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Creating Value with the
“ Pl System in Oil & Gas
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Presented by - Craig Harclerode, O&G Business Development Executive
(Houston, Texas USA)
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Outline

* Global Issues and Response Themes

« Strategic Pl System Value Trends

Value Chain integration

Infrastructure for MES/Solutions

Asset Reliability and Performance Management
Cyber Security

Business Integration and Intelligence

abkwhE

« Concluding Remarks
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OSlsoft O&G/PetChem BD Team

Kelly Sherrill Heathcliff Howland

Upstream BD Midstream BD

« 23 years Exp.

« 2yr @ OSlsoft

« 21 yrs Amoco/BP
* Enterprise Apps.

20 years Exp.

8 yrs @ OSlsoft
Motive Power Focus
BS ME Maritime

* Field of Future Academy

« Solutions Specialist « USCG 3" Assistant
«  BBA New Mexico Engineer’s license

* Houston « San Leandro
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Craig Harclerode

Downstream BD

33 years Exp.

6 yrs @ OSlsoft

15 yrs Amoco Oil

6 yrs Honeywell IAC
6 yrs Aspentech

BS ChE Texas A&M
MBA Rice

Houston

Sandra Peterson

Chem/PetChem BD

e 27 years Exp

« 1yr @ OSlsoft
* 7 yrs Honeywell
* 5yrs Aspentech
« 7 yrs Consulting
« BS ChE Auburn
« MBA Texas
 Houston



The Standard in O&G
% Global Capacity Using The PI System

elines LNG Manfgn Biofuels
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Globally Common Issues in O&G

1. Asset Safety, Reliability and Performance
2. Remote operational awareness and support

3. Knowledge/Availability of Expertise and Collaboration

4. Value Chain Integration & Real-Time Situational awareness g

5. Cyber Security

OSlsoft. REGIONAL SEMINARS 2012 6



Pl System - From Tactical to Strategic

1. Manufacturing & Business Integration and Intelligence

2. Simplification of IT, Applications & Solutions Landscape
3. Remote Monitoring and collaboration — internal and external

4. Akey element of Cyber Security strategy

ental Responsibility

nm

Profitability (Cost &Margin)
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Human Capital Optimization
Safety & Risk Mitigation

Envirol

5. Core element in sustainability vision — ability to endure

Information Management —
nterprise Manufacturing Intelligence (SMI_and EMI) Infrastructure
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Strategic Integration of the Enterprise Operations

Applications & Solutions

Business & Big Data

Systems

Analytics &Visualization
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Streaming
Data and
Events
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Asset
Structure
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Exploration

\

Production

Gas & Liquid
Pipelines and
Storage

Refining &
Biofules

Chemicals

Distribution &
Marketing

Power
Generation
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Framework for Enterprise Data & Information
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B 3 San Martin Texmelucan

&9 Refining

B (F Marine Teminals

@ ( Pipelines

(3 Refineries

B  Storage and Distribution Terminals

PEMEX
- &9 E&P
@ (J Data Centers
& North Region
& Northeast Marine Region
& Pipelines
& South Region
B (@ Southwest Marine Region
g9 Gas
@  Gas Plants
& LPG Distribution Teminals
& LPG Import Points
7-- (3§ LPG Refridgeration Plants
@ ( Pipelines
Petrochemicals
- (@ Cangrejera
- (3 Cosoleacaque
- (3 Morelos
- (3 Pajaritos

- (3 Petrochemicals Pipelines
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Catalytic Cracking
Coking
Hydrodesulfurization
Isomernization
Naphtha Reforming
Vacuum Distillation
Viscosity Reduction
Madero

Minatitlan

Salamanca

Salina Cruz

Tula
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Atmospheric Distillation
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Pertamina Downstream Value Chain

6 Refineries :
1,034 Million bbl/day

120 + Depots
98 Vessels

3,400 Fuel Stations

Sales Volume :
1,200 Million bbl/day
(92 % Market Share)

One of the most complex Downstream Supply Chains in the world

05|S€.')‘|"1In REG'ONAL SEMlNARS 2012 © Copyright 2012 OSlsoft, LLC. 17



An Enterprise Real-Time Infrastructure is Key to
Value Chain Situational Awareness and Optimization

Unified and Aligned
Real-Time Global
Value Chain

N
A& PERTAMINA

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 12
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Downstream Value Chain Integration Architecture

@ Pl - ECGW PHD Interface w

YOKOGAWA Honeywell

Balongan Refinery  pymai Refinery
Balikpapan Refinery

| SOFTWARE =~~~ ~~~—~~~—~~—~=—===7=====7777 0 AROMRARET '
: Trading v : o I : 1 '
Demand Operations esse Optimization 1 T_’R\. -
: Forecast Import & Export Position Systems : : Microsoft | ﬁ _
! cweswreess ez | isnarepornc - GRS
" A]Iegro @ . S 1 1 Server
I |
1 Custom Interface Custom Interface 1
1 |
1 1 -
| A
: [ 11V (NEFRASITRUCIUF <1
1 ) N
1
1
1
|
1
1
|
1
1
|
1
1

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlIsoft, LLC. 13



Strategic Use of the Pl System in Pipelines

Compressor Stations

Supervisory Equip Data & FLOW
Data Diagnostics MAINTENANCE
’ 0... . ‘o.
4 SYSTEM
................ MODELING
R S COMPANY
MARKET and PORTAL
NOMINATIONS WEATHER CUSTOMERS

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSisoft, LLC. 14



NiSource Gas

NiSource Overview Transmission & Storage

15,500
Pipeline Miles

Annual Deliveries: 1.4 Tcf
Peak Day Deliveries: 7.4 Bcf
Serving 40 Markets
Operations in 16 states

37

Storage Fields

Capacity: 640 Bcf
Daily Delivery: 4.7 Bcf
Working Gas: 280 Bcf

106
Compressor Stations

Horsepower: 1,100,000

Columbia Gas Transmission
Columbia Gulf Transmission
Crossroads Pipeline

Hardy Storage Company

Millennium Pipeline

05|80ft. REG'ONAL SEM|NARS 2012 © Copyright 2012 OSlsoft, LLC. 15



“From Well Head to Burner Tip”

= Producing Wells
Z. 20,000 Miles

Gathering Lines Transmission Lines

// T N Plant

Compressor

Stations ™ ——M/ = _

Underground _—— = . — . e e
Storage \&-—f ' =Nl

1.8 MM Miles

Distribution Mains Residential

“ NiSource Gas

Transmission & Storage

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlIsoft, LLC. 16



PI-AF Templates — Knowledge, Governance, and Leverage
Calculation of Compressor Heat Rate

H > o L]
File Edit Wiew Go Tools Help
7@ Database [ Query Date - €D Back  |#E CheckIn =2 « (3] | gf) New Template - = New Attribute Template | _  Search =~

-
[2 053

'fﬁ MGT&S ~ ||| General| Atribute Templates | Ports |
& - | 11:_::::;::: Group by: [ ] Category
q Element Templat g I Searn = - I [ ] Mame: |Un|t Actual Heat Rate ]
_____ g .ggl_ll:xzé-leati & i Mame < Descrption - Description: | |
& CB_8v- 2 Lnit i=gh BMEP Configuration ltem: — Indexed:
rStation i HeatR ateh argin Categories | ]
Unit =& Max Heat Rate % UOM: | BETULHVI/BHP-Hr
" Diriwer =gy MFfg Recommended Spesd 0 fg Rec Spd Value Type: | Double
eat Exchanger = - &
SRA-BT Unit —"* :"" Heat Rate Q Default Value: (0 BTUILHVI/BHP he
Pipeline Efficiency g Name oc D ata Reference: | Formula
3 Regulation Station E ffi =g Target Heat Rate ‘\ =
q} g ?EI:'B IIDJ'rI::‘ =gy Unit Actual Heat R ate \ E [ DI
NN St <% ns ove ~ A B R SR~
- ﬂ Model Templates < Unit Discharge Pressure Unit or Stage 1 Discharge Pressure
e Tl Transfer Templates . \ . »>
" @y Enumeration Sets < Unit Flow Rate o Umnit Wolume Flow Rate
Y, Reference Types Cﬁ Lirit Fuel 0 Uit Fuel
Tables =g Unit HE_Diff_M aintenanc Actual/T arget
Compressor Unit Info -
. [ Fuel Gas Cost ~ igh Unit HR_Diff Operal Actual/ 7500
< | > 5y Unit Pressure Diffe Discharge-Suction Pressure
& E t 6‘ Unit Speed Umnit Speed
e =g Unit SpeedFactor
< Unit Status Unit Running or Not
= <& Unit Step
Unit Measure
C‘ Unit Suction Pressure Umnit or Stage 1 Suction Pressure L
@ koS Gﬂ Unrnit Suction Temperature Suction Temperature
| <& Unit Temperature - Simbient Ambient temperature at station or u
&8 Contacts < > |
HSRA-ST Unit Modified: 7f26/2010 2:39:05 PM. Sba8l13Se-7526-4ece-85d2-b11221b28dbc .-
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PI-AF Integration

NGT&S - Pl System Explorer

lerarv . ‘ . %2 Help: Capturing an image
- i CompressorStation | General | Table Define Table || Wersion |
- & CS_Unit N
- @ GMWA Unit — Profiles dh £ 8= 20] m  FE———
- Efh GMWA_Driver i 1D ambientTemperatt. HPSL_No | FuelRate Wex T7 Ped TS5 MNap NptOpt T2 —
. £8 Heat Exchanger > -60 785 1825386 2563.8394 347.504 | 6£4.982 42367 | 7707.2 3046.7 244273
- G HSRA-ST Unit 2 60 1635 25088 | 3120.8655  377. 87.071 49214 =010 3901.3 293523 le
@ Pipeline Efficiency >
. & Requlation Station Effi 3 50 | 2484 |31.356 35431855 105079 |ss1.a  |s228.4 |aas6.6 | 330084 i
=" ?t::rgﬁri\:ler ] 4 60 3334 37.245 3896 3823 Q 120.726 |600.65 84138 4956 359.448 E
G T e Uit { 5 -0 184 az989 | 4202380 247 | 124.839 54509  £556.3 5345.7 383.984
= Model Templates 5 -50 5033 ag.552 aag9 22 54 858 14812 68395 86922 57802 405,575
] - fo. T 1ot
En‘i-um'a_m —— 7 -0 5883 53.628 4758, 475.431 | 180.451 | 714.29 | 8902.8 6216.7 424,663
Reference Types \ a 60 | 5733 |58.78 |s 99 486698 172477 | 74413 91041 6550.3 | aa2 452
Tables ) 3 -0 7582 63.777 9775 | 497.225 183921 77204 | 9276.8 6825.4 459,36
I comeressor UnitInfo 10 80 | 8432 es.526 \ 657412 |508.167 | 134.812 |799.15 |9424.7 7053.5 475.038 —
[ Gas Spot Market 11 -0 | 9282 |73 !5687.1289 519.968 205653 82583 9554 | 7245.8 | 489.805
. % ;ﬁﬁte;j:' P:%D;_;t‘:;; W 12 -60 10131 79. | 5880.7393 533.842 215664 | 854.37  9680.8 7428.3 503.56
. olarM ars ! —
T R T 13 -60 | 10881 _ ﬁs | 60S5.3457 | S48.508 225123 88401 8810 | 7607.1 |s17.358
E SolarT awuss0T 78025 _539C 14 | -60 | 11831 | 37 | 6194 5713 | 572.478 | 234 32 | 922.51 9974 4 | 7821.6 | 535673
[ SolarTitan250T 300025_591 15 -60 1268 ’\ 6.557 6299.3101 | 602.28 | 242866 | 967.88 |10178.3 | 8070.3 557.219
,.j 16 60 |13s |103.26 | 6359.9141 640.366 | 250.515 | 102259 10419.3  8336.4 | s82.847
17 50 [110.251 | 63924424 683365  257.483 | 108265 10661 (85705 610,835
18 -0 11.09 116.235 B417.052 F19.71732 2631914 1133.... | 10840 8744.039 ’ 543
SelEceEa = = . - = — L — e
trl+-Shift+-Print Screen to capture. rac]
21 | -0 169239 131.165 B466. 7368 809.646 276.605 1259.73 | 11221.6 1782 E91.577
22 50 77 18.878 2531.6345 | 368.296 B4.989 44512 78022 3088.2 261.74
23 -50 1661 25.495 3083.3621 399.782 87.145 515.6 S8109.6 3956.4 312.285
| l995x476x24-bit |lo,0 995x476 |[100°% | |
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Pl System - an Integration and Applications Infrastructure

BUSINESS SYSTEM
‘ BUSINESS GATEWAY I

|nteg ration Data Access Layer
Layers |

Process

DataLink Web Parts
Book

Advanced Analytical Notification
Computing Tools

Engine Batch, SQC etc. Reports

Developed Applications
3rd Party Applications
PIMS, ORION, Sigmafine

Pl Asset Framework

Static & S— Static &
Relational PI Archive “Historian” Relational
Data [ J Data

INTERFACES (450+) — DCS, SCADA, PLCs, other data sources

OSlsoft. REGIONAL SEMINARS 2012 20



ENTERPRISE OPERATIONS MANAGEMEN for. Manufacturing

Unified Real-time Infrastructure

—ITV'W"‘_'“"’“,"EE Last ol m I I I I

SAFETY PROCESS DCS ADVANCED DIAGNOSTIC MANUAL
CONTROL LIMS ANALYZERS PLC/SCADA CONTROL HISTORIAN SYSTEMS DATA PLANT DATABASE OTHER

¥ &8 © ® P e O b D W 3 s

COLUMNS FURNACES PUMPS HEAT EXCHANGERS TURBINES COMPRESSORS MOTORS VALVES TRANSMITTERS ACTUATORS TRANSFORMERS  OTHER

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 21




Common Data Presentation Layer

@ Aggregation

I
e
CEZIN
NN
CEZZEE

ISA S95

Level 4: ERP

(EOM)
Enterprise Manhufacturingintelligence (EMI)

Real-Time Data Infrastructure
0 Common data presentation layer

Level 3: MES ‘
(MOM) Referenced, Electronic Work
Data 0 Instructions

s}te Manufacturibg Intelligence (SMI)
Real-Time Data Infrastructure

Common data presentation layer U

I Batch Continuous Discrete
.. Control Control Control

OSlsoft. REGIONAL SEMINARS 2012
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Evolutionary Approach to MOM and EOM

Starting with a Pl System Infrastructure — ,,Best of Breed"

Performance Management

VALUE

I

Environmental Reporting

Equipment Health Mgmit.

4m=  QOperations Management

Infrastructure Configured Applications

Infrastructure ,,Out of the box*
value

Infrastructure Installation

Lower Risk
VALUE NOW VALUE OVER TIME Lower Cost

OS|SOfL REG'ONAL SEM|NARS 2012 © Copyright 2012 OSlsoft, LLC. 23



Application - Production Shortfall Event Detection

Shortfall Event Detection _
Well potential

Estimated Actual

Production
Mi Set Point } Bandwidth
dvetl r:1 g //
Minimurn 7
detect tim Shﬁ:::.ae" %
Stasrﬁgr’{?af?‘;‘\’,é’,ﬁtthe Lost volume durin
/ the shortfall even
| /

A MAGION

OSlsoft. REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 24



Infrastructure for Applications

#% mu-Filot - PI System Explorer
File Edit ¥ew Go Tools Help
7 Database = Query Date ~ | () Back

=] E3

0 |®, checkin 7 « (2] | 3 NewElement - =] New Attribute |

llllll E;mig}; General | Chid Elements Attibutes | Ports | Version |
,,,,,, & 1002 Group by: [¥ Category
------ & 1003 | search £ =
------ & 1004
...... & 1005 If ! @ Mame a Yalue IL
""" & 10068 <Monex
= S oo ©  Last Shofal
...... & 1003 Paoly Setting
""" @ 1o B Production
------ & 101
,,,,,, & 1012 B ¥ Qgas 1387.13721818932 KNm3/day
------ & 13 B <F Qlig 3671.94735227888 Nm3/day
jjjjjjg :g:; - B ¢ Qol 2827.39392325474 Nm3/day ‘
B & Quater 5312.04728310328 Nm3/day
=2 Event Frames B ¥ Delta Qoi -0,824131 262981995 m3
Iaj Library B =] Qod Tanget B00 Nm3/day
1 Unit of Measure F @ Shoifall Status Normnal
@ MyP1 @ =) Thieshold 1.2m3 ||
2 Notifications B =1 Treshold Factor 02%
38 Contacts B 7 Volume Lost 0m3 &=l
Shertfall Status

Potential is retrieved from production

database.

Shortfall calculation is a state machine
triggered with each rate estimation.

OSlsoft. REGIONAL SEMINARS 2012
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Evolutionary Asset Reliability Strategies
* Internal Collaboration /\

» External Collaboration

- : * Alert & notification
P red I Ctlve * Predictive analytics

» Operations Equipment
Effectiveness(OEE)

« Conditioned Based Maintenance (CBM)

Proactive

* Improved Response

ReaCtIVG * Incident Investigation

The Pl System infrastructure enables an evolutionary approach to asset
maintenance model based on budgets & organizational readiness

OSlsoft. REGIONAL SEMINARS 2012



Traditional Conditioned Base Maintenance

Upper Limit

""""""""""""""""" Actual o e /

_____________________________________ 4

- lower Limit T e
Engineering Limits Rate Of Change (ROC) Statistical Quality Control
(SQC)
Events # of occurrences in time Exceptions Data Used
* Trends

»

window ‘t’ >

* Fluid analysis raw data
» Events (frequency of events)
Event An alyzer + Real time streaming data (if available)

OSlsoft. REGIONAL SEMINARS 2012



Decomposition of a Conditioned Based Maintenance Solution

Asset Management CBM “Solution”

Transform into Perform

“Condition” Perform Analysis _analytics,
Information Rules - CBM visualization,

Gather Asset
Information

Integrate into
work flow

= propagation: Systems
Efficiency (%) Time in Service KPls

Temperature

FHow Design vs Actual Total Volume (ie Maximo,

Pressure Visuals
Rate of Change Performance DvA alis

Vibration Cycles per period Vo T or Vib Reports Meridian)

# of start/stops, etc. Applications

Functionality Done in the Pl System Infrastructure (Manufacturing Intelligence)

OSlsoft. REGIONAL SEMINARS 2012



Leveraging the Pl System for Asset Reliability
Thermodynamic Performance Monitoring of:

— Steam Turbines
— Gas Turbines

— Towers

— Compressors

— Heat exchangers
— Furnaces

— Pumps

— Wells

OSlsoft. REGIONAL SEMINARS 2012
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Real-Time Compressor Performance Monitoring

&8 Paginas - Equipo - Windows Internet P
mv [ &) hitp://ref-ofcwndesd1:21347 /Refinacion/Colaboracion/Pginas/Equipo.aspx = | +3 | x JlI[= sing o ~|

i Favoritos | 3 @) Galeria de Web Slice ~

3

S8 | - | @8 Intranet Refinacién % Paginas - Equipo X | &, Process Plug -8B -= ~ Pagina v Seguridad v Herramientas > @~
OSISoft WebParts > INDICADORES REFINACION > INDICADORES REFINACION Mi sitio Mis vinculos n
22  INDICADORES REFINACION All Sites = [5] sasqueds avanzaaa
INDICADORES REFINACION Informacién Global Tula - Reynosa Madero Salamanca Minatitldn Salina Cruz Acciones del sitio ~
INDICADORES REFINACION > Paginas > Equipo A
@ Equipos - Tula - @ Grafico de Desempeiio -
= TUA COMPRESOR GB - 401 -
Temparatura de succién: 3ze+c
&= [B Sector 01 Temperatura de descarga: 748°C 0
(B Secter 02 Presion de succién: 23,5 hglemz
(B3 Sector 03 ] de i 5 l: - 38 14188 RPM
@ Sector 08 32 Skglcm2 34,8 kglomz S5%
Eficiencia Isentropica
=By Plantas Actual Diseno Desviacion )
(B Compresor GB-401 578 % 8.7 % “120% T e N TasgReu
- Eficiencia Politropica: —
@ /Curva de Operacion| Actual Disedio Desviacion 34 ,
S04 % TIE% A22% T
Fa Indicadores Trabajo sobre el fluido: 12477 RPM
& Fa Compresor GB-501 Actuat Desviacion 3z
8.8 kW 11,5 o 41,0 %
&= [‘B Sector 09
Costo del del 30
e IB Sector 10 Por hora 5.21 MXP/hour
Diariamente 125,11 MXPiday
= rB Sector 11 el . 11228 Rem
Mensualmente 3.808,01 MXP/month
Anualmente 45.696.18 MXPtyear
Turbina de vapor | | English Plot 28
Datos generales
Intranet Tula 24
17z 14 18 1. z0 22 24 E 28 30
Intranet Produccién R=Flow (km3d) Design Didtharge (kgiemz}
Process Piugins ™ Actual Discharge (kgiem2)
Listo €i Intranet local | Modo protegido: desactivado fh v H125% -
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Electrical Submersible Pumps - CBM
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Motar Temp vs Gas Flow Rate

4000 | ‘ [ ‘

3500 Identified Rule: when

Current Gas Flowrate
approaches 1000 MCF/Day
place well on Watch List,
and when Current Gas
Flowrate approaches 750
MCF/Day place well on
Warning List.

00

2000

250 300 350

:‘ “I” ESP Watch Level ‘=ommooiote

Vs o [ [BUHON

ESPWarning Level

50 100 150 200
E.17 Motor Temp Failed DEGF

250

WELL 336 132 TI500, 17 Motor Temp, DEGF & WELL 336 13Z F1102, 38 Current Gas Flowrate, MCF/D

Motor Teﬂnperature
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ALYESKA PIPELINE Alyegf@eg!m

« 800 miles long

» 48" diameter pipe

* 5 Pump Stations

* Marine Terminal

* 1.4 Million bpd operating capacity
* Logistics & Operations centers in

Valdez, Anchorage, and Fairbanks

OSlsoftt REGIONAL SEMINARS 2012 © Copyright 2012 OSlsoft, LLC. 33



Strategic Use of the Pl System - RCM

SCADA Network Maintenance Network

Discrete
Maintenance
Alarms

High Resolution

Alue@g!m
%

Operational

WORK MANAGEMENT

Instrument

All Asset
Backlog

Aut%rlclated Preventative
" ACE/AF Calculated Completion
Events

Condition-Based
Equipment Monitoring Correctkive
Warnings " AF/ACE Calculated ovork
Pre ve Alarms

Condition-Based

Monitoring

EQUIPMENT DIAGNOSTICS AND
RESOURCE CENTER (EDRC) Work Order

Scheduling




Cyber Security
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Cyber Security Threats Are Growing
Iran Nuclear Program (Stuxnet) pa?\;\

Shamoon virus Aramco & RasGas

Growing Momentum for critical infrastructure “protection”

IT and OT “Ownership” Exacerbate Response

* Pl System - provide “safe harbor” for real-time data & events
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Pl System High Availability Architecture

=

System » - _
Management Tools Pl SDK Pl-ProcessBook, Pl-DataLink, PI-WebParts,

___—— | T PI-Notifications, Pl -ACE, PI-Coresight

Flexibility to Address: ~ ~ e /| ¥ PINET3 Protocol

- Availability & Reliability S s AU - Design for purpose interface

- Cyber Security - Not a control protocol (no reliance
- Backup Strategy N - on DCOM vulnerabilities)

- PI System “Ownership” Data Collection & Buffering - Inherently more reliable than OPC
- Augmentation of DCS & SCADA - Simplifies firewall rules
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Pattern 1: Pl Server in DMZ

(Pattern 0 is no DMZ or Firewall -minimally recommended)

>

‘2= Control Network Business Domain

O

A : :

0 | |

< I DMZ I

> 1 1

> 1 1 Desktops and

> Pl Interface i Pl Server . Daéa Access
ervers

= Node Data Only Conduit 1 1

— 1 |

5 A

0 |

N i i

S

@ | i

2 | |

>

O | |

Y

oV ,, ; ]

O

5 (o] Originator

| —_—pe lime Series Data

==l Application Data
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Pattern 2: Pl High Availability

Recommend move to Pattern 2 or 3 once the system is mission critical to the business
Control Network Business Domain

Protected User

1
1
1
. 1
Domain [ DMZ
: Desktops and
Pl Server 1 Data Access
Pl Server
Pl Interface G : (HA) Servers

Data Only fonduit

Node

—

——— Configuration Data
-y |ime Series Data

== Application Data
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Pattern 3: Pl to PI Interface

Very popular and proven for compliance, fleet deployments

Control Network Business Domain

Protected User

Domain DMZ

Pl — SCADA Pl Server
Interface

Pl-to-PI

HA Depending Upon
Criticality of Data and
Co-Lo Approach

T

O Originator
—_—e- 1ime Series Data
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Pattern 3+: Absolute Enforcement

Control Network Business Domain

I I
1 1
1 1
Protected User 1 Enforcement 1
Domain : Zone :
i i
i i
Pl — SCADA Pl Server TX Agent: : Rx Agent Pl Server
[

Interface

<

WATERFALL
One Way to Connect
& Owl Computing
. Technologies

?

Uiiii:q!

HA Depending Upon
Criticality of Data and
Co-Lo Approach

wonrwe datadiode. com

Security Solution Partners . Data Diode
monitoring over and above data diode part Har(jware_d
> artners/providers Originator
Aler.t [ 4 . . ol © Time Series Data
Enterprise nitrosecurity —
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Pl System and Cyber Security (pattern 2)

)

DMZ Business Network
OCC PI _
Enterprise MOSS End Users
| Pl Server ST
| | _:> & <SS
- a SQL Server
| :> ? Exchange Server
ACE/A \
. Server
Maintenance
Network
< Typical Algesko plgmen!mg
< Pump
OPC Interface Station
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Business Integration and
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Multidimensional

Analysis

Dimensions Process
BO|Ier L L 2~ A Cracking™ |
Equipmen Compressos / j
Heater l 2 ___Z 72 ]
Pump z 7 Extruding—|
=D 69.030 417932 | F a Cts
— Houston - 2560, Milling

Plant Little

—— Rock

B
L
R

Shlft 1 Shlft 2 Shlft 3

—— Tucson

S S

— Wichita

Tlme
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Fuel Gas Rate
(KFt3/Hr)

Fuel Gas Volum
(Ft3)

Fuel Gas per Ton
(Ft3/Ton)

!\\‘\‘\‘\\
\ AN

RN N N
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Operational Context

Asset Hierarchy

* Refinery
» Process

» Equipment
» KPI's

e

B (9 PetroRefCo

i () Petrochemicals
B- @ Refining
B (@ Bahrain
B @ Cude Uni
E 5 Equspment
¢ (@ B-E00
L ( BE239
; L @ BEMS
8- @ KPls
b (3 Feedrate

- @ FCCU

- (J lsomenzation
- (@ Refomer

- (J Reformer 2
- (@ Vacuum Unit
Kuwait

- (@ Crude Unit

- (§ FCCU

- FCCU 2

- (J Reformer

- (@ Vacuum Unit
Oman

Qatar

=
ey e
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(3 Light Naphtha 90 Pct. Pt.

- Asset Attributes

* Process Data
+ Calculations

+ Equipment
Specifications

(2] Category: Caoulaton
B ] Heat Duy 19.1957286510329 BTU/Hr
B = LMTD 217 466054730179 °F
(=) Category: Maintenance
B =] Last Cleaned Date 101272011 1200:00AM
2 Categoy: Process Date

8| 7 Cold Side Inet Temperature | 210.838928222656 F
B (7 Cod Side Outet Temperature | 376.7353515625 °F

B 7 Hot Sde Inlet Temperature | 589.440551757813 'F
B 7 Hot Side Outlet Temperaure | 433,136352539063 'F

(2 Category: Specications
B = Aea 130042
8 ] Coefficient 679BTUper Fft2He
B =] Service Crude vs. Gas O
45



Crude Preheat Exchanger Fouling Analysis
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5.0 50 5.0
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o 10 20 30 41 51 61 71 81 91 o 10 20 30 41 51 61 71 81 91 o 10 20 30 41 51 61 71 81 91
ain Oman Qatar rain Oman Qatar rain Oman Qatar
18
e 40.00
20 Refinery Date
35.00
22 Bahrain May 12, 2011 30.00
23 Kuwait May 7, 2010 2500 T— ———
24 Oman Feb., 6 2012 20.00 ———
25 atar Aug. 8, 2011 15.00
26 10.00
" Cleani
27 s00 +—-D23Ys Since ger L4
28 0O 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69 71 73 75 77 79 81 83 85 87 89 9193 95
29 = Crude vs Gas Oil Exchangers Crude vs Distillate Exchangers === Crude vs Naphtha Exchangers
30
4 4+ ¥ | Crude Preheat Excha Crude Preheat i




Product Inventory Bl

@i 9 -~

Product Inventories - Microsoft Excel

Ready |

Home Insert Page Layout Formulas Data Review View Add-Ins PowerPivot F1 Datalink P1 AF Builder
R36 - F
= A B c D E F G H I fl K L ™M N
2 Regional Product Inventory Summary
=5
4 Region Distillate Ethanol Gasoline Other Spot Market F"tbes_
S - Volume Value Volume Value Wolume Value Volume Value Product ~  Price
[ Great Plains 0-10 Pen Asphalt 227,969 55,628,526  0-10 Pen Asphait 52469
7 | Michigan 150 - 200 Pen Asphalt 38,655  $950,520 150 - 200 Pen Asphalt 524,59
8 o 160 - 190 Pen Asphalt 341,919 $8,900,107 160 - 190 Pen Asphalt $26.03
9 84 Blend Grade Conventional 430,755 $42,791,150 84 Blend Grade Conventional $99.34
10 ool 87 Regular Conventional 158,829 516,272,050 87 Regular Conventional 5102.45
11 93 Premium Conventional 245522 $27.014,753 93 Premium Conventional $110.03
12 Terminal AE-150 Emulsified Asph 20,038  $871,150  AE-150 Emulsified Asph $30.00
13 - Distillate Stock B840 571,903 Distillate Stock S85.60
= Bay City = 42,727 52,900,728 Ethanol $67.89
15 _Bellevue | Isobutane 120,734 $7,123,289  Isobutane $59.00
16 Benton ) Mo. 1 MV 15 94,626 56,522,545 No. 1 MV 15 S68.93
17 TCatletzburz | Mo. 2 NR 500 20,971 51,455,382 No. 2 NR 500 569.40
18 = Mo. 6 Fuel Oil 192,433 59,438 844 No. 6 Fuel Oil s$49.05
Champaign
i9 I Mormal Butane 55,645 54,615,207 MNormal Butane S82.94
20 CHRE FES DOTT = RS Soap Solution 4,877 $73,157 | RS Soap Solution 515.00
21 Grand Total 308,870 5$17.488.673 42,727 52,900,728 835,106 586,077,953 818,837 528,161,955 s 136,634,849
22 Commodity Group
23 i Soooooo ily Closing Commodity Invento
Distillate 4000000 Daily g ' ry -
24 oo 2500000 —31 5 0 5 5 03 03 B 3 3 R T B §J J § moeuree
25 so00000 N u 8 g 8. 0.0 .0 .0 _0_1 | . N 0 0.0.0.0_0_0 0.1
26 Gasoline 2500000 Ii i [ Ii Il ™ Ji ™ Ji i i I i . =Etheno!
27 Other 2000000 | | | | | |
= 1500000 | | | | | | = Gasoline
22 e L LI U | W NN NI NN NENEDNEEENE NI NI NN N}
T Month & 500000 - mOther
;: = o ’ < I s> rd‘p -Q"’ﬁ IQ'“’Q Ic‘n@ oY -Q"' IQ’“'Q Ic?s) - ' I > rt:r."sl -69 ‘ < Idsh -Q"’ﬁ --a'“s) Ia"? Ic?sh -Q"' \
Jun Jul w5 " L Wi s 3 i Wi w O 15 Ui ws v L w5 >
== Aug Sep “'\%0 \"S\ b\.c}‘ u\"?\ b\‘c’\ u\'”h\ \{"\ \“5"'\ a‘.\":\\ \"q’\ \{b\ m\"s’\ h‘(‘“’\ n\":‘} (‘3\ -;.\"h\ o X ..\"-"\ b:\"‘-\\ h\"“'\ .,{‘?’\ .,\“’°\
g: Oct
[as] — J
4 4 » ¢l | Inwventory Positions .~ ©J < ] L
| 920% (—) (+)
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NiSource Example of PI-AF Based Bl

Hartsville 307
Totals Totals
Run Hours

Percentaie |

Year &=

| 2010 |
| 2011 ]
| 2012 ]

Month &

Wilw (N b w(N |-

e
o

=
Y]

OSlsoft. REGIONAL

65%

T5 Average State

1%%

99%

HBad N Good Warning

Fuel Rate State

6%

mSad mGood wWarning

SEMINARS 2012

PCD State

2%

HBad N Good Warning

BHP State

35%

mBad mGood wWarning
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From Tactical to Strategic

* Global O&G Issues and Response Themes

« Strategic Pl System Value Trends in O&G

Value Chain integration

Infrastructure for MES/Solutions

Asset reliability and Performance Management
Cyber Security

Business Integration and Intelligence

abkwhE

« Concluding Remarks
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