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Introduction

ÅNOVA Chemicals, Corunna Cracker

ÅCracker Feeds

ïNaphtha, HAGO, Ethane, Propane, Butane

ÅFacility Expansion completed in 2005

ïIncreased NGL cracking

ÅIncreased butane and refinery butane cracking

ÅRequirement for a new, higher capacity butane feed 

system

ÅDesire to reduce butane feed vaporizer fouling in new 

design



Butane Feed Delivery System
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Conventional Vaporizer and 

Superheater Design
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Fouling Material from Kettle Type 

Vaporizer



New Vaporizer / Superheater Design
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Original Problem

ÅNew Butane Vaporizer design included two parallel 

shell & tube heat exchangers

ÅOne or two vaporizers on line depending on feed 

availability

ÅOne Vaporizer operation ïno operating issues

ÅTwo Vaporizer operation ïsignificant operating issues
ÅPressure fluctuations

ÅSteam flow fluctuations

ÅStart up of second vaporizer difficult

ÅPlant needs to:
ÅUnderstand reason for problem

ÅDevelop method to start up and run two parallel vaporizers to get 

design throughput.



Pre-project Two Vaporizer Operation



Pre-project Two Vaporizer Operation
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Objectives of Study

ÅDetermine reason for fluctuations with 

dynamic simulations

ÅDetermine possible solutions to problem 

(controls, capital, other?)

ÅTest solution in dynamic simulation 

before implementation.



Corunna Butane Vaporizer Study



Simulation Methodology

ÅCreated HYSYS 2006 Dynamic Simulation that can 

duplicate ósteady stateô one and two vaporizer modes 

of operation

ÅSimulation model incorporates resistance and holdup 

in piping and heat exchangers to modulate flow.

ÅHeat exchangers modeled simply as process heaters 

(vaporizers).  Steam side modeled with duty input 

only.

ÅEvent Scheduler used to emulate the series of actions 

carried out by operations when switching from one 

vaporizer to two.

ÅTemperature and pressure controllers in place as per 

plant.



Simulating Current Startup

ÅUsed óEvent Schedulerô to mimic actual plant start up 

of second Vaporizer (manual opening of valves)

ÅObserved significant flow and temperature oscillations 

between Heat Exchangers

ÅObserved period of pressure oscillations very close to 

plant (4-5 minutes)

ÅThermally induced oscillations ïlikely due to 

significantly different capacitance of Heat Exchanger 

between process and steam side (factor of 4 

difference, process side larger)
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Flow Comparison ïTwo Heat 

Exchangers

Total Process Flow - Plant vs. Simulation
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Pressure Comparison ïTwo Heat 

Exchangers
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Temperature Comparison ïTwo 

Heat Exchangers

Outlet Temperature - Plant vs. Simulation
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Duty Comparison ïTwo Heat 

Exchangers

Total Duty - Plant vs. Simulation
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Flow between Heat Exchangers
One Branch, Flow and Temperature


