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Turn Real-time Data Into Actionable
Information

((, OSlsoft.
-

THE Pl TECHNOLOGY GIVES THE POSSIBILITY TO PUT IN PLACE BUSINESS SOLUTIONS

PROBLEMS

TURN REAL-TIME DATA INTO ACTIONABLE INFORMATION

RESULTS

ENERGY
RESOURCES AND
UTILISATION

EQUIPMENT
STATUS

KNOWLEDGE
PERENNIALITY

PROCESS
CONDITIONS AND
QUALITY

ENVIRONMENTAL
REQUIREMENTS
AND REGULATIONS

- INFORMATION ACTIONS

Pl INFRASTRUCTURE BUSINESS DECISIONS

ENERGY AND
RESOURCES

MANAGEMENT

CONDITION-BASED
MAINTENANCE

KNOWLEDGE
TRANSFER AND
RETENTION

PRODUCTION
OPTIMIZATION

COMPLIANCE
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Strategic Alliances - Overview @ ostot

(Co OSlsoft. Microsoft
A )

Real-Time Data Productivity & Line of Business
Infrastructure Infrastructure Connectivity
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Microsoft Complimentary Technologies () ostort

Pl Server Pl Analytics Pl Visualization

(incl. AF) D St s - SharePoint 2010

-‘** Micrgzaft: Microsaft®

SQL Server2008 * SQL Server 2008 E\ PowerPivot

Aﬂdhbl: Services

£ Moot

l'" .
A Wlndows Server 2008 1 Office Communications

ol |

C: 3. Off| 8 Server 2007

CONNECT MANAGE ANALYZE PRESENT

Collect data from hundreds Gather and archive large volumes Access real-time or historical View data, identify problems, and
of sources. of data. Scale to meet your growing role-based data for the entire take corrective action with familiar,
business needs. enterprise at any time. easy-to-use graphical tools.

INTERFACES SERVERS ANALYTICS VISUALS

ENTERPRISE AGREEMENTS

SERVICES
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Strategic Alliances - SAP Integration @ osisott

SADd

SAP Certified

Powered by SAP NetWeaver

* OSlsoft Partner Since 1996

* SAP Production Planning-Process Industries (SAP PP-Pl) module

* SAP Plant Maintenance (SAP-PM) module

» SAP Quality Management (SAP-QM) module

» The OSlsoft Business Package for SAP Portal

* Member of ES Community

» Member of Value Network for Chemicals, Mining, and Utilities

 Enterprise Services for SAP Enterprise Service Repository

« AMI MDUS as SAP Endorsed Business Solution (EBS) and participant in SAP
Lighthouse Council
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The Pl System: Generic Architecture {0 osisot
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Pl System Overview {0 osioft

Connect Analyze Present

Collect data from Gather and archive Access real-time or View data, identify

hundreds of sources. large volumes of data. historical role-based problems, and take
Scale to meet your data for the entire corrective action with
growing business enterprise at any time. familiar, easy-to-use
needs. graphical tools.

Interfaces Servers Analytics Visuals

The OSlsoft PI System is the highly scalable and secure real-time and event
infrastructure that connects people with the right operational and manufacturing
information at the right time to analyze, collaborate, and act.
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CONNECT- Interfaces

(g‘ OSlsoft.

Connect

Collect data from
hundreds of sources

Real-time
Relational
Transactional
Custom

Web Services

AMI

5

Empc

Connect to over 400 data systems and sources

PI Interfaces

PRODUCTS
Pl Servers
Client Products
Layered Products
OFC
Interfaces
COM Connectors
System Management
RLIMK
ECHO
PI Protocol Converter
0O5I=oft MDUS
Prerequisite Kits

RELATED PRODUCTS
COM Connectors

PI Interfaces Search

siemens

* Standard * Maintenance = 3rd Party

Measures and ageregates a broad range of data tvypes
MY SUPPORT | PRODUCTS | DOWNLOAD CENTER | KNOWLEDGE CENTER | CONTACT US

* Non-Standard

Current
Version

Shipping

Version

List All

Siemens BXS4 PI-IN-SI-Rx¥54-
Mater MNTI 1.0.0.1 1.0.0.1 NT

Siemens 35 FLC See Comments
Siemens 57 FLC See Comments
Siemens 57-200

BLC's See Comments
Siemens SIMATIC PI-IN-SI-SBAT-
Batch Interface NTI 1.0.1.0 MTI

Siemens Simatic FI-IN-5I-

Met (TI-505, S55) HI Lot Lol SIMAT-MTI
Siemens Simatic FI-IN-5I-57-
Net 27 MNTI 1.0.0 1.0.0 NTI

Siemens SINAUT

Ces (Chammants

m




Advanced Realtime Interfaces

(g‘ OSlsoft.

Can write to multiple Servers
and Collectives

Ease of Deployment and Maintenance
Remote Configuration and Monitoring

Auto Point Synchronization (APS)
(between DCS / PLC / SCADA)

Disconnected Startup

(Node is able to restart without connection to the Pl Server)

Buffering and History Recovery

(no Data loss)

Exception Reporting
(unload the bus)

Automatic Failover, High Availability (HA)
Data Security
Standardized Logging and Debugging

Secondary everybody
can see if Master is down

Pl Server Pl Server

Master Configuration Data

Empowering Business in Real Time.
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COM Connectors

(‘ OSlsoft.

* PI COM Connectors allow other enterprise systems to use Pl architecture and clients,
delivering data between the Pl Server and foreign databases or data historians without
storing them in Pl Data Archive

* Each COM Connector obtains foreign system data using techniques provided by the
foreign system vendor.

* A COM Connector can be
implemented as either an in-process
or an out-of-process COM object.

Pl Server

E

com
nector

Foreign Data Systems

Current

Version

Shipping
Version

APS Status

AspenTech IP21 PI-CTR-AT-
COM Connector NTI 2.0.0.0 2.0.0.0 P21
Honeywell PHD PI-CTR-HW-
COM Connector NTL 1.3.2.8 1-3.28 1 ppp ESkeaad
CLEDE COM PI-CTR-0OS-
Connector NTI 2.3.3.0 2.3.3.0 OLEDE
In

OPC HDA Server PI-CTR-0S-
COM Connector MNTL 1.0.1.45 1.0.1.45 OPCHDA develllipme
OS5I ECHO COM PI-CTR-0OS-
Cannector MNTI 1.2.0.202 1.2.0.202 ECHO
OS5I PL COM NTL 1.0.3.5 1.0.3.5 PI-CTR-0O5-PI
Connector
051 ProcessPoint PI-CTR-OSI-
COM Connector NTI 1.0.0.10 1.0.0.10 LM
WonderWare
Industrial SQL COM NTI 1.0.0.103 1.0.0.108 | P CTR-WY

IS0L
Connector
Yokogawa Marex i .
Exaguantum COM NTI 1.1.0.0 1.1.0.0 E;ACTR YO Released

Q

Connector
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MCN HealthMonitor - Overview  ({ osiot

t t
What do you know about the oirivution P NON DAY oitibuton
WITC! ( \ ( \ WITC!
A . ! !
- — 2 .,
Availability — Performance — Security ”‘ g
Devices? Core e g
e e Swieh g
Applications? Q
Network? Firewall Firewall pu— g
Swieh l
Router Router

MCN
Switch

Remote
Locations

\processControl Servers / K‘{h g ) Kﬁ ﬁ g J
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MCN HealthMonitor

(g‘ OSlsoft.

Proactive Communication Infrastructure Monitoring
and Informed Decision-Making

Switch 6/1/2005 112533 AM

Management Console

[ online: 14 9 Days Proc. Memory Usage: 8 MBytes  Proc. Memory Free: 73 MBytes Proc. Largest Free: 75 MBytes
[M ProcessorUsage %: 2  I/O Memory Usage: 2 MBytss  1/O Memory Free: 2 MBytas I/0 Largest Free: 2 MBytss
[ vemperature: 7%

% Processor Time

IT Organizer

i |75
6/172005 8:47:56 PM [l 6/1/2005 4:47.56 PM u 6/1/2006 8:47-56 PM

IT Overview

305 7 9 11 13 15 7 19 2 23 25 21 2® N 33 35 37 39 M 43 45 a7

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32

Monitoring Interfaces

6/1/2005 2.43:13 PM

Perfmon

Uptime CP ory Desik  Network  Secunty Ermrors)
Ste1 B COPC Sever ) 2 days 3:54:15 H EEBE 0
s B CArmede 3 119days0:27:43 [E B B BB 0
v B C_PiSever) 40 days 21:10:32 | N N N ] 0
SN M P Sz B CoESemaa) s5days21:10:32 [ BE B0 BB 0
. §sumsmm [ CDBSeverz) 6 days 6:15:38 HEEEE 0
P i B CEECER) 0days6:15:33 [ B B B
B CrPcvcasea ] 379days21:36:13 [ B B BB 0
P| NG B CEEEE ) 24doys3:27:02 [ 0O BN BB ¢

Apphcations

F
H
2
i
g
2 |

Plinterfaces R, CPU Memory Response Time
InTouch ] .
[CP response e
s s |
Services
SiterSener/Apglication I . .
[ stet - Plantt Databases
B Ste2-Plant3 [ Once ] I
B Site 4 -Pi Sener .
B site 471 SerwerF
Cr] ammEs
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High Availability - concern and goal @ osiot.

Software Fault-Tolerant System

* Interface Failover

 Buffering

» PI Server Replication

« SDK Services (discovery, failover, and load distribution)

» N-way Buffering of Non-Interface Data (e.g. PI-SDK)

* Replication of Archive Edits among Server Nodes

» Promotion of Secondary Nodes on Primary Failure (configurable)
Near-Independent, Physically Separated Servers
* No hardware/network restrictions, no limit on Server nodes
General Benefits

» Availability, end-USER sees one logical system

« Scalability, system load can be distributed

* Flexibility, accommodates your environment

For IT and Management

* Reduced Total Cost of Ownership (TCO)

« Allows Disaster Recovery Plans

Extra benefit: Hardware and Software just out of the box

13
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Pl HA Architecture

System Thin Clients: RtPortal, RtWebParts,
Management

Tool Rich Clients: ProcessBook, Datalink, Custom Application...
ools

- _ -
Secondary 5y _ Configuration Primary 53 <
Pl Server @ Changes PI Server Q

’/aVA —_‘,——_:.:V

\

\
Pl Server CoIIecti‘ve

.
.
et
..
.
0t
.
.
et

ve=-" y
Data Buffering Data Buffering
Services Ej Failover Mechanism Services
Pl Interfaces Pl Interfaces
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MANAGE - Server ( OSlsoft.

-

Reliably gather, archive and serve large volumes of data

Designed for time series and non time series data

Manage

Gather and archive
large volumes of
data. Scale to meet
your business needs.

19.23 year = System #104

Pl Server

System Management

System Access

80

Pl Asset Ffamework D1/01/1990 12:00:00AM  [05/26/1995 11:41:36 PM| 19.23 Year(s)

03/20/2009 9:67:16 AM
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((, OSlsoft.
-

The Pl Data Access layer

Empowering Business in Real Time. © Copyright 2010, OSlsoft , LLC. All rights Reserved.



The Pl Data Access Components

(“ OSlsoft.

PI ODBC Client

Pl OLEDB Provider

Pl JDBC Driver

OPC
. OPC DA/HDA Server
. OPC UA Server

Web Services
. Pl Web Services

SDKs
. Pl SDK
. AF SDK

17
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Data Access: The 2010 Wave (‘(, OSlsoft.

SAP NetWeaver” Microsofts
PR ﬁ BizTalk Server % SOL Server mil
faz\//g ~ AnaIy5|s/Report|ng Services
ORACLE

) y A~ Microsoft® [ |
& !)]IVBQQ SReigt - SharePoint @

Pl JDBC Driver Pl Web Services 2010 Pl OLEDB Enterprise 2010

’ Notifications

’ Analytics

Time Series Data

18 Empowering Business in Real Time. © Copyright 2010, OSlsoft , LLC. All rights Reserved.
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What is PI AF 2.x ? {0 osioft

PI AF 2.X s .. i

A set of tools for organizing data
around your processes,
operations, facilities and

organization to support an Helping You to
information model.

structure your data in a
meaningful way to search and
view it in the right context so
problems can be solved faster.
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MANAGE - Asset Framework

(%2 OSlsoft.

Manage

Gather and archive
large volumes of
data. Scale to meet
your business needs

System Management

System Access

Pl Asset Ffamework

Contextualize, structurize and enrich data

Shaping your data by:

1. Defining types of assets Templates
Schema how to attribute Elements

2. Association to a “real” asset Elements
Created from Template

’ 3. Describing the “real” asset Attributes

having Units Of Measurements (UOM)
can come via data references from everywhere

4. Physical/logical asset structure Hierarchy
5. Assets connectivity Models

Model : Collections of connected elements

Represents the entire Asset Structure of the Plant

Condensor
Heatexchanger
Column

Valve

Pipe

Pump

LN TTTTTTROEN]

.
.
.
.
.
.

¢ Columné6l
¢ Condensor66l

* P661_1 =
* PG6L_2
¢ HeatExchanger66l Hﬁ ;
e Valve66l_1
¢ Valve66l_2
OpeningGrade PIPoint: \\MOBILEVEC\Valvessl_L OpeningGrade
InspectionR esult Table Lookup: SELECT InspectionResult FROM .
Lastinspection Table Lookup: SELECT Lastinspection FROM .
SerialNumber Table Lookup: SELECT SerialNumber FROM ..
XZY Formula: A=OpeningGrade;[A*0.98;
[ Models
+ (] Connectiviy
=[] Hierarck
- @ Elements
- @ ControlE quipment
@ PumpBb1
Q Valveb61_1
Q@ Valveb61_2
= @ EnviromentalDanger
@ ColumnB61

@ CondensorB61
@ HeatExchangerb61
+ @ ProcessEquipment

20
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Pl AF 2.x acronym

AF stands for either

e Application Framework

e Users can build applications on top of AF

e Analysis Framework

e AF is great to host calculations

o Asset Framework

e AF is equipment centric

21 Empowering Business in Real Time. © Copyright 2010, OSlsoft , LLC. All rights Reserved.



Evolution

(Q‘ OSlsoft.

3 110 1

B3 00 & o o

M | =B Korbach
: =-TF mischerl
. B Aliases
SR8 3 Mischer?
#-& Aliases
=B Waagel
w-E Aliases
=B Properties

Module X§ Element

History Context Connections
Templating

Flow sheeting

Connectivity Aliasing
Versions “foreign” data

Hierarchies Model analyses

Pl — Archive

Unification

“foreign”
structures

22
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ANALYZE - Analytical Capabilities {0 osiot

Convert real-time data into actionable information
Measure and improve business performance
. Equations, calculations, aggregations, filters, business rules

CEP (Complex Event Processing) & Post processing

Analyze
. Reports, Notifications and Alerts
&
Access real-time or Alex Robinson Avalable (&~ 0
. . >
hlStOl’lcal rOle-based ‘ Bl 7voe anote L9~ Bt [ocahostPower PariCastie Peakilni 1Turh v | ReferenceTime [+ PI Notifications
i Aliases
data fo r. the entire Type a name or phone number TagName | TestValeType | CurentVaue | Clamping | BadVae ||
enterprlse at any 4 Current Conversations PI Notificatio - PIAFO as Dapository\OAK\Servers\Darede o ons[D
time. © PIMotifications ®- 8 /5‘ =N [ - 0y
4 Recent Contacts o > =
@ PI Notifications Avalable @ o — ® @ OSlsot Stast [10719/2008 12034 PM End [ f——
L PI Notifications - San Jose performance is ... X clicking on hyperiinks. Only do so i the link is from a -] Ploto 2 == 77

Advanced Computing Agent trusted source, you are expecting it in the context of your

{ ) i | [ o Pt IM conversation, and you have verified its legitimacy with
@ Q [ "\4) ‘ ﬂg % Lok the sender!

@ Alex Robinson WSL3ITPIAFO1\IT\Sites
Depository\0AK\Servers\Daradevil\Notfications[Disk Space
@ PI Notifications Low on Daredevil] generated a new notification event.

y shift

Performance Equations

MName: Disk Space Low on Daredevi b

- - -

Pl Notifications Link: Server: SL3ITPIAFOL

SouthRidge Video North America %ﬁwﬁsﬁéﬁmwmg 1:20:34 PM
3 Trigger Time: 10/19/2009 1:20:34 PM
Actions: Target: \\SL3ITPIAFOL\IT\Stes
Acknowledge nnnnnnnnn LAAK Caniare! A P d mnil
Acknowledge with Comment Last message received on 10/19/2009 at 1:18 PM.

e PNT-max’
ht-min') then

&

Pl Reports™

[E3

Tame- [NatadiahiVAK Naredavil | anicalNiskl |
< |

>

(3 Could not display a form related to this conversation,
which may prevent access to some options. If this
problem persists, contact your system administrator.
Last message received on 2/18/2010 at 11:32 AM,

!

Nt -max’
ht-min') then

Statistical Quality Control (SQC)

] PI Notifications —
1 San Jose temperature is Out of Range @ overigl H@ﬁm“ﬂﬂmcwn ¥ H T
LOT1Tice Lommunications
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The Pl Analytics :Pl Totalizer {0 osiot

Mame & Tope | Sampling | Results | Achive | Secuty | Syetem | Options | Summary

M ame: Furmp_Starts

Description: | Mumber of start Mame & Type | Sampling | Fesults | Archive | Securty | System | Options | Summary

SourceTag: | Statut_Pompe Wit final results
E g Urits: Ctarts (%) after a time period elapzes () after a number of zource events
J ' () bazed on a igger event
Faint Type:; Dl
Totalizer Type Start schedule st |0 Minute[s] s | after midnight
() Summary Calculation (30 Count Events
Rezultz evenr: 2 Minute(z]  w Warp wd DST

{:},&.H_E\ianlx_@_&iamgﬂhemxah&nhanﬂﬂs
Blo Mame & Type | Sampling | Results | Archi

wiitel Mame & Type | Sampling | Besultz | Archive | Security | Systerm | Options | Summary
(%) Whenever a new source tag event o @® «

() Periodically ) at Converzion Factar: 1
r .
O [ ] Use negative source values Source = Zero below 1]
[ ] Source tag iz a DCS integratar Pct good walues needed |85

() wWhenever the event expression changes

[ ] Source OverlRlange iz ZERD + SPAN

[ ] Use Source Tag BAD in place of "Bad Total"
[ ] Filter the zource data with the Following expres

Source UnderRange iz () zero () bad
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Pl ACE (Advanced Computing Engine)  ({{Q osisoft

= Fawwer Plant
Black Paint
=) Casthe Peak Context [UocalhostPower FlantiCastis Peakilnit 11Turk v | Reference Time |-
= Uit 1 Input Aliases
=] Turbine B Tag Mare Test Walue Type | Current Walue | Clamping | Bad % alue
= E sit tEITII:IE[EItL.I[E templ Current Y alue TE.15458 Mo Clamp?ng Mo Subst?tution
= Al temp2 Current % alue 74 56452 Mo Clamping Mo Substitution
%; I32EE
gy templ = TUT0ST T007.PY
\Q} terp = TUT08T T=008. Y
\E?.;‘*; termpatg = TUT0ET THOO7-3.4A% G - -
‘e, tigger = 1U108T TX007-8. TRIG WL =] i 0edaratiors 3
@ P gg : Public dblLimit Az Double
= roperties = '
@I ngh limmit = 74.8 ! . NTag Mame/VE Variable Name Corresponign‘ie Tzie .
. ' Tag Name ari e Name
Rurnning Hours o
Im Turl:uinel: ' templ templ
. ' tempi temp
Im Turbine D ' tempavg tempavy
Im Turbine E ' trigger trigger
Turbine F 2] Public Cverrides Sub ACECalculations()
lm Turl:uineG tewpavy.Value = (templ.Valus + tempZ.Values) / 2
- . If temwpavg.PrevWal(] < dblLimit And tempavg.WValue > dblLimit Then
Im Turbine H trigger.Valus = 1
Unit 2 Else
. trigger.WValue = 0
=1 Unit 3 End If
N Turbire B - End Sub
Turbine C e Protected Overrides Sub InitializePILCEPDints(]El
=M Turbine D
— . =
EI E:':It tEI'I'II:IEfEItL.IfE! ' Uzer-written wodule dependent initialization cods
= Alases - '
t tEITIlﬂ = 3U1DBTTKD1 HF"'.,." [Ex] Protected Cwverrides Subk HoduleDependentInitialization[]El
g, temp? = 3U108T T=020 Y 3] -]
t tempa'-.-'g — 3U1DETTKD1 E"ED.":".I'\"IG [—E Eiztzz;ed Crperrides 3ub ModuleDependentTermination()
‘&, higger = 3U108TT019-20.TRIG End Class
4 e
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Pl System & Streamlinsight Platform @ ostot

e -1 [ NET
Streamlnsight Application S Mgt _ = 1= #
J PP ¥ .. Visual Studio 2008 T e ¢
Development LINQ
Streamlnsight Application at Runtime
Event sources < Event targets
S
Input StreamInsight Engine Output
Adapters Adapters

PI Interface

‘5 - ———
‘
T~ am . >

PI Interface . y,
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Pl Notifications: The Power of Templates... (, OSlsoft.

Configured from
AF Elements

E-mail or I-M

Processbook
Filtered with MyPI Desktop
sophisticated Webparts
rules
Web Service
Recipients xmt
selected from
Active Directory Extensible
Define information once Override where necessary
— Fewer errors — Change time rule
— Automatically in sync — Define specific content
— Maintenance can scale — Add/modify subscribers

Go See: Using Templates to Speed Up Configuration of Your Pl System

27 Empowering Business in Real Time. © Copyright 2010, OSlsoft , LLC. All rights Reserved.



The PI System: Visualize @ ostot

The Visuals

The decision makers can use the well-known tools like:
* OSlsoft Pl ProcessBook
* Microsoft Office Excel or Microsoft Office SharePoint

« SAP Enterprise Portal

The Visuals stimulates the creativity and gives solutions to end-users
for solving business problems.

28 Empowering Business in Real Time. © Copyright 2010, OSlsoft , LLC. All rights Reserved.



The PI System: Visualize {0 osiot

The Visuals

Smart Clients Thin Clients

l Pl WebParts I
Pl ProcessBook

Pl ActiveView

Pl Datalink

Rt Business Package
Pl Manual Logger

Datalink Excel Services

29 Empowering Business in Real Time. © Copyright 2010, OSlsoft , LLC. All rights Reserved.



Microsoft®

faOffice2or0 +

@ Cereratig Seathas | @ Generater b

Generator 3

¢ >
= —
i

%wM? ::

Pl DataLink for Excel Pl WebParts for Pl and PowerPivot for
2010 SharePoint 2010 Excel 2010

PI OLEDB
Enterprise 2010
PI Web Services

2010
A .

Pl and PowerPivot for Pl Data Access Pl Notifications 1.1
SharePoint 2010 Technologies OCS R2 Delivery Channel
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VISUALIZE -

Visualization Capabilities (& OSlsoft.

S
Sl w =

Present

View data, identify
problems, and take
corrective action with
familiar, easy-to-use
graphical tools.

ProcessBook®

PlDataLink™

DataLink for Excel Services

PlBatchView

PlWebParts™

Gain a comprehensive view of operational information
Empower informed decisions and drive business success

Pl WebParts™

ude Unit Overview

2 Web Part Page - Microsoft Internet Explorer
File Edit View Favorites Tools  Help

@eack - O {2 0 PO search JrFavertes £ (00 0 - o3

i

Ackivess ) hetpeffshareberry csisoft, com/sites/CurtjBilings/Eilings 20R efinery, aspox v|EJeo ks ? osnagk ey
N . e ntt 5 | Amgs
ome Documents and Lists Create Site Settings Help Up to Shareberry f& - o HEATLERDERTRI1Z3 L3489
— Sampled Data 240
[ ) Cr!.ld.e Unit | [
= ul B|II|ngs Reﬁnery Modify Shared Page~ ® PiTag + LHERTLERDE10TTRIE_ L2128
0.4
| PIE N
Billings Refinery * Process Performance +  Lab Results - wpression evatts
= [ Billings Refinery Measurement Target Units % Below % On % Above \\huckleberry\HvyNapEP | P1 Server (optional)
i [B crude wnit Heavy Maptha Endpoint 395 Deg F 16% B80% 4% value [daipi
B rccu Vacuum Heater Duty 86.9 MMBTU/Hr 0% 80% 20%

Kerosene Draw Rate 4.5 MPBD S% 6% 1%

- [B4 1somerization
; Crude Charge Rate 205 HPED: 29% 7% 0%

| B reformer No. 1

{.[B reformer No. 2 Pracess Overview v
-.[F sat Gas Plant

Pump Run-Time Hours -
Descriptor Current State e
Crude o 2000
charge 4 IR
Crude 0 2000 b i
Charge B et
Crude o Z000
Charge € [l
Crude £} 2000 Ir 1\
Charge D [l Light Vac G Ol
Hyy. @ =R b aser 1
Heoiths
Draw B
Hey., 5 00 Heay Vac Gas Oi
Maphtha 7 21381
Draw A .
Kerosene 0O 1500 V-cu;g::nﬂ
Draw A
Kerosene 0O 1500
Draw B
£
&] Done:
T T T T T T == T T = T
6
37
£
I < » W] Sheetl  Sheet2 _ Sheets  ©J A
Ready
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