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The Bottom Line;

As business and IT recognize the overlapping requirements

of individual compliance mandates, leaders are taking steps
to build out a sustainable architecture that minimizes time

and cost while maximizing future reuse.

John Hagerty, AMR Research Staff




“Compliance” Mandates

Definition: Compliance

The act of complying with a demand, request, or wish.
- www.dictionary.com

Manufacturing enterprises strive to comply with:
e Government Regulations

e Industry Standards

e Best Practices

All require real-time information




Must do’s — Government Regulations

Mandate Description Industry
EPA Clean Air Act (1990) Sets limits on air pollutants. All
EPA Clean Water Act Set limits on water discharged to All
(1972) waterways.
EPA Title V Regulation of chemical substances Oil & Gas

whose manufacture may present .

risk to health or the environment Chemicals

Pulp & Paper

FDA 21 CFR Electronic records and signature Pharmaceutical
Part 11 Food
FDA - GMP Finished Drugs or Medical Devices Pharmaceutical

NERC Critical
Infrastructure Protection

Cyber security standards

Power Generation
Transmission & Distribution
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Should do’s — Industry Standards

Standard Description Industry
QS 9000 Quality Management All
ISA-SP95 Enterprise — Control System All
Integration
ISA-SP99 Manufacturing and Control Systems All
Security
ISA-SPS8S8S Batch Control System Standards Pharmaceutical
Chemical
NERC GADS Generating Availability Data System Power Generation
(GADS)
HACCP Hazard Analysis and Critical Control Food
Point Principles




Want to do’s — Best Practices

Best Practice Description Industry
KPI Key Performance Indicators All
CBM Condition Based Maintenance All
FDA - PAT Ensure Final Product Quality Pharmaceutical
OEE Overall Equipment Effectiveness Chemicals

Food

Metals & Mining
Six Sigma Continuous Quality Improvement Metals & Mining

- © 2005 OSlsoft, Inc. = Company Confidential




The RtPM Platform an Infrastructure for
Collaborative Manufacturing Compliance

e Real-time Infrastructure Requirements
e Active Compliance Architecture
e RtPM'’s Role in Supporting this Architecture

e Customer Case Studies




Real-time Infrastructure Requirements

e Complete Real-Time Data Capture and Access
— Broad access to manufacturing data
— High speed, large capacity data handling
— Data integrity, security, and auditing is fundamental

e Transparent Integration and Data Structure

— Standards compliant OPC, OLEDB, ODBC
— Common context to enable efficient reuse and scalability

e Robust Analytical Capabilities
e \ersion Controlled Reporting and Alert Notification
e Collaborative Environment, to make it go




Active Compliance Architecture

Compliance Repository

Governance

aouedwon

Source: AMR Research 2004




RtBaseline

Pl Server
Gateways &
< onnectors.
‘Illlllllllllllll»

Malntenance Systems

Plant LAN

Smart Connector

Plant level app servers

Data Left in Place

3rd party historians

Relational Data

PLC / Instrument
Manual Data SCADA/DCS Systems LIMS Systems

OSilsoft has 370+ interfaces to DCS/PLC, LIMS, OPC, SCADA Systems
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Active Compliance Architecture

Compliance Repository

Alart Engine
Rules Engine

Governance
Change Managemen,

aouedwon

Leaming and Education Management
Business Process Management and Workflow

 ETTTE

Source: AMR Research 2004

\
§
;
:
/




RtBaseline RtPortal
> S A S |
I
l
I
Trusted I §
Connections | 4 Trusted
Connections
' NS
Pl Server SharePoint Server

e Pl Data Archives e Documents

e Module Database e Reports
e Event Data e Portal Sites
e Web Parts

e Web Content

e Collaboration

e Alarms
e Audit Tralil
e Security Database




Active Compliance Architecture

Compliance Repository

Governance

aouedwon

Source: AMR Research 2004
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RtAlerts Benefits
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Collaboration

— Accelerate problem
resolution

— Deliver notifications to the 2ge(e) 1
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Alert Engine

| Thin Client \*
| ° RtAlert ' i

Internet
Explorer

Rules Engine
RtAlerts RtPortal
Alert Notification
Platform
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Active Compliance Architecture +
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RtReports Benefits

e Communication and
CO”abOl’athn Production Summary Report

-~ On-demand reporting, via
secure Web connection

- Comment, verify and approve
functions

— Electronic signatures and
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— Templates can serve as
enterprise standards




* Batch Database

Reporting
RtReportS RtPortal S ; _:
I [ I
Version Controlled |
Report|ng Internet :
Explorer I
|
RtBaseline RtAnalytics I
= e s e e e . . - — - ! I
: 1 I Plant LAN I
, ' I l
1R ﬁ "I' Smart Client I
I \0\ \ : | . RtReports Editor I
rusted e ——
: § -(I;OHS;ZCtiOH:S : W s I : 3 0= :
I I Q
I Pl Server I RtReports : :
| |
!+ Module Database | | * IS |: :
[
L <
[




RtAnalytics Benefits

e Advanced Computing
Engine

— Apply one set of equations to

multiple equipment

— Implement complex
calculations with comments

Interaction with other
applications

e Smart Clients
ProcessBook
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Analysis

Advanced Computing Engine

Pl Smart Client Tools 31 party Applications,
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Active Compliance Architecture

T ————

Compliance Repository

/ | Alert Engine I
Rules Engine |

Governance
Change Managemen,
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Leaming and Education Management
Business Process Management and Workflow
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Collaboration
RtWebParts and SharePoint

Web Part Page - Microsoft Internet Explorer

File Edit ‘“iew Favorites Tools

Help

QBack ~ ) - [*] [2] “n P search v Favorites €2

@B-% Q-0 & 3

Address |£:| http: fishareberry, osisoft. comysites/Curt /Bilings Bilings%:20R efinery. aspx

v|G0

Home Documents and Lists Create Site Settings

it Crude Unit
.;H,W@Q Billings Refinery

Help

Links ™ @snaglt

Up to Shareberry

Modify Shared Page «

Billings Refinery * Process Performance Lab Results -
= Billings Refinery Measurernent Target Units % Below % On % Above \\huckleherry\HuyNapEP
(B crude unit Heavy Naptha Endpaint 395 Deg F 16% B0% 4%, Time Value
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B tsomerization Kerosene Draw Rate 4.5 MPED 5% 96% 1% 3/1/2005 6:00:00 AM 398
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(B8 reformer Mo, 2 E——————— 3/2/2005 6:00:00 AM 385
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Crude o 2000 Drawing File -
Charge C )
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RtWebParts and Microsoft SharePoint

, 7.
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Detailed Enterprise Compliance Architecture

Data Center Central RtPM Servers Central IT Monitor
e RtPortal — Visualization :
: Enterprise Systems e RtAnalytics — Bl and BAM

i e ERP e RtBaseline — Operations Information Clients using RtPortal

e ProcessBook

o Accounting X e DatalLink
§. Marketing \\: @/ @ e RtWebParts
&
& NS
NS % Corporate LAN/WAN
RtBaseline Typical site architecture RtPortal

Plant LAN

Pl System

IS Gateways & Smart Connector

E ) ‘lllllllllll»

1S J/\ Connectors g Nodes

‘lllllllllll» 4 Plant
Z

: Maintenance Systems
= Users :

. Plant level app servers RtPortal

i Server
Data Left in Place l &

§3d tv histori Q - % Smart Clients
3rd party historians @ BT M oroceszsonk |

: Relational Data “ ) + Datalink
: PLC /Instrument ¥ Thin Clients
: Manual Data ~ SCADA/DCS Systems LIMS Systems  :: * RtWeh

OSlsoft has 370+ interfaces to DCS/PLC, LIMS, OPC, SCADA Systems




Customer Case Studies
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FDA 21 CFR Part 11 Batch Reporting

Corporate Headquarters: Z=cium

Technical Environment:
Micsozoft Windows 2009, SQL Sewer;
Dell PCs 542

Challenga: To imegrate control sysmms

with higheslevel business syzems, optimie
opestions performance, reduce bech cycle
time, freamiine and electioniciae qualty
assurance validaton processes, move towaeds
sectionc bach rpocing, and redhuce the
tiskof not being able to sal out product into
saguinted markets

Why OSlsoft Won: AL0™ 12 2 unigue
product on the market tointegrate plant
and business yystems, and ARepocts™is
atcol with configurable seporting value
that Jensoen hadn't seen eisewhese.

RtPM Applications:

« Msomared Reports

o Baeline fest Practices

+ Banch Cuality MonitoringMnelyss
s Incident invezigations
¢ [ventory Management
* Materinl Usage Taching

s Paocess Monitorng
* Product Complance Monzoting/Reparting
* Production Data Integration to ERP

Banafits:

* Integration of business and manufactudng

* Improved communication enterprsz-wide

s Factdrven decison-making; 0o guesswork

¢ Mo accuraee forecasting and budgeting

* Reductica of cyde time

s Reduction of Extch Book from over 100 pages
© approsimately four

o Easier, faster validation repotting

* Mo process investigaticasimprovement:

* Improved cpemting eficiencies

“The biggest risk in this
oganzation is thatwe lose
the abiry to sall cwr product
into reguated markers.
RtReports isdivectly addessing

Bl the number one risk we fzce”

VincentWalshe

RtPM and RtReports have given Janssen the ability to produce a higher
qguality, compliant product that enables the company to continue
selling into a regulated industry...

The reams of paper
with sign-offs and
manual inputs...have
been replaced with
only a few targeted
reports.




Continuous Emissions Monitoring

Korea Hydro & Nuclear Power Co., Ltd.

Corporate Headquarters:
Seoul, Republic of Korea

Technical Ervirenment:
Irvtel, Microsodt, Cisco, Informix

Challemge:

Find an ent=rpris=leval, unifying r=al-
time platfarmithat the =miranmental
mankoring group could ues to monikor
ard manage emissicre from KHHF:
nuckear pover plarts, Ensure that the
compary mests Karean srironmerntal
qguidelines ard provides continuous
data to local commurities were key
requirsments.

Why 05lsoftWom

CSkoftis a rdiable, S4P-cenified partner
providing a bi-dirsctional link betwesn
the production floor and S4F business
applications, giving KHHP 2 seamless flow
of information from the production units
‘o business management.

RtPM Applications:

# Continuous Emissions Monitor

+ Cormporate Cata Warehouse

+ Environmental Compliancs Monior
# Manual Data Recording

# Planit Perfommance Crerisws

# PowerTurbine Trip Monitor

# Process Performance Anahysis

# Production Data Int=gration to ERP
# Wasts Treatment Monitar

* Weather Datalmpont

Berefits:

# Unifies praviously separabe and independ=nt ervinonmental
manitoring systemes at =ach of the plart sikes

# (3ives envianmental =ngineers realtime nfomation
ta h=lp inidentifying process abnamiaities and detarmining
the cormective action

# |ntsgrates with 5AP far synchronizsd data from the
bezardraam ta the plant flaar

# Provides the local commurity with Web-bazed infarmation
and updates on the nuclear plant's environmental emissians,
thereby improvirg KHHP' public mage

Korea Hydro & Muclear Power Co.
monitors environmental emissions
with Real-time Performance
Management from OSlsoft

Formed in 2001 as the resuk of a government initiative to oeats
competitive subsidiaries in the power generation industry, Korea
Hydro & Mudear Powser Compary (KHNF) needed te maniter different
wariables a is mukipls nuclear power facilities. KHNP also wanted

o actively manage the changing business conditions in Kanea There
wae increasing public and govemment corcern abouk safety and

the ervinonmertal impact of nuckear poweer. Residents inthe fowre
sureurding the plants were demarding greater fransparency of
operations and systeme. Additional requirsments were to =nhance the
efficiency ofirformation betwssn facilities and inbagrate plant data
‘wich the company’s S4F Enterprise Fesource Flanning system To sobees
informeation access ard transparency problems, ENHP chose the
Real-time Perfomance Management™ (REPM™) Platform from CSkoft®,

B Lim

Bzsistant Marager

Fadiation and Envirarment Management
Fior=a Hydra & Huckar PowerCa, Ltd

‘K= hawe erabisbed informarnion shawing of the
bghes fevel ax well as ephanced produc g secure
cofaboearion cpeational dansparencyand rela g

and created animage of integw iy and sa'eny o the puhlc,
Bestof all the RPM Pz dorm i easy to vs= and mainfain

i e cov Ene fio find! move ways o ose it

Korea Hydro & Nuclear
Power Company uses
the RtPM Platform to
monitor different
variables at its multiple
nuclear power facilities.

There was increasing
public and government
concern about the
safety and the
environmental impact
of nuclear power.




Cyber Security Standard (NERC 1300)

After the terrorist attacks in New York on September 11, 2001, energy
companies came under far more scrutiny over computer and cyber security.

Today, IT Monitor keeps this Utility’s EMS critical cyber assets across
multiple platforms and devices.

0OSlsoft.

e ——— I “For our EMS infrastructure

B e EF AT T W Afir the teriorist attacks in Mew Tork on Saptember 11, 2071, eremy companies came undar far
hhhhhhhhh r ™ s e IR mone SCRUCINY over computer and cyber security. “We ke HERC compliance very seioushy,” say:
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[ e — e L [ Sk . R I
Ty J e !

within the rmaHime cominel sysiem infrasinacuns”

T [ ] . . .
S B e | e eeenses MONItOT IS watching all of our
51T

. ] T ﬂ = o mbish'n_.ga:mrﬁ_nedmm ramments farthe snemy inclustry, The purpese o HERD .
e I e ol Pl servers, Pl interface nodes,
S | NG || s s

A i - A sxpacts . 2y c

T I _}\;\Y el e e SQL, and Web servers, EMS

||||||| ._ £ W

B Darmrion By b - I\____,.’I “irce MERC requirzs al cricical cyber assats to be monkored seven days a wesk, owvanty-fouw H H

;Hn"-'u“"‘ heurs aday, we :-:hdlzol 0 parfor this syseemewide manieor ngath'tIy'Snc appllcatlon nodes front end
:—ml::;;—- we had ale 3oy invested in the At Platform and knew ics relial I:Iemp«.l:xicncfrncmcrm !

P our poveer system, we wanted ic build o hxhy::H g the IT Meriter product from CShoft.
— o s g o B processors..., and network

Tha Lty 21520845 M Wab Diwsss-Daiod, Wow-only Acea'ion™ Today, IT Manitor ke=ps a n the Utilio's FMS al :,'he as5ets oT0Ss mukpl ph|fcrrn
chant appiicaion. Every Snols ProcessBook™ dispby can be viswsd

"
and devices. l r o EMS lr astructune in the co el nikar is d 4
Gl Lo FI servers, Fl inneiface/ OPC naces, 0L :n:lw\et 1 -rr = eVIceS.
! netwar ices says ol i

processars four master seticn), dispatcher

-Project Manager,
T&D Utility




ISO 9001, Six Sigma, OEE, KPlIs

Faced with ISO 9001 compliance and the need to implement Six Sigma in its
manufacturing of high-grade nickel and cobalt products, QNI chose OSisoft’s
solution to combine production data from its six business units with their
total of eight separate control rooms.

“The RtPM Platform has
DMuesossorsrenmaton, accomplished more than we
gain 41 percent IRR in 3.5 years set our for it, and we’ve
- easily achieved an initial
rate of return on our
investment within three and
a half years.”

[

Corperata Haadquarters: RePM Bpplications:
Queeraland, Aatrabs * Nerm Maragemere # LabCuality Data Imegetion
. * Sutomated Rzparts * Material Balance
;’r'"“‘_"ﬂl"q”'ﬁ’“d“'! ““"‘”‘d":’&““’d = BahacedScoenonk: = Dbty Monitosng Anals
EOHIMPIIVEMENES N PCEISORWET ) Byemine Bpat Practicss s SinSigma
“ﬁ':dqm“;'m“m;ym”" =« BachQuaity Monor  » $PC/A0C Procduction Qusly
. - # Data Azcorcilistion Cortrol
I‘;_:ﬁ:‘:’"ﬂ"' ""d*d;'s*m":l + Dawekime Monitoing  » Tot| Efective Equipment
i mIeChare B0 R :e:vlmw 'K{Tk‘ noe

-Dave Hunter,

Productivity

openmstion: ap!:\nach, mastimize existi ng Indicaitoes (KF1)

plant output, improve work processes

and efficiencies mduces waste, and meer Barisfits:

cusiomer expeckations. * Reahiime quality messurement resuks enpae .

high-guality cobak prochct

Why O5Is0ft Waon: The S7K Patiom et e Accountln
) . = Achieved 3001 cerification Cluality Aspaaace!

builds on05koft's indusiny-leading FrErrrt

Fi System ™ dats engine by providing an + Minimized downtime

SRS T AT SRR e e P

actioneblc apertions information visitle o Wafidated peoduction information; verified date uality:

aiorass ol beves, encerprise-wide. moritorreg and reporting of exactly whese bosses oacur,
aaloulation of monihly reconciled recoveny




Collaboration

The RtPM Platform is integrated and well-connected with other systems in the
CITGO network, allowing managers and other staff members at the Tulsa, OK
corporate headquarters to view performance metrics in Corpus Christi.

Corporate Headquarters:
Tuls, Ddaboma

Tachnical Enviranmart:
Wiredowes Server 2000, Microsoft S0L Serest SAP PM,
and Oracle

Challange: Upomds the company's infarmation
infrastnuctrs; redhuce losseswhersver pazsible;
us= more striegic ook and methods o optimiz=
=firery operations.

Why OSlsaft Won: Useful collabaration; the BiPM
Pltiorm delivers corcise, time-driven informatian
that is actionable Cther plifors coly repart past
paiformance, not peformance in real dme. Gives

ey userthe ability bo exeicise their crest ity in

problem schving

RtPM Applications:

= Aucomaced A=parts

= Haseline Best Practic=s

= Macerinl Usage Trackirg

= Plant Perfarmarcs Overviews
= Production Analysis

= Poduction Plan vs. Actual Daka
= Quality MonitoingAralys:

= oot Coase Anakysi

Banafits:

= Higher productivity

= Incremed efficency

= Incresed cost savings

= Betierdecison making

= Eingha-page cperztional views

Real-time information drives
praductivity higher at QITGO'S
Corpus Christi Refinery

The Carpus Christi Refinery £20R) of the CTG0 enterprse was dealing wich
all koo common issuss — an out-of-dats historian that was substandard
for callecting vital process and apemtions data, and an in=viiable
upgide { cpertions were 1o b= cptimined. Altheaugh the cunent sysiem
helpad the compary view, measare and repert production levels, it was
difficult 1o 2noae efficient cperation and wilztion. Reconfiguring theakld
wysiern would be inefiective and prohibitively experaive. iwas estimabed
that it weuld take sven 10 120 emphoyess and a halfa-milicn dellars 1o
replace the databass's fanctionakiy.

In early 1 057, (TGO CCA socepted the inititive to acquie & V2K complant
infrastucture that defremied not orly the real-ire data needed 0 moniar
and analyre condiicra mare efficiently, but cre that provided rich detkeop
toak tncorkinuowly improve processes and establish best practices Far
thiz, the company oumed ta Cllscft's Bead-time Performanos Management
PP} Platforn, The Micreaoft-based platform wa sasy o implement
and use, speading information to every persan for beteer analysis and
decision making.

Teday, RPM has zrabled (TG0 ap=mticrs oachievs higher productiviy,
increaned efficency and cost savings. Mo, thess's ane version of the tuth®

abeut rmbtime ard histarical performance that the company countan
ta run profitakle cperations.

Dianinis Lawkass
TG0 CCH: Infommation Analkyst
and Pl Administabor

Teeve’nora pat of the Corpas (histi aperation shat’s
matconneched'to, ortoudhed By, dhe AP Matioem
Heving ol of the dats atow imgemips, pus the AL
deshitng took, e enabled the alistnbation ofisformation
intomioae Busingss anits”

“Workers know exactly
what’s happening in a
process and realize the value
they can add by doing their
part to improve higher value
yields.”

-Dennis Lawless,
CITGO CCR’s Information
Analyst and Pl Administrator




OSlisoft RtPM Platform

REAL-TIME DATA
DCS /PLC / SCADA / OPC / Historians
Interfaces / COM Connectors

PRODUCT SPECIFICATION DATA
CUSTOM DATA

APls / SDKs

IT DATA

RELATIONAL DATA
OLEDB / ODBC / Oracle / SQL

WEB SERVICES
Legacy Apps / SOA / External Data

ERP/MAINTENANCE
SAP / JD Edwards / PeopleSoft
Maximo / Indus / MIMOSA

ONE VERSION OF THE TRUTH

MANY DATA SOURCES i
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PERFORMANCE IMPROVEMENT

OPERATIONAL VISIBILITY

KNOWLEDGE MANAGEMENT

PRODUCT QUALITY

LEAN MANUFACTURING

ASSET MANAGEMENT

SITUATIONAL AWARENESS

The OSlsoft platform provides comprehensive visibility into

operations, unlocking the potential for timely analysis — fueling

critical, informed and profitable actions.




