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Agenda

• Integrated Power, Process & DCS platforms

•Offline study: LNG Train – Power Flow Optimization

• Process Model – Before Optimization

• Electrical Distribution Model – Before Optimization

• Zoom In View

• Combined Process & Power Display

• Optimized Zoom In View

•Q & A
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EcoStruxure Power & Process Integration

Intelligent load shedding
• Load preservation
• Load restoration
• Load shedding

Energy Management 
• Automatic generation 

control
• Economic dispatch
• Reserve management
• Interchange scheduling
• Supervisory control

Power System 
Simulation & 
Monitoring
• Real-time simulation
• Electrical Models 

(Complex)
• Advanced 

monitoring
• Load forecasting
• Energy accounting
• Event playback

AVEVA OTS
• Operator Training 

Simulator
• DCS and PLC 

Control Emulation

AVEVA Dynamic 
Simulation
• Dynamic Simulation
• Process Models
• Electrical Models 

(Basic)
• Control System 

Models
• Libraries

• Renewable Energy
• Chemicals
• Polymers
• Mining
• Thermodynamic

AVEVA Process 
Simulation
• Steady State 

Simulation
• Renewables 

Library
• Process Utilities
• Flare Network

DCS SIS PLC / SCADA / HISTORIANS EMCS /E-SCADA

Interfaces

ETAP Real-TimeAVEVA Process & Dynamic Simulation

New value from Power & Process Integration

• Current: Offline Studies & Operator Training Simulators

• Study effect of process disturbances on electrical distribution

• Study effect of electrical disturbances on process operation

• Optimize power flow based on process demand & objectives

• Minimize reactive power losses with variable capacitance

• Future: Online Real-time Applications

• Look-back – post-trip analysis to create new OTS scenarios

• Look-ahead – use model to evaluate future impact of potential 
operator moves

• Combine AI & first principal modelling – operator advisory, etc

Power & Process Dynamic Simulation
AVEVA Dynamic Simulation, ETAP Real-Time & Foxboro DCS
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Process Model – Before Optimization, Stand-Alone

Offline Study: LNG Train – Power Flow Optimization
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Notes
1. Compressors K1 & K2 are connected to Motor M1 by a single SHAFT. 
2. The compressor LNG load is communicated from the compressors to the motor through the shaft in the physical realm.  It is communicated in the models by 

passing the process model compressor power and torque to the electrical distribution model of the motor. 
3. K1 & K2 throughput is at 27.9 tonm/h by controlling K1 suction pressure at 0.2 Mpag by throttling PV1 to 72.04% open.
4. Power flow is not optimized based on this snapshot of the operational parameters.

Process Model – 2 Section Compressor
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Electrical Distribution Model – Before Power Flow Optimization

Offline Study: LNG Train – Power Flow Optimization
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Note 1

Note 2

Note 3

1. The electrical distribution model has three main 
power sources: Utility Grid, Genset A & Genset C.

2. The Utility Generation substation is connected to 
three busses Main A, Main B and Main C via two 
redundant inter-bus transformers XT-1 & XT-2.  
Power can flow bidirectional with power arbitrage.

3. Genset A & Genset C have 15 MW capacity and 
are operating at 11.8 MW & 10.2 MW active power 

respectively which is distributed across Main A and 
Main C respectively.

Note 4

4. Aux A is one of the significant power consumers 
of Genset A. Let’s zoom into Aux A in the next slide.



• Internal

Electrical Distribution Model – Before Power Flow Optimization

Offline Study: LNG Train – Power Flow Optimization
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• K1-K2 Bus Condition 

o Bus is under voltage at 96.85% of Rated 4.16 KV

o This bus is generating a critical alarm

o The other loads on the bus are also being 
affected 

• Overall Apparent Power Losses

• Active Power: 0.56 MW

• Reactive Power: 2.96 M Mvar
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Offline Study: LNG Train – Power Flow Optimization
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Power Flow Optimization 

• Balances power flow to minimize power losses

• Total active power losses reduced 

0.56 MW → 0.469 MW

• Total reactive power losses reduced 

2.96 Mvar→ 2.27 Mvar

• K1-K2 Bus under voltage problem is corrected from 
96.85% to 101.1% of rated voltage.

• Control Utility Grid, Genset A & Genset C to optimize 
power economics.

• Control power sources and sinks within ranges & 
constraints.

• Satisfies process compressor K1 & K2 demand loads up to 
electrical distribution constrains.

• Additional optimization could consider variable 
capacitance capacitor banks to reduce reactive power in 
fluctuating reactive power operating scenarios.

After Integration & Optimization
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Questions?
Please wait for the microphone.

State your name and company.

Please remember to…
Navigate to this session in the mobile 
app to complete the survey.

Thank you! 



This presentation may include predictions, estimates, intentions, beliefs and other statements that 
are or may be construed as being forward-looking. While these forward-looking statements 
represent our current judgment on what the future holds, they are subject to risks and uncertainties 
that could result in actual outcomes differing materially from those projected in these statements. 
No statement contained herein constitutes a commitment by AVEVA to perform any particular action 
or to deliver any particular product or product features. Readers are cautioned not to place undue 
reliance on these forward-looking statements, which reflect our opinions only as of the date of this 
presentation.  

The Company shall not be obliged to disclose any revision to these forward-looking statements to 
reflect events or circumstances occurring after the date on which they are made or to reflect the 
occurrence of future events.
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linkedin.com/company/aveva

@avevagroup

ABOUT AVEVA 

AVEVA is a world leader in industrial software, providing engineering and operational solutions across multiple industries, 
including oil and gas, chemical, pharmaceutical, power and util ities, marine, renewables, and food and beverage. Our 
agnostic and open architecture helps organizations design, build, operate, maintain and optimize the complete l ifecycle 
of complex industrial assets, from production plants and offshore platforms to manufactured consumer goods.

Over 20,000 enterprises in over 100 countries rely on AVEVA to help them deliver l ife’s essentials: safe and reliable 
energy, food, medicines, infrastructure and more. By connecting people with trusted information and AI -enriched 
insights, AVEVA enables teams to engineer efficiently and optimize operations, driving growth and sustainability.

Named as one of the world’s most innovative companies, AVEVA supports customers with open solutions and the 
expertise of more than 6,400 employees, 5,000 partners and 5,700 certified developers. The company is headquartered 
in Cambridge, UK.

Learn more at www.aveva.com
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http://www.aveva.com/
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