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ENAP in the Oil Industry ~ =/VAP

ENAP is part of the entire value chain of the industry C & |
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ENAP International %NAP
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» Headquarters in Santiago

» Sipetrol office in Rio Gallegos

* Aconcagua refinery - Sipetrol office in Comodoro Rivadavia

- Bio Bio refinery - Austral basin marina
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Upstream

Exploration y Production is responsible for managing the
business of hydrocarbon exploration, developing and
exploiting the field reserves discovered and producing oil
and natural gas. ENAP is active in the whole chain of
Exploration and Production business, with operations in
Argentina, Ecuador and Egypt, and in the Magellanes
Region in Chile, which are managed through Sipetrol.

Grupo de Empresas
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ZSNAP

Downstream A=)

ACONCAGUA REFINERY

Commissioning November 12" 1955
Ni I i Location Concon district, Valparaiso region, Chile.
Reflnlng_ and Marketl ng Area 1S Products Liquefied gas, gasolines, kerosenes, diesel, solvent, fuel
responsible for developing the oils, asphalt, petcoke
. Refinery capacity 104.000 barrels of crude oil
activities related to the Main facilities SRefiicty
H H « Marine terminal in Quintero
prOdUCtlon and marketlng Of + Marine Terminal in Eastern Island
fuels and other petroleum o
products, with the marketing of - (aat)) ) GGl RN
LNG, in addition to managing = 4
L. . Commissioning July 29" 1966
the IOg|St|CS infrastructure for —_— ~ Location Hualpén district, Biobio region, Chile.
. d hyl 5 | . , bl 3 li ,
transportation and storage. Froduets Kerosenes, diesel, fuel ofla. asphalt. potcake, -
l:l sodium hydrosulfide, sulphur
Refinery capacity 116.000 barrels of crude oil
Main facilities * Refinery
« Marine terminal in San Vicente
P 4
GREGORIO REFINERY
Location Gregorio district, Magellan region, Chile
Products kerosenes, diesel, naphta.
Market Main supplier to Magellan region and supplier to
Aconcagua refinery and Bio Bio refinery

Refinery capacity 15.700 barrels of crude oil

:‘ Main facilities * Refinery
‘ « Marine terminal
o
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Products
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_ ENAPproducts

- Third party products with ENAP source materials
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SOLVENTS

« Turpentine

= Xilene

= White gasoline
= Mining solvent

PETROCHEMICAL
= Ethylene
= Propylene

LNG
= LNG industrial
* LNG domiciliary

LABORATORY

SERVICES

_ ENAPservices
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From Information Silos to a Corporate-wide
Real-time Data Infrastructure - A Service Model

For many years Pl System was used and
managed locally at each ENAP site. One
and a half year ago we started to change
that paradigm and build the basis of a
Corporate-wide, Real-time Data
Infrastructure, accessible to every person in %N
the company. B

rupo de Empresas

Business Challenges Solutions Results and Benefits
How to achieve corporate visibility < Basic Infrastructure upgrade . Information in the cloud
How to ensure 100% availability of . PI Servers update and expansion . Reliable and Available Data

the data coming from different sites

*  Work closely with the stake holders .
How to ensure that the same data ‘ _ * Certified Data
generated at a site level is visualized Service Model with SLA
at the corporate level. Data «  Data Certification
consistency
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%MPO de Empresas

How to achieve corporate visibility of plant real
time data, product storage and movements
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Qur Vision

Pl System
DCS,PLC’s

BI

Business Intelligence

knOWledge

Infor, Mation

Data— Data — Data - Data
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How do we get there?
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Qur Vision

Business Intelligence

knOWledge

Infor, Mation

Data— Data — Data - Data
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%"UPO de Empresas

How to ensure 100% availability of the data
coming from different sites

=< Figure

Jalisation

Vist

>
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Data to Information Flow %NAP

| dont have data - Why?
Instrument is
working ok

Have your data available?
At the Plant

What each one says?

Pl System Operation

Data

Data

At the Head office

DCS is

. Pl server is
working ok

working ok
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Data to Information Flow %NAP

Our goal is 100% data availability

At the Plant

TEET [ scz]
Sop
.= 2
Instrument is 8BSl =l = <
. 3 =3
working ok =
Lo R

Pl System Operation
Data Data

At the Head office

DCS is

. Pl server is
working ok

working ok

Service model that ensures data availability as
SLA
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%"UPO de Empresas

How to ensure that the same data generated at a
site level is visualized at the corporate level.

Data consistency — Data Certification
(robust and reliable)

swate Figure

Visualisation
‘
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Data consistency & Data Certification %’VA P

Excel Sheet Sheet ecxell
(X+error)+(Y+/-error) m3/h (X+error)+(Y+/-error)+(z+/-error)ym3/h

(X+error)+(Y+/-error)+(z+/-error)m3/h

Measurement

Pl System
Data

(x+/- Error)m3/h

Root causes:

« Calibration

* Error & Uncertainty
* Quantification

« Error propagation in
(x+/- Error)m3/h ¢ (X+/-error)+(Y+/-error)+(z+/-error) m3/h calculations

:
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Work Order Nro.23-245 FI54567
Loop Calibration

- Instrument Data sheet (x+error) m3/h

With ISO17025
DCS Pl System
Data Data
o é e

Fi: 10% of range Fi: 10% of range OK Fi: 10% of range OK

rupo de Empresas

Loop calibration Task . %IVA P

Meas

(x+/- Error)m3/h

Fi: 50% of range Fi: 50% of range OK Fi: 50% of range OK

" 4

OSlsoft. USERS CONFERENCE 2014 (® @OSlIsoftUC | #UC2014 © Copyright 2014 OSlsoft, LLC. (@RS



Tangible Benefits =NAP

 Information available in the private cloud with
access for every person in the company

« Service model focused on the availability,
reliability and robustness of the data

* Different areas work together in Data production
» Access to information via mobile devices ..
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Other Benefits NAP

« P| System, process data repository for:

— Refinery mass balance system at site level
— Products movement system at site level

— Mass balance and product movements through the
entire value chain

— Inventory and product storage systems
— Plant Simulation system

A
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Future steps ZENAP

« Add Exploration and Drilling information from
other international subsidiaries

« Asset Management of mechanical rotating
equipment

« Environmental management KPIs for refineries
« Explore Enterprise Agreement with OSlsoft
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Conclusions %NAP

* The Pl System Infrastructure allows us to have
the information available throughout to entire
company with a high rate of availability and
certainty of "only one truth"
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Sergio Edgardo Garcia Rios

» sgarciar@enap.cl
 TICA Manager
« ENAP
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Strengthen the platform & Update each Pl Server

Pl Server corporate architecture at ENAP

PI Server APP Server
Pi to PI Local AF Server
MCN Health ACONCAGUA PI ACE
Monitor I I PI Notifications
( 3
PI Server APP Server
Pito PI BIO BIO Local AF Server

MCN Heal Pl ACE
Monitor - PI Notifications

Corporate APP Server

PI Server APP Server
Pi to PI Local AF Server
MCN Health MAGALLANES PI ACE
Monitor - PI Notifications
( 2

Corporate Pl AF, Pl ACE Corporate
Pl Server PI Notifications SharePoint
MS SQL Server Web Server
ENAP
| DATACENTER
| )
Pl OPC HDA IF PI OPC IF
HDA OPC
ER RVER
Control Control
Network Network
LINARES MAIPU
PI OPC IF Pl OPC IE PI OPC IE
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Refineria Aconcagua NG
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Terminal Quintero

ls’la-fg:"ascua

Planta Clarencia
Relineria

erminal Cano

I Terminal Maritimo

I Refineria

I Planta de Aimacenamiento, Estacion de
Bombeo
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