in the past, separating water and con-
densates from natural gas has proven
both costly and complex, requiring large
fadlities with high capital and operating
expenses. Recently, however, Shell and
its partners have developed Twister, a
new process that has the potential to
lower capltal and operating expend!-
tures In the range of 10 to 25%.

Twister wechnology allows for smalles and
lighter facilities than other gas dew-
pointing alteratives. It uses no moving
parts, and the need for glycol/merhanol
systcms is eliminated. The simplicity of the
design allows for unmanned (and possibly
sub-sca) operadon.

Sucesssful field tests have already
proven the visbility nf Twiseer for use in
tropical areas thar have moderaw hydro-
carbon and water dewpoint requirements.
An exencive research and development
programme is in place to further develop
the technology for suingent gas condi-
tioninyg reyuiremena. The ultimate vision
is that Twister will provide the separation
technology for LPG, ethane, CO, and H,§
exuaction 3§ Well as Gust FEMOVa), indus-
_rial drving and air cunditionmé.

lwisters biggest capital expenditure
savings arc scen in green ficld develop-
rents where the endre facility can be opti-
raised. For example, in a study petformed
for an offshore application in the tropics,
Twisters reduced facilities resulted in 2
smaller overall placform compared w a
TEG waterdewpoindng scheme. The
result: US$20 to 30 million Capex savings
on a US$150 willion project.

Twister development and testing

Initial Twigter development was cogducted.

at Stotk Product Eneingerine v Ams-
teraam usiar an air/watee model operating

“at agmospheric. pressures, An updated ver-
sion of this faciity remains in use 1o rest
ideas that may improve Twister perfor-
mance while also allowing for the visualisa-
tion of flow phenamena.

Twixter’s fen tése using hydrocacbos
gas was performed inder laboratory condi-
tons at the Gusunie wst facliy
Groalngen in 1997, The unit succcssfully
dried 0.7 million Nm3/d at 40 bas, proving
the principle behind the process and the
potental for closed, emisslon-free gas
trcatment. Following this proof, a pilot
Twister was installed in mid-1998 in & §
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Figure 1: Smaller and environmentally sound: the Twister skid (1)in Barendracht, the

LIS " .

Netharlands. is more compact than its more traditional counterpart (2), Joule

Thompson Valve and TEG injection.

Groningen gas cluster handling lean, bur
warer-wet, gas. The inlet condidons were
110 bar and 40°C; mid-Twister conditions
were 30 bar and 45°C; outler conditlons
were 80 bar and 30°C.

The latest test unic was installed ac
Barendrecht, ncac Rorerdam in the Nether-
lands, in eady 1999. The location, which
produces 2 ficher gas than Graningen, pro-
vides the opportunity to evaluare hydro-
catbon seperarion performsgce. The unic
was ingcalled parallel vo the existing T valve

-and produckd on-spec gas.

Purther developraent tooting is sched-

uled o commence in the fourth quarcet of

1999 ar Baiendrechr as'well asat 2 new rest
uwalc in Iccemons, another Grogingen
clisstee. The Leermens rest shkid will be hag-
dling lean Groningen gas. This testing will
provide further development oppoctunites
under feld conditions, with résules being

aimed a¢ warec dewpointing in view of the

CFD modeling

In paralle! with the experimental develop-
ment prograrame, Stock Praduct Engi-
neering - vogether with SIEP-NT, Shell
Thornton and three Dutch universitics -
are developing analytical and numerical
100ls to describe the complex condensation
phenomena and Ruid dynamice inxide
Twister These tools arc aimed st providing
inputs 1o a steuctured design and develop-
ment prociess thar involves testiog in the

‘aiffwarer unit prior vo demonstraton of

the technalogy in the field tests in Baren-
drechr and Lectcus,

Dahydration and dewpolinting
performance

The actual performance rcquired for dew-
pointing dcpends on the gas composition,
infer wemperature, and pressuce drop. In
MOST CISCS, an enwy temperature just
::bav.c the bydrare temperature is achieved
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Figure 2: Compact and elegant, the Twister device pravides for revolutionary super-
sonic gas solutions.

The prindple behind Twister

Twister combines known physical processes in 2 unique way:

1) Gas is expanded adiabarically in a Laval nozzle, creating supersonic velodities and
low temperaturcs {for example a temperatuse at inler of 30°C drops maid-Twister
10 -50°C).

2) The low temperacures create a fogrlike condensation, which is rypically 3 mixture
of water and heavier hydrocarbons. Hydrate formation will not occur because the
limired rsidence dme within Twister at these low temperamure conditions will ane
allow fot the relarively slow hydmc-ctysul wih,

3) Seill at supersonic velocitics, the mixture of gas and liquid droplews encers s the wing
secgon, generaring a high velocity swicl

4) The resulsing swicl forces the condensation vurward tw form a liquid film on the
innec vall of the tube. The liquid film is then removed using cither a co-axial wbe
or sliyy in the ssparadon tbe, The diy gas vote reutuny u the primary stream.

5) After inducing 2 weak shock wave, ‘70 to 8096 of the initial 83s pressure ir recov-
ered using a diffuser,
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Figure 3: Twister's dewpolnt In performance is expected to improve dramatically over

ges/gas heat cxchanger. Figure 3 illustratcs
Twister dewpointing petformance in rela
tion to mechanical efficiency (i.e. the per-
centage of mid-Twister condensed liquids
that is removed from the primary gas
stream).

Twister comparad to conventional
technologles

The twister team has completed soveral
feasibility studies for a number of inter-
ested Shell Operadng Units (OUs), In onc
of these studles, the application of Twistcr
for onshore assodated gas dewpointing
was compared 1o conveational technolo-
gics. The seudy annsidered che diffcrences
in compression a5 well as vowl lifecydle
cost. Comparative findings arc shown in
the teble on the following page.

The future of the Twister
organisation

At this time, the Twister venture tcam is
part of the Shell Technology Ventures
group inside S1ER. The plan is that within
a few months, 2 Twister joint-venture com-
pany will be created in which several pare-
pers take a share. At chis time, application
of the Twister rechnology is being pursued
with several Shell OUs. However. the mis-
sion of the Joinr Venwure will be to market
the technology industsy-wide.

Will Twister work for you?

If you would like to find out if 2 new tech-

nology like Twister would work for you,

1, Contacx Twister at +31.70-3113990.and
ask fir David Page ot Michael Lander.

2. Schedule a scopuuy dscussion with a
Twister  represeamsive,  possibly
induding a visit t0 2 demo unit.

3. Place an order for a feasibility study.

4. Receive a technical commerdial pro-
posal for a Twister application.
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