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Agenda

* About CEMEX
* Enterprise Agreement CEMEX-OSIsoft
— Why become an EA?
— Existing infrastructure
— Where we're getting value
— Corporate Challenge
* Energy KPI application
— Center of excellence assistance
— Architecture
— Implementation (Pl ACE + PI MDB)
— Benefits
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About CEMEX

CEMEX is a growing global building-solutions company that produces,
distributes, and markets Cement, Ready-Mix Concrete, Aggregates, and
related building materials.

o H H + .
//CEITIEK Operf”:ntnlons in SF) countries
Building the future™ * 93 million metric tons of Cement

e 74 million cubic meters of Concrete
* 66 million metric tons of Aggregates
* 69 Cement Plants

* 1,900 Ready-Mix Concrete Facilities
* 394 Aggregate Quarries

e 58 Land-Distribution Centers

80 Marine Terminals
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CEMEX-OSlsoft History
Hecmes (‘ OSIi

Building the future™

1995— 2006 License based model:

 Plimplementation based in growing projects
10 Cement plants with Pl server installed

2007 — 2009 Create a corporate infrastructure:

* Internal project:“PIMS”, Plantwide Information Management
System based in Pl server

 CEMEX-OSIsoft Enterprise Agreement
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Enterprise Agreement CEMEX-OSlsoft

Why become an EA?

*  Unlimited use of tags

e Unlimited client licenses

* CoE support

*  Field Services

* Training

* Asset Monitoring

For more about why and how we became EA partners with OSlsoft, see CEMEX UC 2007 presentation
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Enterprise Agreement CEMEX-OSIsoft

Plant Implementation Procedure

Step One Step Two Step Three
Previous Initial Plant Remote
Activities Assessment Activities
Spiive Step Four
PIMS Users

-2 On Site Activities
Training
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Enterprise Agreement CEMEX-OSIsoft

Plant Implementation Schedule

Previous Activities
Implementation Team
Plant Assessment
Implementation Team

|

|

|

|

: !

| |

1 |

| |

1 |
I . . oy .

: | On Site Activities

: | Implementation Team
|

: |

1 |

1 |

1 |

1 1

Remote Activities

PIMS User Training

Implementation Team

1 Weeks ! 1 Weeks ! 1 Weeks ) 1 Weeks
1 Month
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Enterprise Agreement CEMEX-OSIsoft

Functional scope of the PIMS implementation includes:

* Pl Database

e System control Interfaces

 Development and deployment of ProcessBook & Datalink
* Pl Interface with Institutional Quality System (SICA)

Process scope includes:

e Raw mill
e Kiln
e Coal mill

e Cement mill
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Enterprise Agreement CEMEX-OSIsoft

Plant Implementation Progress

Learning Curve PIMS Implementations

Plants

AN

0 -
Qp@o Installed (70) Pending (4)
<
| O 2007 M 2008 M 2009 M 2010-2011

For more about how we made the EA rollout, see CEMEX UC 2008 presentation
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* 69 Plants monitored by 59 Pl Servers
* 65 Plants completed in the flrst 20 months (2007- 2008)

Kazakhstan
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Enterprise Agreement CEMEX-OSlsoft

Where we're getting value
v' Quality

Maintenance

Environmental

Downtime tracking

SN X X

Energy

For more about how we are using the EA infrastructure, see CEMEX UC 2008 presentation
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Background

Cement making process: Raw material mix passes through a rotary
Kiln at temperatures exceeding 1200°C to form Clinker that is cooled
and then ground into cement.

This process uses large quantities of calorific energy to burn the
materials in the Kiln that generates CO2 emissions, and electrical
energy to grind these materials in the Raw and Cement Mills.
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Energy Business Challenge

* Reducing Fossil Fuel & Electric Power costs involves efforts from
different process areas, with the majority falling on the Cement

Making Operations.

* |n addition, a better mix of alternative and fossil fuels could reduce
the environmental foot print even more.
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Problem Addressed

Need of tools and indicators to accurately measure and control all
the energy being consumed by each piece of equipment.

“You can control only what you can measure”
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Problem Details

Detailed energy consumption not available for control purposes

Calorific consumption detail available only in certain cases

Electrical energy measurement only for control demand and billing
purposes

Need of a tool to make operational process adjustments for the
efficient use of total energy (calorific & electrical), avoiding waste
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Solution Challenge

Reduce operational cost and environmental foot print through a better use of
Fossil fuels & electrical power.

Should be:

Economical (No budget)
Easy to implement (No developers)
Done by a small team (Avoiding administrative costs)
Easily replicated for all company assets having the appropriate infrastructure
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Center Of Excellence Assistance

CoE Engineer

Chuck Wells
Activities

1 Kick off meeting

2 Remote meetings
Deliverables

Letter of scope
Technical specifications

Real Time Information — Currency of the New Decade
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CEMEX

Energy Management Functional
Requirements

Date: Thursday, May 22,2008
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Solution
Energy KPI application based on ACE and Module Database

Technical Details

e Standard metrics: Same KPI (calculation & units) for all major equipment
in every Cement Plant
—Specific electrical consumption: kWh/ton
—Specific calorific consumption: kCal/kg
—Specific total energy consumption: Mj/ton

e Replicable: Easy (almost zero effort) for deployment in the remaining
plants

*  Minimum investment: Use existing Real Time Infrastructure - Pl ACE & PI
MD (due to Cemex — OSlsoft EA)
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Energy KPI application

Solution Architecture Diagram

Pl . '
Pl DatalLink
ProcessBook

/ Electrical RTU network \ / Plant Control Network \
‘ OPC \
q Server HMI Plant Control

System

PIMS Server Pl ACE Server

R e

Interfaces

ION Enterprise
Server

- |
. EEE B
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Energy KPI application

Technology
* PIACE
— Standardized KPI calculations, units’ conversions, totalizers’ modes and
periods

* Pl Module Database (MD)
— Input & output tags, conversion factors, type of energy

Scope
* Pilotimplemented in Victorville Plant in California, US
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Energy KPI application @ Victorville plant

MDB Configuration Example

[ pisvijursj E|— Cemenx [A]
1 PIT amuin = Wictn
[ PITepeaca g Cemex
il : - -
B B = Wictarville
[ Prvales - Properties
PlvictarvilleDuarm -
[ PvictorvileRiver Calorific Factors
[ Plvilanava - Cruzhers
[ Pl ampum - .
O] Prvaq | t - Firnisk Mill=
[] PIZ apatiltic: 1 Eiln=
> Fiave Mills
Swpstemn Management Plug-lns
Seacch Fel : weE FE-Havwi ealr eed
| Alarmns | E|-- Fuel Congumption
Batch =i Mis] . Kilns
Drata g 'E = =
Interfaces g
IT Points gy
= Operation - -
Archives I:—:I" SDECIfI-C -
Licensing = Alia EI% Aliazes
Message Logs g; i, EC-EnergyComsumptiond _T
taodule D atab. .
e M atict E gz, EC-EnergyConsumptionz_T
Metwark b anager Statistics E]-- 3 pecific
Pl Services s Sgecific Feed
— -
;IE\;:S':D;[EE -0 Specific % Aliazes
Shapshot and Archive Statistics g gg:z:::z gg: i kEZi} LF-R awtizalFesd
F'nnl—tL;nmg Farameters w-B Specific Can{ 0 P P e ‘&z, PF-FiawkealFeed
. - R awe Millz
Securty = Specific Consumption Energy Daily
E Specific Consumption Energe Daily Ramp
— [ '- Specific Consumption Energe 5 hift [v]
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Energy KPI application @ Victorville plant

ACE VB:NET Code example

2% CalculoIndicesExe - Microsoft ¥isual Studio

Archive  Editar  Wer Proyecto Generar Depurar  Datos  Herramientas  Prueba  Wentana  Awuda

Em IR Wt = = N R N 9 - -SE-B o m SE Co i Ne I~ ol O =

CalculoIndicesClass.vb | pagina de inicio |

=

“i% CalculoIndicesClass ~1 | encuentraFactorCalorifico

Dim =mliasiux As PIilias

Dim moduloPadre, moduloHijodux As PIModule

Dim listModulosPadre As PIModulelList

Dim aliasiuxNom bLs String

Trw
‘Find what is the factor reguired
moduloFadre = modulohcurmulandose
'Biosolids

If duwmwyPosicion > O Then 'its reguired = Bioscolid Calorific Factor
' werifies if the alias was defined for o parent
listModulosPadre = moduloPadre.ParentList
moduloPadre = listModulosPadre.Item(1)
durmmy = moduloPadre . Neame
Do
For Each moduloHijohux In moduloPadre.PIModules
durmmy = moduloHijohux.MNome
If moduloHijohux.Nsme = “Calorific Factors® Then

For Each aliasiux ITn moduloHijolux.PIAliases

aliashuxNom = CScr (aliashux.Nsme)

If aliasiux.DataSource.Data. Snapshot. IsGood Then

Else
g_factorCalorifico = 1
End If
encuentraFactorCalorifico = True
Exit Function
End If
MNext
Encd TIf
MNext
If moduloPadre.Parsntlist.Count > 0 Then

If InStr(aliashuxNom, "CF-BEiosolids", CompareMethod. Text)

durmmyPosicion = InStril, asliasReferencis.Nsame, "Biosolids", CompareMethod.Binary)

'ojo hay gque definir cual e

<> 0 Then

g_factorCalorifico = aliashux.Datalource.Data.Snapshot.Value
'g_factorcalorifico = aliashiux.Datafource.Daca. ArcValue (ExeTime,

FetrievalTypeCor

—
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Energy KPI application @ Victorville plant
PB Displays Examples

4l P1 ProcessBook - [Victorville Quarry™]
— = X

B Eile Edit ¥iew Insert Iools Draw Arrange Window Help
ODeEdH & & = S H |[s1w -| ol @ k2 k2 NDOT O 20 L+ g % = E

& v |k a L &1 ||| e
e a € Rl

Availsble Modules Crusher 1 Rearwv Mill 1 Ravww Mill 2 Finish ill 1 Finish Mills 7-10 Finish Mill 11 Finish il 12

ictarville Daily and Ramp Calculations

= (B Crushers
& Crusher 1

= [ Finish Mills
& Finish Mill 1
Ba Finish Mil 11
(&4 Finish Mill 12 B
(B Finish Mill 7 Electric Energy (kWh/Ton)
B Finish Mil &
Ba Finish Mill 9
B Finish Mill10

=B Kilns ; Y 7 y v 7
& Kin2 M Calorific Energy (Kcal/kg)
B Kilnz

= (B8 Raw Mills
B Fiave Mil 1
B Raw Mil 2

M Total Energy (MJoules/Ton)

Consumptions

Total Production (Ton)

: Energy Consumption (kW)

torvillel uarmys CemestWictor sl
ills%Faww bill 1

Server Time

Ready
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Energy KPI application @ Victorville plant

Results & Benefits

* Enhanced online detailed view of energy consumption

* Reduction in the use of fossil fuels

* Cost reductions in the use of energy (cost estimation being evaluated)
* Project applicable for carbon credits

* Easy replication in other facilities
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Energy KPI application @ Victorville plant

Project Schedule

Taszk Mame | January | February [ March [ & pril e
27/ 2 0301 [10/01 [17/01 [24/01 [31401 [07/02 [14/02 [21/02 [26M02 |07/03 [14/03 [21/05 |26/03 |04/04 [11/04 [1604 | 25/04 |02/05 [09005 |
Application specifications definition —

ACE Module Develoment

Configurstion of the module Database objects as well a5 input and output variables
ACE calculation testing

Dewvelop graphics and reports to present walues and trends of input wariables and fie
Followy up the application calculations and look & feel

Results and benefitz documentation

Solution deployment in S5 Cement Plants with infrastructure ready
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Energy KPI application @ Victorville plant

Next Steps

e Result and benefits documentation

e Solution deployment in 5 Cement Plants with infrastructure
ready

* Deployment in the rest of CEMEX Cement Plants around the
world

Real Time Information — Currency of the New Decade © Copyright 2010, OSlsoft LLC. Al rights Reserved.



a4 NEHTON £1002T00

Energy KPI application @ Victorville plant

Recap

e Benefits from the EA with OSlsoft
e 70 plants using Pl server and clients tools
* Need for a reduction in the use of electric and calorific energy

* Application for energy measurement and benefits
c Q&A
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