays developed
(representing 2400 assets)

#PIWorld  ©2019 OSisoft, LLC 26



Pl PB - Main Display: SCOA Portal
Where SCOA Implementation is more “visible”

Business Process Integration

(Sabesp’s Intranet)

B4 AdHox Display PRODUCAC_AD\spcadmin

Friendly interface, providing

quick and reliable access to all

" information from infrastructure
Alarms and Reports supporting
Engineers and maintenance team,

minimizing problems (Predictives

and Preventives actions)

0OSlsoft
&‘ PI World san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 27



Pl PB - Water Treatment Plant o
Challenge: maximize water productlon > &
—_—— o § ETA Guarai m

40000

L ®®@@@® . [omoms Javs
= \

New Report: ! — Ceenle Tomle
Lack of Eneray is e \_e | Results: agility in decision making, better asset
available for both management (Sabesp’s Survey 2018)
Maintenence and .
Engeenering teams, c 2015 2017
o 2015 2017 Y

providing agility to R | | | | 11,06 % 6.87 % . 277 2681
e e SN | Number or field
preventive actions Corrective maintenance % equipment monitored

&“ Pl\World san FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 28
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Pl PB - Water Transportation and Distribution | #s = sy

IRA KPI Report, GIS Integration => support Loss Program continuously Q,ﬁ,;@;
crr— I 2

i R

Results: Increase in billing, improve operational ;;)i" o=
process and service quality o o
(Sabesp’s Loss Program - 2019) el

Programa Corporativo de Reducdo de
Perdas de Agua

2017 2018
348 337

Loss Index (I/con.day)

|

7 oSisoft
Pl\World san FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 29




Facing challenges, continuous learning s *sii

S

-5 &

Anomalia de Temperatura da Superficie do Mar JANZO14

Hydrological information was updated daily
(Sabesp’s Site - Internet)

REPURTAGEM DEG*\PA

|t

Population asked for hydrological topics using our
call center, competing with comercial and
operational topics

Press reachs population more easily (many
communication resources)

Water Crisis

0Slsoft.

PIWorld san rrancisco 2019
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Pl PB - Water Resources (Reservoirs) o

Hydrological Information - &2
Ori \)ision &4 Recursos Hidricos SX(  [AdtocDispiayy | [] | PrRoDUGAC ADWpreda
) ) ﬁ Recursos Hidricos S;n |
Intngratlon with — Atualizado: 2710212019 00:00:00 —
| fuston':_er m— M- " aaaar—
nrformation
(Internet / on-line) Ql@ b — e D

SISTEMA RIO GRANDE

'9

Results: Sabesp’s Image and Transparency
(Sabesp’s Satisfaction Survey 2018)

Precipitagéo Mensal Acumulada mm

T 2015 2017
84 % ' 66 % 88 %
: : &*ﬁ Customer satisfaction for

water consumption

-
&“ P| WOI’|C| SAN FRANCISCO 2019 #PIWorld  ©2019 OSlsoft, LLC 31



Pl Vision - Usage per Month is growing up
SCOA Implementation demonstrated its usability

Users per Month Access per Month
300
2000
250
1500
200
150 1000
100
500
50
0 0
© O o A A A A A A D 0 0 D0 WO O o o A A A A A A 9 D0 DWW O
NN NN NN NN N NNNNN NN N NNNNNN N NN AN NN N NN NN
\?pq F @& W \?99 @ W W P @ @ R W @ RS W

! OSlsoft.
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SCOA Project Numbers

More than 100,000 tags
3,100 displays (700 customized + 12 templates)
‘ 60 reports (Represents more than 2,400 assets)
‘ 2 years of ~2 Pl Consultants working in this project full time
‘ More than 250 trained users (50 in administration)
‘ 440 Users registered in the Active Directory

ﬁ" 0Slsoft
PI World san rrancisco 2019 33
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More Results

The lower the better

$ 2015
’ 0,58 kWh/m3

2015 @
2017
0,53 kWh/m3
2017

Claims about water Energy efficiency
shortage

0Slsoft.
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Intangible benefits

Shareholders Valuing and strengthening the brand of Sabesp
Society Compliance with regulatory requirements
Employees Greater assertiveness in solving problems (the first team that

will provide service is specialized)

Easy and continuous access to field information enables
proactivity and preventive action

New working procedures gave more synergy between the teams

0Slsoft.
PIlWorld san rrancisco 2019 #PIWorld  ©2019 OSlsoft, LLC 35



SABESP

SCOA Portal
How Pl System is suporting one of the world's largest

water and wastewater companies on integration

of business

Integrate diverse systems
and build an environment
where the user has quick
and reliable access to all
information in a friendly
interface.

0Slsoft.

PIWorld san rrancisco 2019

process informations

-

Use the Pl Asset
Framework's native tools
integrated with Pl System's
client tools.

Training of key users for
knowledge replication and
learning culture.

Improvement in the Sabesp’s
image (awarded as the second
most reliable public company in
Séo Paulo - 2018 - IBOPE)

#PIWorld  ©2019 OSisoft, LLC 36



Contact Information

Silvana C. S. S. Franco
« Manager of Supply Control
« Sabesp

e silfranco@sabesp.com.br

Diogo Avila de Castro

» Technology consultant
e |HM Stefanini
« diogo.castro@ihm.com.br

0Slsoft.
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Questions?

Please walt for

the microphone i

State your
name & company

& 0Slsoft
PI World san erancisco 2019

Please remember

=
TO DOWNLOAD g

APP, SEARCH
OSISOFT ostuot

PlIWorld

# Download on the ETITON
@& AppStore P> Google Play
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SB1E8 KeA LEBOHA

DZlEKUJE Cl m TAPADH LEIBH

neU

sasPiAnAA. MISAOTRA ANAO =

NGIYABONGAu

TESEKKUR EDERIM * O B R I G A D O |J.S.I.U
= DANKIE rerima kasiH 5 DANKON TANK TAPADH LEAT 09
£ CNACUBO I MULTUMESC
S PAKMET CI3TE <5 FAAFETAI

GO RAIBH MAITH AGAT =
BJTATOOAPA GRACIAS <

TV BIATOJJAPAM =
TAK DANKE = < o

PIWorld =
THANKYOU

EYxAPIzTQ GRATIAS TIBI SGRAZIE

ESKERRIK ASKO

I HVALA XBANABAM
TE$EKKUR EDERIM

Al SALAMAT MAHALO |IA‘OE  TAKK SKALDU HA °< DI ou MESI

rRaumaT MERCI GRAZZ| mascatitn
HATUR NUHUN paAxMAT CATA L

CAM ON BAN
WAZVIITA
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