25th world gas conference
“Gas: Sustaining Future Global Growth”

ADVANCED PROCESS CONTROL

IMPLEMENTATION CHALLENGES & SUCCESS AT

QATARGAS MEGA LNG TRAINS

By: PAWANDEEP SINGH,

ENGINEER, QATARGAS
Date: 7t June 2012
Venue: KL

Patron Host

SR. ADVANCED PROCESS CONTROL

Host Sponsor

e



QATARGAS - ON THE MOVE
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WHAT IS APC




WHERE DID WE IMPLEMENT -APC
Dynamic Multi-Unit Optimization Application
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PROFIT OPTIMIZER: MULTI-UNIT DYNAMIC @
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Multi Unit Optimization (Profit Optimizer)

Upstream Profit Controllers
Train X Profit Controllers

Train Y Profit Controllers
Train Z Profit Controllers




APC OBJECTIVES- WHAT WE NEED TO/ACHIEVE @
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= Maximisation of LNG Production
= |mprove energy efficiency of the processing Trains
= Stabilise the LNG Train’s operation during feed variation

" QOrchestrated operation of upstream and LNG Trains through

Dynamic Real-time Optimisation

= Smoother and safer plant operation within Defined Operating

Window
= Smart process control with KPI indicators

= Effective utilisation of operator expertise/knowledge



METHODOLOGY- HOW WE DID IT

= Scope document preparation
= Feasibility study

" Functional design

= Detailed design

= |mplementation

= Benefit analysis

" Training
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APX PROCESS AT MEGA TRAINS
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APC - CHALLENGES @
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Design:

To build offline integrated plant dynamic model embedded

with APC model

|dentify critical constraints

Develop strategies for optimization

Dynamic testing on offline simulated virtual plant

Identify design issues well before start-up
 Temperature control on MCHE (High Dead Time)
* N2 liquid formation

* Ethane purity control
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Implementation:

= Readiness of advanced facility for advanced control

implementation
= Change Management
= QOperator Training
= Development of new APC — DCS Interface
Sustain:
= Define and measure Key Performance Indicators (KPI’s)

= |nstall performance monitoring software and dashboards



INNOVATION @
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Innovation:

" |ntegrate electrical and turbine power to generate total spare

power available
= Developed innovative operator interface

= QOperations dashboard for KPI’s




APC- ON OPERATION
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WHAT WE ACHIEVED @
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= |mprovement in LNG yield

= Better realighment of molecules based on product value

optimization
" |ncreased throughput

» Decreased energy consumption
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REAL TIME APC SURVEILLANCE @
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= KPI monitoring and benchmarking
= 24/7 support

= APC controller tuning

= APC controller modifications

= Profit expert system

= Movement analysis

= Constraint analysis




REAL TIME APC SURVEILLANCE @
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= Upgrades

= QOperator interface improvements
= Engineering studies

= Sustain benefits

= New opportunity assessment

= Update business scenarios

= Review objectives




OPERATING PARAMETERS




MAIN CRYOGENIC EXCHANGER TEMP @
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SUB COOLER TOP TEMP @




DIFFERENTIAL PRESSURE ACROSS EXPANDERS @




| ﬁ'g
IGU 547

INTERKATIONAL GAT UMIDH
LIMIOM | KTERIATICHALE DU GAE WORLD G COHIER T

THANK YOU

Disclaimer: This presentation contains forward-looking statements concerning QG’s strategy, operations, financial performance or condition,
outlook, growth opportunities or circumstances in the countries, sectors or markets in which QG operates.

By their nature, forward-looking statements involve uncertainty because they depend on future circumstances, and relate to events, not all of
which can be controlled or predicted.

Although the Company believes that the expectations reflected in such forward-looking statements are reasonable, no assurance can be given that
such expectations will prove to have been correct. Actual results could differ materially from the guidance given in this presentation for a number
of reasons.

QG undertakes no obligation to update any forward-looking statements, except to the extent legally required. No representation or warranty,
express or implied, is or will be made in relation to the accuracy or completeness of the information in this presentation and (to the maximum
extent permitted by applicable law) no responsibility or liability is or will be accepted by QG or any of its respective subsidiaries, daffiliates and
associated companies (or by any of their respective officers, employees or agents) in relation to it.




