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LATAM Main Utilities - Groups

LAM Main Groups

# consumers LAM Hispanic MAIN UTILITIES
(#Consumers) 92
SAM Main Groups gasNatyrat sa
Number of consumers * Owner origin: Private / Spain
T8 7s 75 s * Electricity Users: 4.7 millions
g 28 « Countries: CO, PN, NY and GU

47

4.2 38 35 34 20 %
: 2.5
3 54
12 11 CADAFE

e Owner origin: Public / Venezuela

37 M * Electricity Users: 4.2 millions
R R A T I I Qé & R e & . s
Customers T T F P o S D * Countries: VE
& < > < <
Main Utility dez/ EMMl endesa
Consumers 2009 .. . . .
BRAZIL , | | « Owner origin: Private / Spain -Itary
Res. Ind. Com. Rura Tota . . e
¢ Electricity Users: 3.2 millions
CEMIG 5.601.926 75.018| 596.285| 490.139| 6.832.360 .
* Countries: PE and CO
AES ELETROPAULC 5.583.057 29.984| 356.403 767| 5.987.827
COELBA 4.045.539 20.805| 295.322| 192.385| 4.522.033
LIGHT 3.361.650 10.234| 245.666 10.5580| 3.640.103 « Owner origin: Public / Uruguay
COPEL 2.859.749 66.950| 300.138| 352.992| 3.628.183 « Electricity Users: 1.2 millions
CPFL PAULISTA 3.092.307 39.631| 268.8376 68.658| 3.502.664 « Countries: UY
CELPE 2.583.535 13.4581) 193.674| 174.740| 2.994.242
COELCE 2.219.849 5.874| 154.745| 320.735| 2.739.086 m
AMPLA 2.138.595 4.8375| 146.023 60.345| 2.365.536 e Owner origin: Public / Paraguay
CELESC 1.745.915 73.456| 178.463| 219.394| 2.237.074 * Electricity Users: 1.2 millions
CELG 1.815.954 10.362| 208.905| 159.977| 2.213.133 * Countries: PY
ELEKTRO 1.814.085 21.828| 143.133| 122.370| 2.123.637
TOTAL 55.515.8038| 533.484|4.752.023| 3.595.503| 65.024.136
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Distribution problems

m Utilities focused in revenue protection, non authorized uses and collection.

m Big Utilities driving technology forced by regulation.

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.




Defining Revenue Assurance

Energy
Supplied

“Under-billed”

Unaccounted for

Energy -
UFE

Energy
Billed

Administrative Loss

Technical Loss

Comercial Losses

Profitability

Taxes

Financial Costs

Energy Purchased

Depreciation

O&M

Creating a
Revenue
Assurance
program
may have a
profound
effect on

profitability

= Administrative losses: uncollected debt, data base problems, meter configuration

= Commercial losses: theft from known accounts, unmetered accounts
» Technical losses: Line losses, unbalance, maintenance problems

OSlsoftt REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.



Commercial Losses Dimension

25,0% ~

20,0%
15,0%

_ 10,0%
Commercial Losses

BRASIL % >0%

0,0%

> 56 %

Energy Losses in Brazil

=
Fonte ABRADEE

4.7

Commercial Losses
Evolution

02 03 04 05

06 07 08 | Fonte ABRADEE
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Energy & Utilities IT Architecture

Executive
Dashboards

System Operations Planning & Engineering

SCADA DSM System Maintenance Asset

Planning Mgmt Mgmt

Power Resource Management Distribution Management
ENTERPRI

INFORM omMSs MwM
INTEGRA

Planning Scheduling Trading
Forecasting & Contacts

Customer Services
Resurce Settlements
Dispatch Call Center Billing

Communications Infrastructure

Plant Substation Feeder
Controls Automation Automation

Advance Metering Home Network
Infractructure & Devices

o"
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Key Elements of the Pl System — A Data Infrastructure

B § o p§ -

®

% Pl Interfaces & Pl Connectors

Pl Data
Archive

Pl Asset
Framework

‘ Pl Event

. Frames
. P 4

i

b=es-k 0 Pl Analytics

v

oy
& | Pl Notifications

e

Pl System Access

(—s

Pl Cloud Services

Pl Visualization

i B

& e, 0030

- Systems

D ay

PI Integrato . _
Q OGSI’I' ArcGIS a

Pl Manual I.oggara

@ PI Coresight a

@ Pl ProcessBook

Pl Datalink $
E} Pl WebParts

B
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Differentiating the Pl System

' ISA 95

@ Aggregation

Level 4: ERP

_(EOM)
Enterprise Manufacturingintelligence (EMI)

Real-Time Data Infrastructure
@ Common data presenrarfon Iayer

e
(I
(N
(I
0 o

Level 3: MES
(MOM) Referenced, Electronic Work
Data Instructions

Control Site Manufacturingintelligence (SMi)
0 Real-Time DaiaInfrastructure

| Batch
oo Control

Discrete
Control |

Continuous
Control

ﬂ Common data presentation layer [ '
_ A—

(. osisfi. Pl System

- PlDataAccess
Pl-Web Services; PIJDEC P|-ODBC; PI-OLEDB; PI-SDK
_ -~ .
Pl Server Pl Asset Pl Event Frames

Framework ¢ .o
L. Downtime '~

o
Batch —
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How Pipeline Customers Use Pl Data

Supervisory Data

Operations Operations aEn(iniSpn;Ear:l: Regulatory Value Chain Data
Visibility Reporting Pen‘orr):wance Compliance Visibility Integration

A 4

Equipment Data & Diagnostics

Fleet
Operability

Emissions
Compliance

Fleet
Reliability

Fleet
Efficiency

Performance
Monitoring

System
Efficiency

Maintenance Reduction in Reduction in Reduced Increased
: : : Inventory & Pipeline
Energy Reduction Cost Automation Compliance Product Svstem
Reduction & IT Costs Reporting yster
Loss Capacity

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.



Getting Data

to the Enterprise

(

Compressor Stations A
: : FLOW PLCs & OTHER STORAGE
Supervisory Equip Data & METERS | | DATASOUCRES | .| FACILITIES
Data Diagnostics ® o
\ ® .... ) ::, K
. MAINTENANCE
; A e SYSTEM
PCN PP 1
~~~~~ | SYSTEM
vy T e MODELING
SCADA < > [ gm T N AT e
CTypeA U)W | T
e T T, . L A LEE LT E STRATEGIC
SCADA [~ > _ O&M gty
- TypeB &0 | O T T :
4 SCADA b T COMPANY
Type X PRI
SCADA Normalization

[ NOMINATIONS l [

é
MARKET and
WEATHER

] [‘CUSTOMERS ]
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Process
Optimization

A Wheelabrator Technologies Inc.

A Waste Management Company

Performance Monitoring Center Hampton
NH

Results and Benefits
+ Cooling Tower Performance
Improvement - $450K/Year

*  River Water Temperature
Management - $300K/Summer

+  Chemical Consumption
Reduction - $70K/Year/Plant

VAV
MarathonOil

Data Workflow

H&P 463 Eagle Foi

i, MaraDrill™
H&P 258 Bakken

Historzed

5 vahies
.. Mobile Rig Network

Architecture
s MaraDill ™ Houston Tower
H&P 458 Eagle Ford Pl System Tags 3% Pt Datalink

OSkft, USERS CONFERENCE 2014 (€) @0SlsoftUC | #UC2014 .

Conti Imp in Rate of F ion (ROP)

B

Average Dill Rate, FiDay'

Eagle Ford Drilling — Spud to Total Depth

:
8T

o Cais S . D e e e 271 17D 060 s e e -
o T T,

OSkoft. USERS CONFERENCE 2014

.
300303 301210 30330 3903 00 303349 2900 5 30UN30 200G MR
Tt

i R0 Do MK e, D N s il e g
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VEOLIA
Eav d'lle-de-France

Délégataire du SEDIF

IT
Infrastructure

In study :
8 12 Milli st s
Simple
& e e
Effective

. USERS CONFERENCE 2014 ® 80SIsoftUC | #UC2014

A new generation of tools,
agnostic technology, foran °
automatic and efficient detection

+ 7% Detection of Leak
between 2012 and 2013

Leak Detection-on demand -

= Analyze every sensor in Real
Time .

» Put Data for analysis in SQC
and Scilab 5
* compute proximities between the

signals to determine the best
location of leaks s

OSiksoft. USERS CONFERENCE 2014 ® ©O0SisoftUC | #UC2014
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Quality

Improvement

Process
Optimization

W Enogen’

Enogen Impact - Dry Grind Eth&nol

1 oy Ethanol
a- ase )
Enagan Inchsion
Enogen
Tom

Di

Mash Cooling I I l I
-" 4“| Gam ol
ol
Hammer  Shrry ot Liquefsction - i
Cogser \
Distillers Grains

Wl Task
Pl System provides the ability to monitor, analyze, measure and visualize the Enogen impact.

‘m!ﬁﬂmﬁi )
)
oo |

Corggg‘ﬂllv

OSkoft. USERS CONFERENCE 2014 ® =0SIsoftUC | #UCZ014 o

b

The Enogen Value Chain
o

OSlsoftUC | #UC2014

OSkoft USERS CONFERENCE 2014
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OSkofl. USERS CONFERENCE 2014 SisoftUC | #UC2014

Customer Calls Displayed using Esri
o O
Zero Tags [vaten [Bc comt Location
[Cajeavarea [olc varey

Odor [ gwamen [C3)c con
13} [l anea [ vty
No Gas - P [ @tmen ol cour
@ [ty arean [Colc vatey
No Gas - U [ freen [Tole cou
L3 e Do

OSkoft. USERS CONFERENCE 2014

(& 20SisoftUC | #BC2014

PETRONAS

Why do we need Pl System?

- 3 week®
to obtain

the
relevant
data from

site

Pl System deployment status

Mumber ot Ps Tagunamates

P ystem: numzer of Assers Depieyea

=

14
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Quality

Improvement

Process
Optimization

GPacific

Rubiales Energy

Business Challenges

+ Manual data collection despite the o 6
existing automation system.
% Paciric
[robutela
+ Datais being organized using
Microsoft Excel.

Engineers spend long time organizing
data and they don't have enough time
to analyze it.

Data is transmitted via email.

.

OSkoft. USERS CONFERENCE 2014

Solution

Implement Pl System to
manage, secure and
display operaticnal
information through
reports and KPIs of wells
and CPF (Central
Production Facilities)

USERS CONFERENCE 2014 © @O0SlsoftUC | #UC2014

OSisoft

OSlsoft. REGIONAL SEMINARS

5 PEMEX

Standardized Real Time Portal at PEMEX |

" . . . ol TiéoReal

All 4 PEMEX

Companies'
Metrics are
in a single

SEEmo

20SlIsoftUC | #UC2014 < on, Lic m]

0OSlsoft. USERS CONFERENCE 2014

o de ariabies

228

OSlsoft. USERS CONFERENCE 2014 @0SIsoftUC | #UC2014

TALISMAN
SINOPEC

ENERGY UK

Spotlight Display - Performance o

I N - = - Usarcan select difarant
o — charts associated wilh this

i5m
___— Chart showing parformance
S constisints

A — Operating Envelope
T —

T Cuiment aperating paint

—\\ Operaling ponl “cloud” shows.
history

__ View operaing point histoy
QYEF Varying bme periods.

OStsoh. USERS CONFERENCE | #uczom 21]
Examples of Value Delivered
High Seal Gas filter DP Catch
= DP reached 9 5Bart3, fmil should be 1Bart
~  SpomgAr lened uSers, who fallowed Up Wil OPEratons Io Swap 10 SIanaDy el and raised work order
to replace fouled fiter
—  Irallowed 1o contue could have caused 14 days lost production @11,000bbisiday - 154, 000bbis
+ High Seal Oil Tank Temperature Catch
" Temp should be around 84°C. but had raachad 116°C
- Spoiight alerled onshare users, whe followed up with offshore (eam and it was picked up ihet 2 seal
ol pumps were mnning mstead of 1
— Irnigh 1emperatures ad contnued seals could have taled and caused 10 days 10s1 producton
7.000b51day | 70.0000bis
- ging Comp Proactive R
- Operafors reporied COMpressor SUming
- Spallghts NEIen MINCHONS SICWed SNJNEers 10 COBIM probiams Nad occurmad and Make contiel Lning
suggashions
= Malowed ta coi N caused problenms
USERS CONFERENCE 2014 OSisoftUE | #UC2014 - €

OSioh

© Copyright 2014-15 OSlsoft,
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Process 3 Quality

Optimization ”" Improvement

- Asset Health

and Uptime

Columbia
Pipeline
(Group..

Columbia Pipeline Group

OSkcft. USERS CONFERENCE 2014 SOSIsoftUc | #UC20M

Tangible Savings From Event Prevention

s1M

som

Dec2011 prar20m2
Jun-2012
sep202
- Mar2003  onea01a
Sep-2013

Estimated Total : 52.8M

OSkoft. USERS CONFERENCE 2014 ® e0sisoftUC | #UC20M » o

OSlsoft. REGIONAL SEMINARS

4

View of control room video walls

OSkch. USERS CONFERENCE 2014 (& ®05lsohtUC | #UCZ0M

OSkoft. EMEA USERS COMFERENCE 2014

Fleet Risk, Financial, Health

Return on Investment

« Based on actuary data, failure reports and FMEA
effectivity we expect:
~ 250% ROI for the cost the instalied system per year
~ Expect that for every 510 Milkon spent on
ainteniance that, at least 25% on a rate base case
study.

s, I USEES EENPIRINER 2014 [r——

OSkoft. EMEA USERS CONMFERENCE 2014

16
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Process
Optimization

Quality Asset Health Energy
Improvement and Uptime Efficiencies

Vietles'® \ Y
ellon
Universi VERSO.

PI Gasagns Occipant Dasoarss ) EA Journey — From Real Time to Future Time

——
Weicome Page Foas Teme iEG Ssann

«"HIMM

+  Eve fyPcImihe Mill has
Pl ProcessBook

*  Ewvery PC with Excel has
Pl DataLink

Master Pl Processhaak

T 1 1-)
Ewctrh |: Tiend - usad Md wide
Srioiming - over 1000 PB
Business Challenge: The need of real-time Information management for Operational displa;

Excellence, Safety & Sustainability +  Majority of PB displays

= developed by area
process and
operation experis

O8lsoft Pl System:
Single platform to Integrate all data from the Operations Value Chain.
Enabiing to develop value in reaktime.

Real-time Operations Management

OSleoft. USERS CONFERENCE 2014 UC | #UC2014

OSkoft. USERS CONFERENCE 2014 25]

Brosermeien PI System in AA Copper :
2013 results: From Lab to Market :

»Operating profit: USS 1,739 millions (26%) implemeantafion
EBITDA: USS 2,402 millons, ROCE. 25% '

Economic Benefits (as Project »Production Cu fine: 775 [kton]
esllmatlnn) #Average number of Employees: 4,200 -
%ﬁep'”mﬁ avalabilty of processes = gE ' : ' : | I ' | Partner : Pittsburgh Bank
coshanoa, ‘Zﬁ
Increase in Energy Efficiency: 1% o @os.. ,(h‘/.lyjdf./,//fjiy/f(g//fl T | s
Decrease of Mairtenence Costs: 1% B R ARt i e
> R T

of 4000 Assets.
{Headquarter,
~ datacenters, .
£l branches, ATMs} {
for strategic i 2
Improvements

OSksoh. USERS CONFERENCE 2014 IC | #UC2014

08kt USERS CONFERENCE 2014
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_ Quality . Asset Health ¥ ~ Energy
* Improvement 7" and Uptime ~ Efficiencies

Process
Optimization

q .
::da|k|a | Facilities

GROUPE €DF Management

Architecture Overview 2 Tue UNIVERSITY COF [owe

2020 “Net-Negative” Energy Goal

rmation to optimize

.é-g' =

[ oo, vwa uas o} Building Energy Services (BES) 7 r _J-.,_

= Remole monitoning serdice
= Anafyze building/operational
data

= Take Action to improve =
energy performance =1
= Provide support with technicians

= Communicate value
of energy savings with reports

Ofkon. EMEA USERS CONFERENCE 3004

T Lo oap i
i Iy i
’{’ {1 ;ij i
1

OSlsoft. REGIONAL SEMINARS

GOALS:

g -Connect buildings’ operating systems
~Lower individual and aggregate energy
demand and usage
+Establish permanent load reduction
*Measure and report results

- R
3 SCOPE:
| - 6downtown San Diego buildings
commercial, 2 residential, 2 hotels)
« OSlsoft software
» Data and savings results at end of 2014
e R TR
KUDOS:
* Received White House recognition as
big data solution

City-wide Ehergy OptimTzation

[ UC San Diego's
World-renowned
Microgrid

+ in annual savings
the world it

R

18
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Process Quality Asset Health
Optimization Improvement 4 and Uptime

DOLPHIN
ENERGY / daalb 1l

Air Emissions Calculation System

* Process Units * Compounds/ Pollutants:

— Boilers/Heaters/ Furnace -0,

— Turbines - NO,

— Incinerators - co

~ Sulfur Recovery - SOMH.S AECS Review -

- Greenhouse ¢ process & Environmental Knowledge

+ Flares * €O . o

— Offshore Flares . ig ! Enndmnum E

— Onshore Flares « identity all Pl Tags related to air

‘emissions caliulations

OSkoit USERS CONFERENCE 2014 ® 20SkofMUC | #UG20% + Reviewicordm exsing tags and tag
equations

- Revise and add new tags based on
emaranmental reguialony complance:
egaements

O USERS CORTEREREE 3518

Compliance

Pl ProcessBook Display Example
A Dashboard of All Key Parameters for A Process Unit

NOx Emission Rate
CO Emission Rate S02 Erission Rats

OSkoli, USERS CONFERENCE 2014

OSlsoft. REGIONAL SEMINARS

Energy
SEEREES

Southem
California
Gas Company

A 6’ Sempra Energy utility”
Key Provisions in the Rules

Raguirements. Wiolations
= The CPMS must. dataal » Flule violations of violations

earst orce every 15 manutes. Trom e ssandards ane
+ ety thal, based e - Devacrs trom b s
normalion dne bebet kemed Toguions. o slanerds
Lo ~ Moot i 1 $10.000
stabments and inlormation n e MOt e

List of Applicable Rules

200 800 801 245 780 785 230 775 780 245 780 775

It would take two employees approximately 1 % hours to review & months of
records. 8 reads for each hour X 24 hours X 183 days yields over 35,000
reads per unit. One location had 2 units another had 3 units.

Benefits of using Pl System

OStof. USERS CONFERENCE 2014
+ System Relability

+ Flexible Data Handling

+ Tunable Security Parameters
+ Scalable

Regulatory
Requirements

Daily Utility Releas:

&,

Ny

e Report example S A N O F I

) #ORheE | FUCIOM

A robust validation strategy Is critical
for using exception based reporting.

19
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Process Quality
Optimization Improvement

-

REPSJOL

Pl System Fire & Gas Dashboard Architecture

Asset Health Energy
and Uptime Efficiencies

Regulatory
Requirements

Suncdn)

Steam-Assisted Gravity Drainage (SAGD) stmon)

+ Approximately 80% of Canada's Qil Sands too

O Data from the F&G panels are deep to mine

sent to the Wonderware HMI

via the automation netwark + Two key SAGD facilities - Firebag & MacKay saco FRoCEss
O Pl Interface for Wonder\Ware River

P amms a8 B Inteuch transfers data to the PI + Parallel pairs of horizontal wells are drilled:
Data Archive. — one for steam injection

P O Pl Notifications (alert conditions - one for oll recovery
from F&G panel) are forwarded + Safety and Operational challenges:

T v to selected e-mall subscribers — Large numbers of assets and
A Al AeAA TR £ O Pl PracessBook display instrumentations
= dashboards allow end users to 3 o — Complex logic and criteria

immediately determine the + Onrline analyzers *  Neotifications +  Sale operation - Process Changes
health of the overall system + Interlock * Reports +  Reduced shut-downs
down to sensor level. » Flare + Displays +  Efficiency OSkof. USERS CONFERENCE 2014

OSkoft. EMEA USERS CONFERENCE 2014

0Skoli. EMEA USERS CONFERENCE 2014

A Low Flow event was detected
n o of the pumps based on

Benefits of Pl System for Fire & Gas Monitoring

O Real time mﬁnltﬁrlng of F&G system health: minimizing system downtime and
nance

maximizing availability, quality conirol of preventive mai

Interlock program benefits

2014 (H1)

wellhead temperature fall off
- Lo#t progeston

+ Petantialy fail of am P arouecd
$0.5 millon at risk.

- 1305 waks ot Firsbiag

O Historical archiving of F&G system events: timeline of event reconstruction,
identifying faults and raot calses

Data F|0W for the Bypass & Equipment Trips

E=xmmE Ve auip PS suncor)

O Better of contrel for
2013 /11 pos shisowns = B4 101 eparaton
Q E-mail nmmcnrlon Msysram health issues: bypass, sensor trouble, communication s DCS -> Pl System ->
failures, panel fa Calculated loss based PIJDBC -> saL ->
Business

O Superior process safety: assurancs of safety barrier integrity onenc s 1.000.000€

Intelligence Tools
EDC: Euivalem DENIS0an CApacey — SHamon sy

=]

High potential for imp safety and production with negligible capital i it

OSkoft. EMEA USERS CONFERENCE 2014

OSkoft. EMEA USERS CONFERENCE 2014

OSick. USERS CONFERENCE 2014
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Our Transformation Journey

Stage 1. Operations monitoring and Remote Collaboration

Pl System Data Infrastructure across Enterprise

Asset Hierarchy including custody transfer Meter between Assets,
Divisions & Companies

Asset Framework Referential

Real Time data collection & Dashboard P sincea ntolligence!

Yield & Product Downgrade
Optimization

Materiall/ & Volume Balance
& Gross Error Detection

Asset Hierarchy Including Custody
transfer Meters Between Assets,
Divisions, & Companies

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.



Our Transformation Journey

Stage 1. Operations monitoring and Remote Collaboration

Increased accessibility and ease of use added context

Material & Volume Balance & Gross Error Detection

Yield & Product Downgrade Optimization

SuppIyChain \
usiness Intelligen
Control Room for Operations extend over Enterprise Yield & Product Downgrade

Optimization

Material/ & Volume Balance
& Gross Error Detection

Asset Hierarchy Including Custody

transfer Meters Between Assets,
Divisions, & Companies

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.



Our Transformation Journey

Stage 1. Operations monitoring and Remote Collaboration

Stage 3: Value Chain Data Optimization, Prediction

* Break down technology siloes
* Predictive Maintenance
» Supply Chain Business Intelligence
Supply Chain
o KPI,S usinesslntelligen"

Yield & Product Downgrade
Optimization

Material/ & Volume Balance
& Gross Error Detection

Asset Hierarchy Including Custody
transfer Meters Between Assets,
Divisions, & Companies 50

5T s
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Stage 1. Operations monitoring éhd Rémote Cojllaboration
Stage 2: Asset Reliability and Performance Management
Stage 3: Value Chain Data Optimization, Prediction

Operational Excellence

OSlsoft. REGIONAL SEMINARS © Copyright 2014-15 OSlsoft, LLC.
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