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ÅSulphur is considered as nasty for the environment, 

regardless of its chemical structure  

Å Sulphur plants have been often neglected in terms of 

operational & maintenance attendance, quality of 

instrumentation and debottlenecking requirements

Å Emissions are scrutinized by governmental 

authorities, and sulphur plants have a key role to play

Å In refining, Green product investment programs 

increase sour gas feed rate to sulphur plants
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ÅProcess is complicated and unstable because of:

Å Short time response

Å Multiple chemical reactions and kinetics (non linearities)

ÅChanges in feed composition and load, due to heavy 

disturbances coming from production gas fields

ÅSubject to dew point constraint (catalyst plugging)
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ÅControl solutions are not widely spread with sulphur 

plants, mainly because economical justification is 

sometimes seen as a difficult exercise

ÅBy the way, does it spell sulphur or sulfur ? Well there 

are other languages beyond American and Englishé 

, ɗŮɑɞ, zwavel, soufre, schwefel, zolfo, , , 

enxôfre, ʩʝʨʘ, sulfuro
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ÅThe GASCO Ruwais SRU complex is composed of 4 

sections

ÅEnrichment Section

ÅClaus Section

ÅTail Gas Treatment (TGT) Section

Å Incinerator Section 
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ÅEnrichment Section

ÅThe purpose of the enrichment section is to remove the H2S 

from the Acid Gas and to increase the H2S content in the Acid 

Gas to the Claus Section

ÅThe Enrichment section consists of absorption and 

regeneration with a lean solution circuit of MDEA

ÅClaus Section

ÅThe purpose of the Claus Section is to convert H2S into liquid 

sulphur

ÅThe Claus section consists of a thermal reactor and a two 

stage catalytic reactor

ÅThermal  : 2H2S + 3O2 Ą 2SO2 + 2H2O

ÅCatalytic  : SO2 + 2H2S  Ą 3S + 2H2O
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ÅTGT Section

ÅThe purpose of the TGT Section is to convert all sulphur 

compounds in H2S that will be recycled to the Claus Section

Å The TGT Section consists of feed preheating and reducing 

gas generation stage, a catalytic stage and a cooling stage

ÅReaction: SO2 + 3H2 Ą H2S + 2H2O

Å Incinerator Section

ÅThe purpose of the Incineration Section is to convert all 

remaining sulfur species in SO2 with a thermal oxidation at 

high temperature using excess of oxygen

ÅThe Incineration Section consists of a thermal incineration 

stage and a heat recovery stage
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Å2008

ÅAPC Benefits Study

ÅPID Tuning

ÅInstrumentation review

ÅDew point online estimators

ÅAPC Functional Study

ÅConfiguration of Step-Testing tool

Å Executed by contracted company with strong local 

support
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Å2009

Å Review of modified instrumentation (T/A in Feb 2009)

Å Step-testing

Å Dynamic Modeling

Å APC configuration (offline and DCS)

Å Commissioning

Å Training and Documentation

Å Executed internally with some external consultancy
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Å Instrumentation review (extract ï19 items in total)

2008 Outcome (1/4)

# SECTION INSTRUMENTATION / ANALYZER ACTION WHEN STATUS
CONSEQUENCE IF NOT 
IMPLEMENTED/FIXED

1 TRAINS
No individual nor combined gas flow 
indication to MDEA Add new flow meters Next T/A

Cannot have APC to anticipate in 
MDEA section --> lack of stability in 
the Claus section

2 ENRICH
No H2S analyzer on the top of the 
Absorber Implement analyzer Next T/A

Cannot optimize lean amine flow 
and reduce H2S in the top of 
Absorber

53FIC3171 (regenerator reflux) is 
sometimes in PRD instead of regular 

1. Retune FIC and LIC PID

1. Visit 1 1. Done

Instability in the regenerator when 

2. Rerange 53FIC3171 as 
instrument range is too 
small (70% of the range 

2. Next 
T/A



ÅPID Tuning (example with Claus 1st bed inlet TC)

2008 Outcome (2/4)

Before After

10 degC


