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Evolucion de la Gestion de Activos

Maintenance 3.0
EAM

Maintenance 2.0

CMMS and EAM Mantenimiento basado en la

condicioén: los sensores
monitorean la condicién y
envian alertas.

Maintenance 1.0

CMMS
Reactivo. Correr hasta a

. > i por calendario y Registro de
fallar y, a continuacion, :

i Mantenimiento predictivo:
+ OT
i basado en datos de

sensores.

corregir.

Mantenimiento preventivo

Fuente de definicién: IndustryWeek 2" June 2020 (Maintenance 1.0 — 4.0) Fuente de definicion: Hexagon September 2021 (Industry 5.0)
Understanding the enterprise asset maintenance maturity model How Digitalization Drives Sustainable Transformation

Industry 5.0
Sustentabilidad y
Autonomia

Robdética, maquinas
inteligentes y humanos
trabajando juntos, mejor y
mas rapido, aprovechando
tecnologias avanzadas
como loT y big data en pos
de la autonomia

Maintenance 4.0
APM

| Mantenimiento predictivo: i
' los algoritmos y los modelos ]
' de aprendizaje automatico ]
i determinan cuando fallara |
| un activo. ' | La Industria 5.0 expande los
i | | objetivos 4.0 al colocar

i | | seguridad, habilitacion y

i | | tecnologia para la

i | | sustentabilidad y la

] i productividad en todas las

industrias.

Mantenimiento prescriptivo:
disefia personas, procesos
y herramientas para
solucionar problema.




Hexagon desde un vistazo
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Nuestra Vision

Nuestro enfoque es la A |
autonomia uestro mar.C.O es la
Aprovechar los datos al méaximo de su potencial, @ S u Ste N tab | I | d ad

yendo mas alla de la automatizacion, hacia la

autonomia Seguridad, eficiencia, productividad y calidad

dan como resultado una sustentabilidad
escalable

Nuestro metodologia es Nuestra estabilidad esta
la innovacion constantemente probada
Con casi 4,000 empleados en I1+D y mas de Crecimiento de las ventas de 500 millones de
3,700 patentes activas USD en 2,000 a 3,800 millones de USD en 2020
con aproximadamente 21,000 empleados en 50
paises
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Lider mundial en soluciones de realidad digital que
estan empoderando un futuro autonomo y sustentable
al poner los datos a trabajar




Autonomous Data Collection

Mundo Real

Capture & Transfer

New Assets @
N
o
o
/
Existing Assets

Physical Activities

Visualize & Analyze

Define Actions




Nuestro Portfolio para la Gestion Inteligente del Ciclo de Vida de Activos

EFFICIENCY PRODUCTIVITY -
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¢,Que datos
necesito?

= S
" “ Reality Capture
- Data

Design &
' Engineering

IloT and Sensor
S Data

. ~ Operational Data

Digital Backbone

=

Data
Consolidation
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Al-Based
Smartification
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¢Que tengo que hacer
hoy?

Embedded Work Processes

Plan
Design
Execute

Vv Vv

Visualization and
Personalization

RO le-Baéed
e Pane

¢,Que decisiones
necesito tomar?

m ‘Décision Support Analytics

l Outcomes

e o
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Presiones de la Industria que impactan a la Gestion de Activos

AR RN

Margen Operativo

Aumento de Ingresos

@ Finanzas

Asignacion de Capital

Mitigacion de Riesgo

SG

& Cumplimiento de Normativas

Etica y Sustentabilidad

frm

Aceleracion de la Digitalizacion

Operaciones Seguras

Gente y
Tecnologia

iy

Retencion de Talento y
Conocimiento

il

Utilizacion
de Activos

La 6ptima
utilizacion de
activos dara

como resultado
una mayor
produccién y, por
lo tanto, generara
mayores
ingresos.

Optimizacion
de Costo

Las operaciones
eficientes
impulsan el
control efectivo
de costos de
mantenimiento
de equipos de
mision critica

302

Asignacion
de Capital

La asignacion
efectiva de
capital aumenta
la vida util de los
activos; reduce el
CAPEX; mejora
los inventarios de
repuestos; lo
gue reduce la
necesidad de
capital de trabajo.

v,

Sustentabilidad

La gestidn
Sustentable de

los activos ayuda

a lograr los
objetivos de

descarbonizacion
.La auditabilidad

ayuda al

cumplimiento de

las normativas

a0

—_° -J

Operaciones
Digitales

La digitalizacién
permite un mayor
aprovechamiento
del conocimiento

proporcionando

productividad y

seguridad
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Casos de Aplicacion
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Casos de aplicacion, del modelo digital a la gestion de mantenimiento edilicio

.
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Casos de aplicacion, interaccion con el modelo digital de una planta

.
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WATER (ITSGDENAO54_DEM) Org: USCAE Group/User: 2020/JBARWICK ~ #=+

67333 Pump, centrifugal

B % > @& 2@ | [€]m -l

Record View  Comments Structure Details Events Costs PM Schedules fety rmits Reliability Calculations Documents

OpenCAD BIM 11.71.1 Equipment

IFC models

B8 Extd 1048400
Tree view

Class View | Search..

: 00067333 Pump, centrifugal:
E0C 4 g Status: Installed
» Type: Asset
EDC 3 ) . . 4 . L Department: Columbia Water Plant
i y Category: Centrifugal Pump

Safety: (. |
8

BPR-201-123 . d ™ Out of Service:

EDC2

APR-203-101

EDR 5

Asset details
APR-203-131
APR-203-121

Create work order
APR-203-1

HxGN EAM code:: # 00067333 View Non-conformity

Parent object

Andai . Work order list
Attribute _ 067333 Pump, centrifugal 001270 Columbia Water Plant

v p_set: Permit to work

067334 Fump, centrifugal 001270 Columbia Water Flant
AssetName 203-BPR-PV-120
167347 C-Valve, isolation FO0012 Columbia Water Plant
8 Work Orders
1049150 00167399 Valve, isolation FO0012 Columbia Water Plant

127 001-00167037 The Water Treatment Plant FLOOOA Columbia Water Plant
14 ¢ Displaying topics 1-5 of 5

Start Center  Assets  PM andard W Systems  Work Orders




Work « Materials v Equi Purchasing v Operations Administration PTW Dashboard v

&«

PTW - DATA ANALYSIS

PTW Type

PTW - Data Analysis Screen Map: STO-DT-0007-08_PLOT_PLAN-STO_GENERAL.SVG
¥ Refresh 2D Clear Filter
Ptw PtW description T Data required juipment Equipment description LOTO certificate LOTO cert. description Loto Type Isolation Point P sp Method Isp Type
10000 Tank cleaning Unfinished 0 - 1 T ) M-LOTO: 10015 - E-LOTO: 10014
10000
10000
10000 - - - M-931-01-02 2 MOV 02, Ta STO 10014
10014

Cambiar el aceite de lubricac Ready for Aut t TK-1( M-LOTO: - E-LOTO: 10014

10004 - - - I v (S 10014




Work Materials « Equipment + Purchasing v Operations + Administration v PTW Dashboard v

&« | v

PTW - DATA ANALYSIS

PTW Type

ISOLATION

M-LOTO (hot)

E-LOTO (hot)

M-LOTO (hot)

E-LOTO (hot)

PTW - Data Analysis Screen Map: STO-DT-0007-08_PLOT_PLAN-STO_GENERAL.SVG

1 Clear Filter

S

PtW description Stk' ) Data requir uipment Equipment description LOTO certificate LOTO cert. description Loto Type Isolation Point Isp Desc Isp Method Isp Type

Tank cleaning Unfinished o 1 T 1 1 M-LOTO: 10015 - E-LOTO: 10014

10015

Cambiar el aceite de lubricac

10014




Casos de Aplicacion : Modelo Digital de Optimizacion

de Recursos

Setup (HXGN EAM)

CREW 1 ﬂ CREW 2 s ﬂ CREW 3 m

] ‘ -
) .=&
- Qualifications:
2,73, Super E1,E2 E3,EM M1,M2 M3 MM
Super

Example Scenario

Qualifications: Quali ons
M1,M2,M3,E1,E2,E3 E1,E2,E3,T1

Qualicatons: 80 Activities, 10 Crews
E1,E2E3M1,M2,M3 MM, T1,T2
T3

CREW 7 . e c X (XX
a;—; m ™~ REW 9 é—:; “ﬁﬂ

Qualifications: Qualifications:

E1,E2 E3 M1,M2 EM.E1,E2 Pilot E1,E2,E3,L1,L2,L3,M1

Qualifications:
E1,E2,E3M1,M2 MM

CREW 10

Qualifications:
E1,Super

Optimize

Optimized
Scheduler

—p  Results (EAM)

Schedule

+ Crew 1
Activity A
Activity B
« Crew 2
Activity C
Activity B
Unassigned
Activities

» Activity X
« Activity Y

" HEXAGON



i: w g W all Claro AR & TE862% M
| . 7 : ‘ _l = 0 Work Order +
Técnico

117502 Vibration On Pump 33

67333

Pump, centrifugal

B Released Breakdown
& High 24 Mar 2021

113207
67333

Pump, centrifugal
Released Breakdown
High 24 Mar 2021

RRve ¢ T

112039 Altas Vibraciones
67333

Pump, centrifugal
Scheduled Breakdown
B Critical/Emergency 11 Mar 2020

111019

WV-700

Valve
Released Breakdown

B Critical/Emergency 29 May 2019

111014
WV-700
Valve

Released Breakdown
Medium 29 May 2019




Caso de Aplicacion: Modelo Digital de Activos Lineales

672579 Water Main from WN-756 to WN-703

Ny 672579 - Water Main from WN-...
Status: Instzlled
Department: WTRO1
Assigned To:

Ny 672580 - Water Main from WV-..,
Status: Instzlled
Department: WTRO1
Assigned To:

Ny 672581 - Water Main from WN-...
status: Installed
Department: WTRO1
Assigned To:

Ny 672582 - Water Main from WV-...
Status: Installed
Department: WTRO1
Assigned To:

Ny 672596 - Water Main from WV-...
Status: Installed
Department: WTRO1
Assigned To:

Ny 672603 - Water Main from WV-...
Status: Installed
Department: WTRO1
Assigrned To:

Ny 672605 - Water Main from WN-...
Status: Installed
Department: WTRO1
Assigrned To:

Ny 672606 - Water Main from WN-...
Status: Installed
Department: WTRO1
Assigrned To:

= X

Q, start Typing (3 Clarence Saunders %, < R«

WATER (ITSGDENAOS4 DEM) Org: USCAE Group/User: 3010/CSAUNDERS  »»»

Work Order Checklists an mpacted Connections Documents

129.590504 FEET P eiris ¢

& O P 2my Q- B

X Effective: | p6/10/2022 = £~

.
R R N R N

& Linear References

Work Orders ¥ || Open Wark Orders ¥ | Edit @, Y

— .
« g Points of

B Condition Inde (#4) Good/3.9 (5) Excellent/4.

B Criticality Inc Low/122 Low/122

B RiskPriority : Low /5 Low /5

~ @ Related Equipment

El Planned Pipe Repair

Start Center  Asset Call Center  GIS Map Search  Optimized Scheduler Setup  Part: Systems  Work Orders HEXAGON



Caso de Aplicacion: Modelo Digital de Activos Lineales

Q~ 7811-312 Record View tail vents Structure Details 0sts Statistical Failure Data

£ 7811-312 - Track-GEO-508B | Track-GE0O-508B
Department: YVR02 %
Organization: CAYVR Department.®| YVR02

Class: 400-7811 Line:®

Target Life (years)

Equipment Details
Est Replace Value

Replacement Value

Manufacturer:®| SFTTR

Tracking Details
Part Association
Risk and Reliability - RCM Details

Documents

Reliability Calcu

10,000.00

Rankings

Q Aline Johnston

Ranking Survey Documents

Organization
tatus: | Installed / Active

Commission Date:” | 20-NOV-2010

GIS Details
GIS ID
Map
Map Org
Profile
Layer
Location X

Location Y

Linear Reference Details

<N

tum Value




Caso de Aplicacion: Digitalizacion de Manuales de Fabricantes

— X

< R «

Work Orders ITSGDENAT06 DEM Org: ORG1 Group / User: AK-P/JBLAKE ~ =»»

36102 Sludge Pump PM

® m & ? Hg e M =l

- Sag i Record View  Activities Material Schedule Labor Cost Summiary Permits Book Labor Closin
Search n Work ¥ g

36102 - Sludge Pump PM ) /14 a 0

Equip/Location: T101-PMP-5LD-01 :
Equipment Descri.. Sludge Pump #102 - — Qs_‘f‘,\
Status: Assigned

.| Material List WO activity 10 Checkout A
—m_mm_———M|
070.002.000 Eearing, Ball MA-1
180.002.155 Volute MA-1
200.004.330 Clamp, Muffler MA-1
200.005.115 Clamp, Hose MA-1
255.001.000 Coupling, Flexible 7 IMA-1
430.007.155 Housing, Interm... MA-1
25 430.009.155 Housing, Governor 7 MA-1
27 430.010. 150 Housing, Bearing 7 IMA-1 i]
28 444.002.010 Impeller MA-1 0
4 Page > M ¢ Displaying topics 1- 9 of 9

Drawings List

Start Center  Asset Calibrated Equipment  PM Schedules Parts  Positions  Projects  Systems




Caso de Aplicacion: Digitalizacion de Manuales de Fabricantes

Work Orders ITSGDENA106_DEM Org: ORGT Group / User: AK-P / JBLAKE

36102 Sludge Pump PM

® o @ ? M l« M =l

Q~ search withi n Work Q Record View  Activities Material Schedule Labor Cost Summary Permits Book Labor Closing fety cklist OpenCAD XBrowser

36‘]02.- SIudge Pump PM @ /14 a 5
Equip/Location: T101-PMP-5LD-01 :

Equipment Descri... Sludge Pump #102 ;6______.. &%) 5) —
Status: Assigned & = L

Material List - Issue / Plann..

Part number:
Part description
Store

Bin:

Lot:

Available QTY:
Material List WO activity: 10 Check out A~

: NO activity:
EEECTENCTTECT I IR ——M|

O Issue Planning
070.002.000 Eearing. Ball -

Issue

0.0 155 /i t
180.002.155 Volute Quantity:

200.004.330 Clamp, Muffler
200.005.115 Clamp, Hose Cancel  Continue
255.001.000 Coupling, Flexible
430.007.155 Housing, Interm. ..

25 430.009.155 Housing, Govemaor

27 430.010.150 Housing, Bearing

28 444.002.010 Impeller VIA- 0

4 4 Page | | ¢ Displaying topics 1- 9 of 9

Drawings List

Start Center  Asset Calibrated Equipment  PM Schedules  Parts  Positions  Projects  Systems




Foco en la
Sustentabilidad







R-evolution.com

2-evolution

Powered by Hexagon
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R-evolution in progress: Digitalising solar energy
production

On the front lines of R-evolution

e

e
s o

Construction T ‘ 2 Mobile sensors
: optimisation ‘

o

Planning
and design
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R-evolution.com
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R-evolution.com
@ HEXAGON / () Revolution

The Sustainability Revolution Urgent Priorities R-Initiatives R-Ventures AboutUs Engage

Facilitating
Hexagon and
H2U's strategic
partnership

Unleashing digital reality technologies to
accelerate and scale green hydrogen plant
design and performance




R-evolution.com
% HEXAGON / @ -evolution

The Sustainability Revolution Urgent Priorities R-Initiatives R-Ventures AboutUs Engage

Riinitiatives'are steady way‘hgvfmnovatlon !
.sustalnable fufure & SN |

b3 AN
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R-evolution.com
@ HEXAGON / (R) Revolution

The Sustainability Revolution Urgent Priorities R-Initiatives R-Ventures AboutUs Engage

R-evolution enable
blue carbon credits

Blue carbon ecosystem discovered by sharks, validated with
Bathymetric LiDAR enable the world’s first blue carbon credits

LEARN MORE -




R-evolution.com
@ HEXAGON // () Revolution

The Sustainability Revolution Urgent Priorities R-Initiatives R-Ventures AboutUs Engage

el

R-evolution launches
venture capital

The programme aims to help green-tech startups accelerate
their next breakthroughs through seed funding or in-kind
technology

LEARN MORE -
." A A_’Jv,mr\:: :.‘ .\:" .

g
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Hexagon, hacia una gestion de
activos autonomay sustentable

GRACIAS

_—

Nicolas.Luders@Hexagon.com g e




