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Company Overview: What do we do?

At Schneider Electric,

we combine Energy Management, e e
& are calc on final energy
Automation and Software

serving 4 markets, i.e. 70% of the
world energy consumption .Irlln _|_ a

Software

and > 30%

Analylics

Energy Automation | ‘ W

Source: IEA Explore 2015
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Company Overview: Global specialist in
energy management and Automation

€24.7 billion 160,000+

Four integrated and synergetic businesses Balanced geographies — FY 2016 revenues
FY 2016 revenues
28% 27%
Buildings & Partner Industry Infrastructure IT North America  Western Europe
27%
Asia Pacific
18%
Rest of World
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Company Overview: Expertise with

Vertical Segments

Wide industry coverage

s & 3t 8 0 fu =

We work with

19 of the top 20 petroleum companies

22 of the top 40 chemical companies

10 of the top 15 mining and minerals companies
25 of the top 50 food and beverage companies

Installed base strength

Over 100,000 sites

Over 2 million licenses

Over 20 billion operating parameters monitored

Over 12,000 terabytes of operating data processed annually

Schneider Electric

Scale

3,000 people
10 R&D centers
24 project centers

Partner ecosystem

4,000 Sl partners
160 technology partners



Company Overview: Portfolio Areas and
Offerings

Portfolio areas

How do | design and
commission my assets at the
low est possible cost?

Process Engineering

How can | plan production to
maximize profit?

Operations Planning
& Scheduling

How can | produce safely
and profitably and meet
regulatory norms?

How do | ensure availability
and reliability of assets?

How can | enable better
decision making?

Operations Management

Asset Management

Information Management

How can | monitor and
control operations better?

Operations Control

Offerings

= Process Design &
Simulation

= Training Simulators

- Trading, Feedstock
Management

« Planning & Scheduling

= Manufacturing Execution
» Real-time Optimization

- AssetPerformance
Management

= Mobile Workforce
Management

= Enterprise Historian
» Inteligence & Analytics

= HMI
= Supervisory Control

Asset Performance Management

Scope: Includes ability of system to capture data and take action in form of

Analytics and Visualization

Outcome: Ensures increased economic asset value, availability and
reliable operations of assets

Schneider Electric

Primary industries served

Oil & Gas
Pow er Generation
Metals & Minerals

Refining
Mining

Oil & Gas, Power
Metals & Minerals

F&B, CPG, Water

Oil & Gas, Power
Metals & Minerals
F&B, CPG, Water

All manufacturing and infrastructure

All manufacturing and infrastructure
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APM Overview : Functional View

Generate

Collect

Analyze

Visualize

Process Data

Non-Instrumented
Plant Data

Work Order
Management

Reports
X Asset Health
Dashboard

MNotification
I|l| )

Schneider Electric

Continuous Improvement




APM Overview : Data Management and
Predictive Analytics Solutions

Wonderware

eDNA

Enterprise Data Historian

Collect, store, analyze, display and report on industrial sensor
and asset health related data

Centralized data management

Integration with existing control and monitoring system and
devices

Lossless data compression

Advanced client tools (View, Trend, Report Manager & Excel
Add-in)

Web-based application

Schneider Electric

Avantis

PRiISM

Predictive Asset Analytics Software
Online asset health and performance monitoring
Data-driven models using actual operating conditions
Advanced Pattern Recognition technology
Early warning detection of equipment problems
Advanced analysis capabilities including fault diagnostics
Reduce failures, increase reliability and improve performance



APM Software: Wonderware® eDNA:
Client and Web Applications

Schneider Electric

Wonderware

eDNA

eDNA View

eDNA Trend

eDNA Excel Add-in

eDNA Report Manager

eDNA Manual Data Logger

eDNA Web

Class Hierarchy Database (CHaD)
eDNA Event Manager

eDNA Business Connector (EBC)



APM Software: Wonderware® eDNA:

Workflow

Schneider Electric

Data Historian

Collect: Connect with hundreds of control,
monitoring, smart devices and other business
systems using a variety of standard interfaces.

Store: Compress, store and organize
collected information securely in an online,
enterprise database.

Display: Present real-time and historical data
through advanced client tools.

Analyze: Create user defined calculations and
expressions with a predefined library of functions.
Integrated clients interpret the data, document
results and diagnose events.

Report: Access raw and aggregated information
in a specified format or through ad-hoc queries.

Alert and Notify: Send an email or text message to
a computer or mobile device with alarm information.
Example: “Unit 1 generator is experiencing high
bearing temperature. Inform operator.”
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APM Software: Wonderware® eDNA:
Architecture

Schneider Electric



APM Software: Avantis PRISM
(PRocess information Signal Monitor)

HISTORICAL DATA

Application learns normal
operation from historical data

e Predictive Asset Analytics Software

e Software based modeling of equipment using
advanced pattern recognition

e Uses historical data to describe how a piece

of equipment normally operates and build a | -
model PATTERN RECOGNITION profier Mt bt
JeaNe ] rgeTe codr ioval G e profiez MV MV bV

| profies ez ot hans

e Continuously monitors behavior in real-time

e Alerts when the operation differs from the EARLY WARNING DETECTION
Deviations from normal aperation identified

historical norm .
; and displayed

e Early warning detection of equipment
problems

e Advanced analysis capabilities including
problem identification and root cause analysis

Schneider Electric



APM Software: Avantis PRiISM
Methodology and Benefits

Failure patterns n—
Under-maintained Risk-based Over-maintained
. Agerelated failure . Random Failure
Total cost
L)
18%
Fire fight mode
Cost of non-:
(production loss + break
down)
82%
ARC studies show only 18% of asset failure is age related. Based on
thesa data, preventive maintenance provides a bensfitforjust 18 @
parcent of assats and monitoring for predictive maintenancaeis

recommeanded option for the rest.

; Too much
http: ff www.arcweh.com/Lists /Posts/ Post.aspx?ID=260

Not enough effort Optimum

Analytics

N

'Reliability

Predictive

Requires a comprehensive

Maintenance

Condition-Based Maintenance

Preventative Maintenance

Reactive Maintenance

Schneider Electric

APR and diagnosticsto
predict impending failure

Rules-based logic using
sensor data

Competitive Advantage

Planned based on time or
usage statistics

Runtofailure

Strategic, -Centered maintenance infrastructure that will ha SN ©ocloctive
Proactive, Maintenance Avantis Madeling
Optimized PRIGM

What if trends continuea?_ _ _ _ IS SRR

—--Why is this hap pening? - ey

EWhatHappened? — ——— — = —— = - _ -

Degree of Intelligence



APM Software: Avantis PRISM
Software Offerings

e Server

e Desktop Client

e \Web Access

e Alerts and Notifications

e Data Analysis

e Transient Module

e Calculation Engine

e Security

e Monitoring and Diagnostic Services

Schneider Electric

14



Case Studies: Tata Power

Tata Powerimproves operational efficiencies and moves to

proactive maintenance

A leading integrated pow er company in India, with

anover 10,000 MW generating capacity, driving 0
technology-led improvements at its new 4000 MW 50 /0
Supercritical Utra Mega Pow er Plant. reduction
Challenges in commissioning time

« Enable quick and trouble-free commissioning of
the control system for plant startup
» Move fromreactive to proactive maintenance in

the operating unit Closing the loop to help Tata Power:
+ Quickly analyze large amounts of asset data for Early warning and detection, . ) .

accurate equipment condition assessments months before failure * Safely elminate the need for field programming
» Provide the right information to the right people $ 0 2 5M and all the accompanying errors

Rl gt e - Cut system commissioning time in half
Solution savings per ‘catch’
Sim Sci Operator Training Simulator integrated * Reduce training time from months to w eeks,
with the Foxboro DCS enabled rapid saving an average of four w eeks
commissioning and startup. The Avantis PRiSM AL e i ] [ ' : - . o
predictive analytics coupled with value-added : Facamdinall il hpberqapt ARt dlagnost|§s anq momtorl_n g

) o e L ———— Sy capabilties fortw o generating units of their ultra

services for model building and fraining enabled = Nay nnalk Meqa pow er proiect
Tata Pow er to address their key operational e e e @ap PO
challenges. s s W wspanei m e e « Predictive failure noifications and closed-loop

maintenance actions on critical pow er equipment

Source: @Mygjgg,tg'
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Case Studies: Observations — Turbine
Vibration

Observation: Result:
e Unit started after an outage e Upper half of flow sleeve was no longer
e Vibration step change on a LP turbine supported by lower half
e Notified Engineering & Plant e Avoided damaging multiple stages of blades,
e Vibration data was collected & unit was retired packing and diaphragms
for inspection e Est. Cost Avoided: $4.1 million
e Bolts on lower half of flow sleeve broke & flow i
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Case Studies: Observations — Turbine
Vibration (Contd.
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Case Studies: Observations: Cooling
Water Pump Bearings: Vibration Trends
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APM: Benefits of Asset Performance
Management Tools

25"

*4M+ %
5500K Savings due to |n2'::2;se

Savings from early early warning B Rk
warning of motor of turbine availability
coupling failure blade failure

Improved
labor
utilization

50K :
Savings from 30% 30 /

early warning of /8 Reduction in
perfurman:e 25 Impn:we ment mﬂ-iﬂtﬂ nance

issues - in asset
Increase in ufilization cosis

planned
work

30"+ 25"

Improvement
in regulatory
compliance

Reduction in
unplanned
downtime

Schneider Electric
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