
 Mathlab, Maple,

Chemmaths SPSS Mini TAB Mathematica

etap, Hysys, OLGA,

InTools, UniSim, ProMax, VMGSim, PDMS

Virtual plant
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4 - Improve Performance
 Controls and process design 

testing
 Alarm management 
 APC pre-tuning 
 Operation procedure optimization 

3 - Train Personnel
 User interface familiarization 
 Startup training 
 Emergency response training 
 I&C diagnostic training 

2 - Checkout Controls
 Control and graphics design 

 Graphic display improvement 
 Emergency control testing 
 Controller pre-tuning 

1 - Validate Design
 Process equipment design 
 Control strategy validation 
 Process operability analysis 

VPS
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Modeling
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Sequence
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VPS
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(Operator Console) 

(Instructor Console) 

(Simulation Systems) 

Control Panel

VPS

Control Alarm

Control panel

(Instructor) 

( ) 

( )

( )

VPS

Server

VPS

VPS

SCADA

VPS

SimSci®, DYNim®, PRO/II®, Connoisseur™Invensys

TSWEET®, ProSim®, ProMax®BR&E

1,110,000Aspentech

VP Link®, Test Compiler®, XP TrendCorder®Capesoftware

PLM, SIMATICSiemens PLM Software

Indiss PlusRSI

ProSim PlusProSim

 OpenSim™, SimExec™GSE Systems

LedaFlow®Kongsberg O&G Tech

-KSU

-Westinghouse

VMGSim™  Virtual Materials Group

UniSimHoneywell

CADSim PlusAurel Systems Inc.

OLGA™, Drillbench, WELLFLO, FORGASSPT Group(a SLB company)

VMmaster, OmegaLandYokogawa

DeltaV OTSEmerson Process Management
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Virtual Plant

I/O

I/O

I/O

I/O

Virtual Plant Server Virtual Plant

TCP/IP VPServer Virtual Plant Server

Equipment Equipment

CPU

TCP/IP

 quipment VPServer

Equipment

CPU

CPU Equipment VPServer

Equipment VPSserver TCP/IP

CPU

VPServer
VPS



(I) VPServer

Pressure/Flow I/O (O)

Virtual Plant

(Plant) ( ) 

Virtual Plant

 (Events)

 ( ) 
(Events) Virtual Plant

Virtual Plant

Virtual Plant

OTS

VPServer Virtual Control System

VPServer

TCP/IP Virtual Plant Virual Control System

Ob- Virtual Plant

(Material Stream)

( )
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Material Stream)

(I/O)
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Virtual

Plant Server

VPS
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Flash Calculation
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equipment

Control narratives,

software supply

DCS
software
punchlist

support

approvals

Equipment

Requirements,

approvals
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EPC DCS



Vritual Plant

Virtual Plant

VPServer

VPServer

VPS Virtual Plant

VPS

( )

Virtual Plant

(Events)

VPS

Virtual Plant  (Process Value OR PV) 

SCADA Set Point

Virtual Plant

Virtual Plant Server

Index Activity Owner EPC MAC
VPS 

provider

Phase 0 – Concept phase

1 Define VPS statement of goals R

Phase 1 – Front end engineering design (FEED) phase

2 Develop VPS specification A R C

3 Define engineering study requirements R C C C

4 Develop initial VPS execution plan & schedule A/R R/C C

5 Define VPS Scope in EPC & DCS  Contracts R  C C C

6
Develop VPS cost estimate for VPS equipment and 

provider services  
R C

7
Develop cost Estimate for DCS Equipment and 

Support Services (EPC, DCS) 
A R R C

Phase 2 – Detailed design, procurement & implementation

8 VPS procurement / contracting R C C C

9 VPS kickoff meeting R I I I

10 Develop  integrated schedule R C C C

11
Update in-house execution plans with agreed VPS 

milestone dates
A R R R

12 Provide facility engineering & process  data I R I I

13
Provide packaged equipment control system 

Software & data
I R I I

14 Provide DCS equipment  & software to VPS provider A R C

15 Model development C I R

16
Develop facility Standard Operating Procedures 

(SOPs)
R C C I

17 Conduct VPS studies I C C R

18
Assess/authorize VPS study-initiated changes 

impacting EPC and MAC. 
R C C I

19 VPS-DCS Integration & Testing A C R

20
Implement OTS study-initiated & approve changes 

to facility and DCS designs
A R R I

21 Train OTS trainers R

22 Train operators, verify SOPs R/A C/R C C

Phase 3 – Operations & maintenance phase

23 Long term VPS management & support R C C

R- Responsible, A – Approve, C – Consult, I – Inform
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Face Plate (HMI or MMI)

History

VPS History

Virtual Control System SCADA

 Y X

History

Excel

HDD Time Interval

Virtual Control System History

SCADA ( ) SCADA

Virtual Control System Virtual Plant

Material Stream

Virtual Plant

1: iom.invensys.com
2: www.mustangeng.com
3: www2.emersonprocess.com
4: www.honeywellprocess.com

SCADA Virtual Control System

VPS Start Point

Start Point

VPS

Start Point

VPS Open

Start up
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