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CEMEX COMPANY PROFILE

Summary

Our Mission is to create sustainable value by providing industry-leading products and solutions to satisfy the
construction needs of our customers around the world

2018 Sales Distribution 2018 Sales
o by product (% hi
" We produce, distribute, and sell cement, ready-mix, yp (%) Diczt?i%%:?oi E;,)
aggregates, and related building materials
in more than 50 countries, and we maintain trade a
relationships in approximately 102 nations
A global industry leader /AemEx lﬁemEx

Building the future Building the future

" One of the leading cement manufacturers in the world

" World's leading supplier of ready-mix concrete, and one
of the world's largest suppliers of aggregates

" One of the world's top traders of cement and clinker

Bl Cement

B Ready-mix concrete
. B Aggregates H EUR
Key Figures* SCA&C
2018 Sales US $ 14.38 billion B AMEA
Operating EBITDA US $ 2.56 billion
Employees Worldwide 42,000
Employee Fatalities (Num.) 13

Employee Lost time injuries (Num.) 95

Cement 93M tons with 56 plants & 11 mills
Production Capacity / Yr Aggregates 150M tons

Ready Mix 53 M m3
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In 2014 CEMEX launched the Global Business Networks Covering Our Main
Business Lines

Cement Aggregates Ready Mix
" CUSTOMER @ AW
CENTRICITY Readu Mix
\ A.ggl'ﬂ.gﬂlﬂ'E GLoBAL "!TW:FK

*  Custormner Ceniricity Foundations

*  Custorner Segmeniation

& Value Propositions

* Lales Managemert

Digital Commercial Model * Value before Volume * YVaolue before Volume

L]

Small End Custorners
Value Added Products

Value before Volume

L]

L]

t\ CUSTOMER
CENTHICITY
L]

*  Commercial Acodeny

* Mainfenance
= A et Managemend * Aszet Management
* Operafional Efficiency s
* Best Praclices Mobilzafion
* Operafional Excellencs * Dperafional Excellence * Operafional Excellence

A . b SUPPLY CHAIN : _
+ Supply Chain o BAL NETWORH * Sales & Cperations Planning

* Freight Manogemenit

BEEIEL + Networc Opfimization
* Concrete Paving Solufions
* Concrefe Building Scluficns

R THL



Cement Operations Global Network

Strategy

+ Achieve and sustain at least 90% of operative efficiency in every kiln

* Implement CEMEX’s Operational Excellence Management approach based
on lean six sigma principles to enhance productivity and performance of the

“Our mission is to have the best Cement Operations in the plants

world, with the safest, most efficient and low cost operations,

offering the best quality, high valued, customer-oriented + Deploy CEMEX's Asset Management Model by enable RCM 2, improve our
products and services with the most engaged, well trained, maintenance processes and tools, optimize preventive maintenance and
highly motivated, fully committed employees working as a move towards condition based maintenance to improve reliability of critical
team, across geographies. Acting at all times in a sustainable equipment in our plants and to optimize maintenance cost

way, having the best reputation and relations with the

community.”

« Develop a new Operations Model with up to date processes, tools and work
procedures to deploy an evolved philosophy for our strategic, tactic and
operative layers to work as One CEMEX

» Follow up Clinker Factor, Quality, Fuel mix optimization and electric power
optimization initiatives, and engage other audiences to share best practices

In order to achieve our strategic objectives the network defined specific tracks and teams to work on the different
strategic initiatives...
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Cement Operations Global Network

Strategic priorities of our Tracks

Achieve and Maximize Increase Deploy new Enable smart Optimize Optimize
a2 sustain 909% productivity reliability of operations factory energy (fuel clinker factor
= of OF in all and reduce critical assets mdel and concepts for and electric) and chemical
E our kilns waste by while academy to cerment usage arwd quality of raw
o deploying optimizing train operations cost materials and
2 lean six sigma maintenance employeess cement
principles cost

Dperative Efficiency

Maintenance

Operational BExcellence

Best Practices — Fuels Management

Best Practices — Electric Energy

Best Practices — Quality S Rawr

Materials

Operations Model

Multiple initiatives started to leverage from current practices and systems and others to start working

on innovative technologies...
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But before we needed to level the production process with “Cement
Production Model” in our cement plants...

w Sourcing Costing

Reporting

SAM Production (SAP-PP) Logistics

Planning / Execution / Stocks

Predictive Models, Alarms,
Events & Downtime

Process Viewing
Pl WebParts

Data Validation
PIMS-DVM

Emissions & Energy
Monitoring

PIMS

Pl system

Quality Management Components

PIMS-QM

PIMS {(E‘

High Availability

T( Data Analysis
L SQC / COREsight

CIM
Mill Integral Control

CPM components

New components
currently enabled

e —— not yet enabled
Emissions Energy DCS Laboratory
Meters Meters PLCs Systems
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... while the maintenance practice was globally stirengthened with reliability
centered maintenance...

Revised functional failures /

. . Reliability Centered .. .
maintenance strategies and W — Y Criticality assessment

standard works Analyses

Root Cause Analyses Mgicn?:gg:'?ce
(RCA) Strategies
Unplanned stoppages due to Schedule of inspections and
maintenance failure planned maintenance (workforce,

tools, parts and services)

Autonomous
Maintenance &
Inspection rounds

Equipment failures

Execution of work orders «Statistics of equipment

Compliance of schedule health.
_ Condifion Monitoring «Generation of nofifications
Mainfenance work (Predictive of alerts or functional
Maintenance) .
failures.

* Maintenance schedule schedule
« Approval of work orders maintenance work
» Assignment of work orders
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... a program that was deployed worldwide during 2015-2016 with the

services of

9 plants with 350 days of
change management

14 plants with over 550 days
of change management

| SCASC e

14 plants with over 550 days
of change management

the Aladon Network...

15 plants with 550 days of
change management

._‘ 7 plants 300 days of

® change management

RCM benefits
- Attractive payback on a global basis

« Cost of maintenance potentially could be
reduced from 5% to 20%

* Relevant savings estimated to start 2 years

after beginning implementation
+ Benefits to plants include

* Maintenance cost stability and better
equipment reliability

* The increased reliability enables additional
volume of production

* Workforce and working capital optimization

Scope of works included per site; plant assessment, 3 days general training, 10 day training for power users and
coaching sessions to generate the new maintenance strategies for the critical equipment in the plants
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. So in parallel we then could understand what Industry 4.0 could offer us...

WHY INDUSTRY 4.0?

Establishing the Vision

Autonomous

Today’s digital technologies can enable CEMEX to disrupt Robots
the building materials industry E

----- 1z 77
. .
. .
o

= iﬁ Simulation
Big Data ﬁ’

System

ugmente ~ ‘
A geant; d |'l a_ /q_lz ,‘\lm l Oo Integration

] - o~ World’s Smartest
Technologies enabling Industry 4.0 "are ripe to disrupt the i 9 Cement Operations @ g -
manufacturing value chain...now is the time for manufacturing
companies to decide how to respond" ,.I\ i
[ [ (PR
Cloud_ Cybersecurity
NEORIS — NEORIS — i sl
tial: Do Not Reproduce without prior written permission from NEORIS. ecsteolss Al Confidential: Do Not Reproduce without prior written permission from NEORIS.

Sou rces: McKinsey & Company — Industry 4.0 How to navigate digitalization of the man ufactu ring sector
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... S0 then we could understand what Indusiry 4.0 could offer us...

A new phase of manufacturing has arrived: the connected enterprise

Start of the 20th century

Late 18th century 1

[N
e
H Electricity and assembly lines

paved the way for mass

° O
il

Steam engines and hydraulic manufacturing, improved
power fil'_l‘-'e improved infrastructure, and advances
productivity and enabled in financing and credit markets

industrialization

Optimize Traditional Objectives...
Cost Innovation Service

Quality Safety Flexibility

1970s to 2000s

1] Wi

Advances in computing and
networks allow for rapid
information exchange and
production processes
automation

...and New Objectives...

Revenue

4™ Industrial Revolution

%_Q =
E..oi

“Optimizing™ production enabled
by a vast network of connected
devices and advanced
analytics

...By Better Managing
Visibility Variability

Volume Velocity

D206 DeioRte CONSLING Group 5.C.

Applying innovative capabilities to digitize supply networks involves a continuous
flow of information, goods and services between the physical and digital worlds

@) Physical to Digital: Capture signals and data
from the physical world to create a digital record

Physical

Digital to Physical: Deliver information in automated
and more effective ways to generate actions and

changes in the physical world

Digital to Digital:
Exchange and
enrichment of
information using
advanced analytics,
artificial intelligence
and machine
leaming to drive
meaningful insights

2016 Delofite Consuiting Group S.C.




So then we could understand what Industry 4.0 could offer us...

Mobile devices

Cloud computing

Augmented

reality/wearables @

Customer profiling

Big data analytics

Smart sensors

3D printing

Source: PWC, 2014

ﬁ?‘ Advanced human-machine ’:g";’l‘;:'
interfaces

Authentications &
fraud detection

(210s]
investments
with big impacts:
it's time
to commit

Location detection
technologies

Industry 4.0
is accelerating
globalisation, but
with a distinctly

Robust,
enterprise-wide
data analytics
capabilities require
significant
change

=)

From talk
to action

Digitisation
drives quantum
leaps in
performance

Deepen digital
relationships with
more empowered

customers

Focus on
people and
culture to drive
transformation

Data analytics
and digital
trust are the
foundation of
Industry 4.0




... S0 then we could understand what Indusiry 4.0 could offer us...

What is the first wave of implementation?

Where is the value potential
of the Internet of Things?

= 1% of dala carrendy ured.
beleroperali mantly for slarma or real-Hes
g Ly saplors control; mans can be ussd for
A% of totsl vakie aptimiration mnd prediction
¥
-E:;:,; mmmmmmmmm -
fraim B2B apploatisng
L(E. then somsuser T

Cfves
rscu wies i S D Pliniapt
CONCON-Can TRITRNANo gy
SAER-THER Froruiey
1, E
-,
T
9 setlings . - H
Ciriss S L 8 TGRS [—
s e of i kol patestisl imgact of ke A
e &30 trllioe=11,1 teillian e
S, T par year in 2025 1 FTAT
R, ) =
Cuimkds Rstad sraronreTis
Loz et e gt ]}) S chesnd
SZEon-pson sn0e-1.27
uran ‘Warksiza
Heam ars Opaowions aplraies
= Sl T o Ty
- 51 S0EE-500n

Source: McKinsey and Co.

« “Predictive maintenance is the
killer app for the IIoT” - Tom
Siebel (C3IoT)

* There is a tremendous
opportunity for lIoT to amplify
the company’s current problem
solving culture:

» Define

+ Measure

+ Analyze

+ Implement
+ Control

I H .
B Massachusetts Institute of Technology I I I I
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... So then we could understand what Industry 4.0 could offer us...

Predictive maintenance enabled by sensors
Sensor deployment led to 80 percent reduction in unplanned downtime at a leading Chemicals company

Extruder refabity optimization - 80+
urplanned fallures each yoar

©2016 Delokte Consuting Group S.C.
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... S0 then we could understand what Indusiry 4.0 could offer us...

MINING: DIGITAL ENABLEMENT OF
CONTRACTORS FOR TURN
AROUNDS

CONNECTED
MINE CLIENT #3

Accenture is helping the client to track
over 1800 contractors with RFID tags
during an industrial shutdown

Tracking is helping to improve
management of workforce time on tools,
better management of fatigue,
management of density alerts, and
improved financial reconciliation. Data
captured wirelessly from workers is also
being used to determine hoj future
shutdowns can be better managed.

Copyright ® 2017 Accenture Al rights reserved.
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And based on the analyses to start with some quick wins...

Current state Future state

MVC (costing system) CX costing system —§  SAP-BW/BO— i
i [ =i f = M

CX Grafoper (Global - Cognos) - SAP — PP + SAP -PM — — SAP WM i
CX Grafoper (production & downtime) & CX SICA (qualisss CXDVM CX PIMS -Q)M— i W I
+  Daily Manual updating ?ﬁ/ ’(ﬁ gf/ - « Daily validation . - . - L---4 -0 I_ - :
» Automatic (some countries) ﬁ ﬁ ﬁ « Automatic
Osi Soft’s PI System © (v. 2006/2010/2012) = Osi Soft’s PI System © (v 2017/2018) =
0 0 0 0 0 0
SCADA Systems SCADA Systems

Obsolete (Elderly) platform
B Mature platform
m Early / Adult technology

//CEI'I'IEX




Future state scope for digital fransformation of cement operations

SAP Leonar do

é} +ableau
N

Petuum’

SeeqQ

- ™
i

« Enable new condition monitoring  Enable process digitalization with » Connectivity of process information
sensors and beacons (loT) integration to SAP maintenance » Enable analytics models to predict
» Enhance communication  Enable digital plant app to equipment behavior
infrastructure in the plant streamline coordination and  Collaboration between data
» Migrate to latest PIMS version collaboration scientists and maintenance workers
« Strengthen cybersecurity scheme * Availability of geolocation of to review failure cases
personnel, equipment and visibility * Feedback SAP maintenance to
of equipment performance optimize inspections rounds and

planned maintenance routines

//:EI'I'IEX




CX WIZE - FUNCTIONAL SCOPE

Persona

Maintenance field
worker

Production field
worker

Maintenance planner

Maintenance
manager

Production manager

Control room
operator

Remote monitoring
operator

Plant director
Operative support

Application
administrator

Capabilities

Alarms

Chat

IP Cameras
Location of assets
Location of people
Map

Offline mode

Integration with PI
Coresight

Roles
Single sign on
Status of assets

Integration with SAP
Work manager

Integration with Al &
Predictive analytics

//:EI'I'IEX

Connectivity with
Systems of records

Analytics tool

Plant historian - OsiSoft
GIS — Google maps / ESRI
SAP Work manager

loT - Sensors

Geolocation of app
users (lat, long)

Beacons — geolocation
of external crews

Condition monitoring
sensors




SAP MM + SAP WM vé.5

DATA FLOW COMPARISON
Distribute Prioritize

Work Work
1 < [
L‘{J' Create - 4
= Work Order
o3 .
@
e
x Assign Perform
6 Work Work
= < C

Print
Work Order Return to
Office

eccco TELCEL & 18:33

< Médulos

SAM WM Demo

EMEX International Holding A

Menu

Ordenes Ordenes

Avisos Avisos

<

Complete
Paperwork

Ub...ica Ubicacién...

Equipo Equipo

Paper Workflow
~== Mobile Workflow

Enter Data

Into Database

©C ©O©

Collect Review
Work Orders Work Orders

3|qejieAny eyeq

Personas

Field technician

Work coordinator

* Manage assigned work
orders
» Execute work orders

+ Assign and fransfer work
orders to field technicians
» Receive push nofifications for

I(\)/}Gvogﬁlg(emen’r » Consult attached authorized work orders
Orders documentation (PDF's,
Pictures, etc.)
+ Add time and notify closure
of work order
* |dentify equipment » Review notifications coming
Management (barcode) o from ’rh.e field Teg:.hnic.icns.
of . CregTe notifications to » Consolidate notifications into
Nofifications equipment work orders
+ Add attachments (pictures
/ videos)
 View assigned inspection » Create inspection rounds
rounds » Define measurement poinfts
* View resources and tools for and limits
Management the rounds * Assign and transfer inspection
of Inspection * Execute rounds and record work orders to field
Rounds readings for defined technicians

equipment in the round
(pressure, temperature,
vibration, etc.)

* Monitor work execution and
frends of process variables
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SAP MM + SAP WM

DEPLOYMENT SCOPE
15 plants, On going 2020 Key Benefits 2015 2019
with 150/600 SAP WM - -
Users Indicators (Kilns)
o - Operational efficiency 85% 89%
Equipment availability 926% 7%
9 plants, On going with ® Mean time between failures (Hrs) 420 hrs. 1,000 hrs
500/600 SAP WM users ® AMEA Mean time to repair (Hrs) 11.1 14.2
. J7 lants, Planned for
202)

14 plants, completed @
with1000 SAP WM users

| SCASC  pey

14 plants, Planned
for 2021

Multiple efforts are combined to increase equipment reliability and operational efficiency
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Cement Operations Journey with Customer Journey touch-points )

Raw Material
extraction &
preparation

%"

1. Quarries
2. Explosive handling

3. Alternative Raw
materials

4. Mobile Equipment
5. Crushing

6. Homogenization
and storage

Material
Handling

7. Hot clinker
handling

8. Cranes

9. Bucket Elevators
10. Conveyor Belts

11. Weight feeders

Handling
Fuels

i

12. Primary Fuels

13. Alternative
Fuels

Process

14. Rotary Kiln
15. Refractory

16. Calciner and
preheater

17. Clinker Cooler
18. Grinding Mill
19. Control Systems

20.
21.

22.
23.

Fuel Gas
Cleaning

%

Waste Generation
Fuel Gas
identification

Dust Filter

Fuel Gas
desulfurization

. Emissions

Monitoring

Bulk, Bags

Packaging &

Logistics

By

25.

26.

27.

28.
29.

Bulk (assisted & self
service)

Bags filling &
palletizing
Transport (Loading,
weighting, ticketing
& exit)

Port Facilities
Warehouses

Maintenance General Services

Predictive &
Preventive

Major Outage
Plan. & Schedul.
Spare Parts
Procurement

Management Quality & Control

“}é(Produc’rion '*F’FOO'UCT Design
Planning * In Process Chemist.
Inventory Mngmnt *  Sampling
Process Optimizat. * Lab Equipment
Electr. Power Planfts ‘ﬁ@uoli’ry Certificat.
Regulatory/Permits

//CEI'I'IEX

Safety People

Main Substation
Water
Compressed Air
MCCs

Control Systems
Connectivity

Productivity
Knowledge & Skills

« Monitoring Open
NelelelsH

+ Object Tracking
using cameras

+ Access Controls

Management
Contractors




THANK YOU
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