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Introduction

VISION —

Think Big and Leverage Information as a Change
Agent
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Sustainability, Manufacturing Excellence and Information

« What is Sustainability?

« Manufacturing Excellence — The Heart of
a Sustainability Program
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What Could Manufacturers Achieve with Better ‘Information’?

s * Financial Value (EBITDA / Working Capital)

— Process Productivity / OEE

— Quality Tracking / Product Genealogy

— Asset Management / Condition Based Monitoring
— Energy / Raw Material Management

« Improved Environmental, Health and Safety
Performance

* Reduced / Eliminated Excursions — Maintain
Expected Performance through Early Problem
Detection and Recovery
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What is the State of ‘ Information’ in Today’s Industries?

*Datafromall *Real Time and *Datais Correlatedin = Analytics are *Realtimereporting  +KeyTalent are devoted
available devices Historicaldata is commaon reports easilyperformed  and historical tomanagingthefactors
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Contributing Factors to the Current Condition

1. Complexity of Information Sources

Architecture Reference Model - Functions

Level 4

Tirne Criticaiiy:
Dares

Establishing the basle plant schedule -
3 production, material use, dalivery, and
shipping. Determining inventory levels and

manpawer availability.

- Data Time Framsa:
Manths, Weeks, Days

- Low equipmeant variahbility
= Low Manufacturing and Safely Risk

Level 3

Tirne Criticality:
HOUrS & minutas

manpower resources.

- Data Time Frame:

‘Warkflew/Racipe Control o preduce the end
product. Maintaining records and optimizing
the production process to match material and

- Increased eguipment variability - reduce.
- Medium Manufacturing & Safety Risk

Days, Shifts, Hours, Minutes, Saconds

Level 2

Time Criticedity:
Subrsecond

Level 1

- Data Time Framea:

Manitoring supervisory control and
automated cantral of the production process.

- High equipment variahility
- High Manufacturing & Safety Risk

Hours, Minutes, Seconds, Sub-secand

Process.

Sensing and manipulating the production

Level 0

Jf Jf 4 L Jf J' L The actual production process

External Sources:
Web Services, Partners, Public Exchanges,
etc.

Application / DB Examples:
Oracle, SAP, SQL Server, Proprietary
Legacy, Access, Excel, etc.

Visual / Analytics Examples:
OSisoft, Honeywell, SAS, etc.

HMI/ SCADA Examples:
Factory Talk, Citect, Wonderware, Intellution,
Scneider Electric, etc.

PLC / DCS Examples:
Rockwell Automation, Siemens, Honeywell,
Square D, Emerson, GE Fanuc, etc.

Instrument Examples:
Yokogawa, Rosemont, ABB, etc.
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Contributing Factors to the Current Condition

2. Manual Data Entry and Publication of Metrics

» Human Resources are being Used for Data Collection and Aggregation
instead of Analysis

» 218t Century Technology Solutions are not being Leveraged to Simplify
Shop Floor Operations and Management

3. Enterprise Performance is Sometimes Overshadowed by Site
Specific Versions of the Truth

[ =x 79}
25
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How to Get Started?

ldentifying the User Audience and Value Focus
Building Business Support
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How is Manufacturing Information Consumed?

[ Daily/Real-Time Operations ) ( Process Stability/Improvement J f Pr°d“°|t\h3?,§‘3§m%‘,’ﬁra“°“s J

Actionable Information Analysis Reporting
Frequency: Real-time to Daily Frequency: Daily to Annually Frequency: Daily to Monthly

Learnlngs Applied: Manual or Closed Loop

Vlsuallzatlon Tools AnaIyS|s Tools \ Reporting Tools

4 :Atcl)dlenct:e Audience: . « Audience:

: Cpﬁi{a ors * Process Engineers (Location) * Location Managers

: Sfa smen Bl ° Production Superintendents * Regional/Global Operations
upervisors » CoE Experts (Regional/Global) » Business Leadership

Objectives: Obijectives: Ob ectives:
. écmelve Pa”y gar etls (DMS) « Detect Excursions (Leading) nderstand/Grade Performance
lfég\/\/g rglme Flia e ISS,[UGS « Maintain Process Stability « Adjust Expectations
roblem Resolution) « Improve Productivity . Es{abllsh Plans

aintain Schedule/Plan . .
- Safe Operations Improve Quality Calculate Forecasts

{ Common Tools
+ Data Model: Meta Data Tools (OSlsoft AF — Asset Framework & EF — Event Frames, Honeywell PhD & BusinessFlex)
« Databases: Relational and Historian (Microsoft SQL Server, OSlsoft PI, Honeywell PhD)
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Building the Business Case — Overview
‘Achieving Value from the Vision’

» Eight (8) Steps for Building the Enterprise Infrastructure Business Case
v Select a Pilot Location within the Business — CoE Concept

v' Engage Plant Resources in Value Brainstorming and Prioritization Activities —
|dentify Project Champions

v Introduce Plant Leadership to Prioritized Opportunities and Gain Support to
Proceed to Pilot Phase

v' Develop Detailed Use Cases for Identified Opportunities including both a Focus
on Process Value and a Focus on Financial Benefit — Gain Process and Finance
Support

Verify Use Cases with Plant Leadership — Gain Site Support for the SMART
Manufacturing Concept

Deliver Pilot Successes
Estimate Value Potential of an Enterprise Wide Deployment

Present Enterprise Wide Value Potential — Gain Enterprise Wide Support for the
Concept (EA Approach)

ANANANEER
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Building the Business Case
Example — Value Brainstorming and Prioritization

» Support the Process with People Engagement
v" Onboard Resources in the SMART Manufacturing Vision
v' Dedicate ‘Brainstorming’ Sessions within each Functional Area
v' Develop Rough Estimates of Value, Cost and Ease of Deployment for each Identified Opportunity
v' Prioritize Opportunities for Initial Pilot Focus

Smart Mfg Brainstorming ldeas

x?f“db
o
&5 &
& S S o 2SS
eSS &
?@ ST O IS
&S S S e RS
Y I S &S L
ST S S S ES S
<R EE e & e S
Potential
Dept |- Doy~ | U~ ~Dov~-| UF~-Dov~| Ul~-| Uf~- DoV - Oppertunity Details |~ | Priorit.v| Svgs SPA |- |
Energy x Owverall Energy M Nt Sy st for c P d air, gas, power H
e Compressed Air Data collection syst: (g i ion, leaks, i nt
Energy X X on/off, loaded/unloaded, dew point, flow meters) H
Electrode X X X X Obtain Green Mill OEE target to hit de p ion for M ized M H
Electrode X Sieve curve (aggregate) si ion and Flue wall system to support MMP H
Electrode X X X X Full Electrode Flowpath kaizen to prioritize MES/Smart opportunities (Mosjoen utilizes KeyOps?) H
Environment X Air monitoring, provide ability to react in FTC H
Ty i ion for all te outfall ing to imp llection and review of data
(include VWWT, Chem lab); process data first priority & flow data is second priority (this solution H $200,000
Environment X enables WWWT checksheets to be eliminated and data go directly into a system) D. Chin
. Parametric data access with Smart Dashb d (data i in PLC. ina feed, air flow, etc) H
Environment X J. Engstrom
Environment x x Use Smart for WWT checksheets to develop dashboard/trends H
QOverall Asset Hierarchy system (one stop shop),asset health, failure modes, BOMs, WO's data, H
Maint/Rel'y Top 5, etc. Mike Tremper
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Building the Business Case
Example — Use Case with Process Detalil

> Initial Use Case Development is Focused in Process Detail Onboard Resources in the
SMART Manufacturing Concept

v" Development is Completed with Area Assigned Process Engineers
v' General Approach is to Focus on Production / Process Improvement

@ Case B: Auxiliary Energy & Gas Use & CaseB: Auxiliary Energy & Gas Use CaseB: Auxiliary Energy & Gas Use
ALCOA ALCOA
Tangible Benefits Cument  amaAT Measurement vs. Management ARecent Example
etod wetod Otpectve Mot Ext Soneat
[ —————— @ How ls snergy massursd now? How le It managed? In February of 2011, the shop room door breaks and will no longer close completaly.
e A e Ters Faca Gy T yrmxom @ A Y o o e = Ny An operator submits 3 Maintenance request. Operations resume.
e e f— e T e yemE= Droerty mange e,

[ e J— [ - = Maintenanc can only prioritize those requests for which they actuslly know the cost
sy G leinstant data avallable? What I the cost! LOE to cbtaln the data? ayr factors. Mot knowing the energy costs, Maintenance fixes the door when they can.

MIITIEILIEEINTET rmrms e Awace sionom o | ng i hay

A: ForSobmom -y, we feus Fotet des. Howsss Sor Andlay, Whets wag SCem wakrow Whet Be Santavite
[ ot comty

areiyss o 34 days shierthe Maintenance raquest is made, the door i foed.
VY DOO SRS DM N UM Of SLKIBY ENSTY, DL NOCNE SEE5 2 MPEIor KBL This led to significant additional hesting cost. February was a cokd month.
Footnotes 3e3 fozie fomacs) SRgS SEmAs B besedon @ ArsAlcod Talent abée toanalyzs the data in time (to maks a diffarence)?

j  (5)meststons anrgy coud be wad 1o el T e Perhaps some of the other repairs could have waited.
rasize produclion gains of $330.000. o mtwan o Lo e - e £
g s s e B § R SR @ Arethe factor measures oven avallable? What key measura will ba newly avallable with SMART
e e et 3300
Ty i Mathoa?
. c i s A Wecsmoimanmnsyaes ot e acilay Senys e W SUART et e it sage, e Comelste and trend ensngy usage dats
Welch Indc es et Wi e aralanlty o sl e e - Respond to cbservations
plentwide cospicn o Enermy nd G 1-9% Tatl 185,000 | | . §
gecmase InAuliery EregyUse sda 1-15% i @ Do AlccaTalent get to focus on managing the varcus factors? Or la more time spent attampting Develop procedures and training 1o manage those factors going forward
Qacrmass InGEs LSt 4R LOCs. *Armtsction of 00 semimar for 2 sming of $900%er 1 actmirme. T2 to gather the maasurss (dats)?
BarSactias, Vassimaars sodacterten, ragoiad iy ¥ a A
e g

il & 2% sarhgs b ey
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Building the Business Case
Example — Use Cases with Finance Detall

> Later Efforts are Focused on Re-Packaging for Finance Onboarding
v' Aligned with Enterprise Level Objectives (ELOS)
v' General Approach is on Value / Savings to the Bottom Line ($$$)

a A Summary of the Use Cases

@*‘ﬁ

\(‘%0 &'3 c_u ‘Qﬁs&

&o a‘* ‘F
eﬁ! < OQd S:zv.{éu
@ ‘iﬁlwf P
A Matal Producion Opfimization § 200,000
5: Awdilary Enargy & Gas Usa 380,000
C: HF Emisslans 200,000
D: Anode Incidants & Tracking 300,000
E: Emvironmantsl Squipmeant 70,000
F: Maimananca

50,000

Gryad % indicaies andther possbie ahjacie et & notdeiniiedinihk doovment
Theseare just a few ofthe (possibly hundreds of) opportunities enabled by the SMART Method.

Yy R
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Critical Risks and Recommendations

1. Don’t Let Best Forsake Better

2. Scope Pilot Focus to Highest Value / Least
Effort

OSisoft. REGIONAL SEMINARS © Copyr ight 2013 OSlsoft, LLC .
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Developing the Technical Solution?

Designing and Deploying the Enterprise
Infrastructure
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Establishing an Enterprise Vision for Information

Transactions Environment  Assets Objective:

. Integrate data for the process experts so as
Business I Health & D to enable proactive and intelligent
N e A A manufacturing decisions in dynamic
T T N environments
1. Common Applications for
G |_ Manufacturing Execution (MES)
2. REAL TIME and HISTORICAL data
- conmonmenscurngecceuion | IVRNCTIE
3. Network / Data integration from shop
A O S floor to the enterprise
T D I 4. Comprehensive analysis toolset
E E S . | _
Action D Environment PCS Production L E_:e EE terlp rflse Arghlt?cturiﬁles
. Processes Processes gether in o_rmatlon rom
Operation Sources within a Plant and Across

the Enterprise
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Network / Server Infrastructure

H External

-~

S ——————————————————_——————————————————————————————————————
-———————————————————

Corporate '
Boundary Mgmt

W ——————————————————_——————————————————————————————————————"
.............................................................

Enterprise
Network

-

S - P -

.....................................

-y
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The Data Infrastructure and Visualization Toolset

Plant SMART SharePoint Portail
(Data publication, DMS Dashboard, Excel reports, etc...)

A 4 4 A

Adhoc data consumption (EXCEL)

P

|

Manufacturing Intelligence A

n

- Data Analysis and t

Real Time Data Mining Tools

Visualisation and (MS SSRS, SSIS& D
Analysis a
PB) SSAS) "
/ a
M

o

D

MES Data e

Transfer to |

Historan

MES and LIMS
databases

Process equipment/systems
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Critical Risks and Recommendations

1. Technical Environment Roles / Responsibilities
a. |IT Accountabilities
b. OT Accountabilities

2. Primary Focus on Applications in lieu of a
Foundation Enterprise Infrastructure

a. Data Design and Integration in Re-Invented for Specific
Projects

b. Business not Well Positioned for Future Challenges

3. Introduce New Tools / Functionality where appropriate
(Mobility, Dynamic Web Based Reporting, etc.)

~

© Copyright 2013 OSlsoft, LLC. 191
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How to Ensure Full Potential and
Ongoing Success?

Information Enabling the Business Operating System
and Working the Needed Culture Change
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Information — A Key Enabler for Manufacturing Excellence

New Technology Enables Improved Productivity through Employee Engagement and
Enhanced Functionality to the Business Operating System

SMART
Manufacturing
Concepts \l¢
2 ) ] N e 4 . N
¢ Hidden information, « Common platform & . Proa_lctwe problems
problfems tools ség!:J?g;l?sreduce
) I[;E::giign?gcnxot easily * Realtime data * Process modeling &
R transparent, .
acces_mble _ Jvailable to all improvements
* Multiple versions of e Standardized Data . Customt_er
the truth Model connections
N \. / Manufacturing

A

Excellence in the
215t Century

Traditional

Manufacturing
Processes
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Information as an Enabler for the Business Operating System

The Infrastructure serves as a foundation for competitive advantage through:

v People Engagement & Best Practice

= With common data, talent across the globe
will engage in collective innovation and the
pursuit and sharing of best practices.

= The SMART architecture allows for the
rapid deployment of ‘Best Practices’ through
leverage of a common computing
infrastructure

E%mzcr:;}
GAGE

Who Derives the Benefit:

-Operators leverage critical information when and where
it is needed

-Process Engineers develop ad-hoc analysis and ‘Best
Practice’ process visualization standards to improve
location production management and performance
-Supervisors and Area Managers review real time KPI
and have drill down capability for root cause analysis and
problem resolution

-TICOE Resources leverage ‘Best Practices’ visualization
standards across the business for ‘Power of Comparison’,
root cause analysis and improved performance
-Business Leadership is ensured of timely, accurate and
consistent information for evaluating performance and
driving decisions

v Process Measurement (KPI)

= Sharing a common language with other
plants will allow us to truly realize Enterprise
Advantage.

= A discovery in one plant can result in
procedure, training, and policy changes in the
other plants.

= SMART measures will become common
measures. They will allow us to share best
practices from one plant to another.

= Conventional manual data entry / transfers

will be reduced.

Real Real

v/ Continuous Improvement

SMART
Measures

Optimized

Managed Processes
Procedures

Relevant
Policies

Correlated

Better Results

Time Time

Correlated Correlated
Real Real
Time Time

The Deming Cycle
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Turning the Vision into an Enterprise Strategy

« In Addition to Technology — Also Recognize the Criticality of
‘Change Management’ within the Business Operating System
— Clearly Define Roles and Responsibilities

— ldentify Value as the Key Deliverable — Technology is the Enabler
— ldentify People as the Critical Component to Delivering Results
OSlsoft. REGIONAL SEMINARS




Ensuring Continued Success

- Maintain Focus on Delivering Value e
through the Operating System i
— Enterprise Level Objectives (ELOs) ALCOA GPM SIIART USERS GROUP

— Internal Users Groups
— Best Practices
— Enabler to other key initiatives

« Enhance Functionality and Manage Total Cost of
Ownership
— Life Cycle Management of Enterprise Architecture
— Solution Support Model (CoE) / Leveraged Expertise

* Improve Cyber Security

~

© Copyright 2013 OSlsoft, LLC. el
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Critical Risks and Recommendations

1. Technical Solution is Deployed with Limited
Resource Engagement

a. Business Decision to Limit Resource Involvement or
Inadequate Onboarding / Buy-In

b. Risk: Value Realization Does Not Meet Business
Expectations

c. Risk: Solutions are Not Leveraged Across
Enterprise

OSlsoft. REGIONAL SEMINARS 25]
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In Conclusion

What are the Key Take Aways?
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Key Take Aways...

« |t Starts with a Vision — Think Big!
« Develop User and Technical Strategy to Ensure Success!

e EXxecute as part of your Business Operating System!

« Information is a Key Enabler for 21st Century Manufacturing
Excellence
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L ance Fountaine

LFountaine@osisoft.com

Industry Principle — Metals, Mining and Metallurgy
OSilsoft, LLC
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