
In the pa5t, separating water ;and,con-
densates from natural gas.has Pro\'eJ1
both costly and complex. requiring large
(adlltles with high Capital and operating
~nsH. Recently. however. SheD and
its partners have dtNdoped Twister. a
new pnx:ess that has the potential to
lower capital and operating ~ndl-
lures In the range of 10 to ~%.

'tWiner tl:dUlology aUows lOr smallet IUld
lighter &cilicics than omer gas dew-
pointing alternatives. It U$C:$ no moving
pam, and the need for glycoUmetharlol
systems is eliminated.. The simplicity of the:
dcsip.n allows for ~ned (and possibly
&1.IlHc:a) opecacion.
Suocessful field teStS hQve already

proven W viabiliry nf Twi~tel: for U$. in
tropical ueas·th,ar have moduate hyc:ico-
carbon and water dewpo.int rcqulremcnu.
An exlc:rW.ycreseucb and dc:velopmc:nt
progwnmc is in place ro further develop
the technology for smngcnt ps condi-
~ioI\1\~t""l"u=nma. The ultImatl: vision
is that 1Wister wiU provide the .eparatioD
technology fotLPG, ethane, O?,. and H~S
extraction as weu lLS UWI( remoVIJ. lnOUll-'

..rrial drvinlt and air a:.nc1itiontni!. -
Lwiuer's biggest ~jtal cXpcndinue

savings :ICC seen ~ green 6dd develop-
ments where the ~ti.rc f.tc;iUcy can be opti-
mised. For c:umple. in a stUdy J)etMrmr:..t
for an offshore application in the uoP;(;S,
Twistcc', reduced. ~ties resulted in a
m\cJlcz: ovon.U pl~cfoun ..om'p~ 'CO a
TEO watCNicwpointing scheme. The
resuln US$20 to 30 million Capex savinsa
OJ:) a US$150 million pr:oJect.

Twister development and testlng
Inigal ~~opment W3S coMuctl:d.
at Stork Product En~~Jln2' in Anu·
tel1lllm willI[ an airlwattc_t;node1 opcr!_~
, at aIlJ\O$l)hcpc.preqUR:6, An updated ver-
Sion of this ~Jicy remains in we to te!l1:
idea" that may improve Twister pcrfor-
OlatlC:C while alIo allowing for the visualisa-
tion of flow phenomma.
TWi,~. Rm· r~t u..Lha hyd~tI

~was;.performca Wtdtr\~rilt9ry dOQCfi·
tl(}ns at die Gu!.in:ie _ ~cill'ty a~
Gr~ in·l?97;~ lui:" $w.~£bllY
dried;O.1 millign N,rl))h:l u 40 bar, p~ov1rlg
.thq p4nciple bc:h.i.nd tile P{Q¢eSs':and. the
pot~m:'a1 for closed, c:mlsslon-frce gas
treatment, FoUowing thi$ proof. a pilot
Twister Wa$ inmlled in mid-1998 in a 5

.... _'t,.

Twister--
a revolution in gas
separation

FigJre 1: Smaller and I!ovlronmeotally sound: the TwIster sldd (1) in 8arendrecht. the
Nethorbnds. Ismor. eom~ct th~n Itc mor. ~dltlonal counterpart (2), Joule
Thompson Valve and TEGinjection.

Groning~ gas cluster h:mdling lean. bur
water·we~ ~. The inl~\ c;onditioru were
110 bar and 4Q·C: mid-Twister cooditiofIJ
were; 30 bar and -4SoC: outler condido.BS
were 80 bar and 30·C.
The latest test urut ~. i.ns~' at

~t;.nc;a.r:.Ro:ctetd3m in rlit Nether·
t.mds~ in c:Wy f~99.1:h~lQC,ltiOil. WJiich
p~ ~ richer gas;@il Gr~eo. pLO-
V14<:$ me oPPOr:a:uUl1 to ewlu.uc hydro..
~ .<cf"'narinn pl',.£;:,~ot:o. 1;"h.: uru'<
was~~to ilic~Jrw.lvt;
·anq'p~uat4O-ri~p.
~r:~«l.9p~ent'. fI;f~ .is ,~

~~ to gJrnmenc£in the fourth qµmtr Qf
19$)9 at BatCn<Wiclit' ai'WtU .. .at a new ,rUl:
~,. iit .I.c!:rlrtcA;" .~Q'th,"r oi:oJi:tngeil
diUter. The Leennco\'I$ tC$t slUd vial b~ han:"
dlil\glc:an GrlXiingen:gas. 'this tcstlng wm
proVide furtJ:lcr~p:mcnt oPpO'rtunities
under 84d COl).dirl~J widl results' being
~ af'\(IaJer Qcwpomting.in'view pf't.h".
• -l' 1

CFD modeling
In parallel with the exp«irn=tal dcvdopr
mcnt prognmme. Stock. Product Engi-
neering • together with SIEP.NT. Shell
Thornton and thEM Dutch wlivcrsitic5 -
are developing ~alytic:al and numerical
l'bOls t<;) dcs~ die c:omplc:x ConOcnsation
phenolJlena ~d. •fluid· dYMmiCf imide
Twist«- 'l"hu, took ~ a4ned at p.a:mdlng
inpu~ to a~ ~ and develop-
~~ pr:ocea. a.::u iDv~ -...w.s ~ the.
:ai:tJwill:~ unit prior to d~~tion of
the: technOlogy in the lleld testS .in Barc:o-
~t and J.g:f£ll~.

I)Qhydratioh and dewpolnUng
performance
The: actual performance required foc dew-
pointing depends on the gas composition,
inlet lCmpcratUR, IIl\d prcss~ drop. In
most ases, an enay tempelUUtt jU$t
a,hovc lhe hydrate tempcntwe is achieved
I •• _. • It' •



I'tImI fkiw
(IO~'Dl

·bP~I":.,./ ,. , .. ;.. ~ ~'.'~';'.; " .. ;
® .Q) ;~'.(f

I-no.
..~ SUP£RSOHlC SIJ"~IC ~~. J

,~I-';'._-.,...,.. '"'-,,-, ~.. :I.-J. rJ"-:'
l .~. ~~~
K '..'/ k' ._"'-'-.,
I--.g..,.di, ~;.r..,....r", '. "-, ,t,~~"';f" ,~. ~:.,... '''"... ",. _ ~

I: . ~," -- I ,-- .....""'r- ......... '"'._ _.
I ~ ,,,, 11 c

;' , ' ' ... .~ ~ ~ - ..". ... '!,..,
./ C" ., ... ",.

.~

Figure 2: Compact and elegant, the Twister device provides for revolutionary super-
sonic gas solu.tlons.

The principle behind Twister
Twi&ccc combina knawu p&)'IicaJ p~ in It unique way:
1) Gas i$ CIp&Ildcd adjabaIica1.ly in a Laval nozzle. creating supeaonic vclocide$ and
low temperaturel (for exampk a temperature at inlet of 30"(; drops reid-Twister
to -SO"C).

2) The: low temperacurCi create a fos-lik.c condensation, which is .:ypic:illy a mixture
ofwaler and heavier hydrocubons. Hydmte for~don wiU not occur because the
Umilcd ~ ame withi4 Twimr at these low Wllperatun! cnodidoru will nnt
allowfor the n:lativcly dow hydtare-ay.w growch.

3) Scill at IUpel'Onic: velocities, me ~ of gas :and liquid droplea el\ce:a the wing
seaion. emr.r.lring a high velocity ....,jd..

-4) The tt.nllJt.og swirl ~rees lhe: oonden'adon·()~ wfonn a,li:qulti fUm on the·
:iMet wall:of the)li~.:t'hc:liquid &hn 11then....:rnovcd:1lliing Cidler.{f~ tube
.QT.:d1.., til. ·\h¢.'~liAA ~. 'the: dly gaa)l~ J,Ct,u.w:. .aJ i:b~ prinµzy tc~,

5) ~inducing~a~wak·shQdc W<lVCO' 74:1 to an% oE dletrtiµal ~ prcssu;re.,ir ~V ..

etea~g~·~
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figure 3: Twi$ters dewpolnt In ptrfonnanQl i~e>epected to Improve dramatically over

gas/gu heat achanl1}!r. Figurr.3 iUU6tran:s
T~ dewpointiJIs pu'nmauec i.D ceJa
cion to ~ efficiency {i.e. the per-
cen~ of mid-Twi.m!r condeD.cedllqu.ids
tWat is ntrDovcd nom the primal}' ga5
stream}.

Twister compared COconventional
technologies
The: twister team ~ compJc:tc:d ~
feasibility studies for I number of inter-
ested Shell Opetating Unia (OUs).ln one
of thcac "udles. the applicWon oflWista
for oDlbore associated gas d~inting
was compan::d to convc:ational teehnoJo-
Pea- Tba aNdy cnO$id~red cbc cliik~~
in compression :as wciJ as (otal lifccycle:
CQ$t. Compar:ltive findings an: shown in
10. tabla on th~ followms ~.

The future of the Twister
org4llbadon
.fU thj, time, the Twiner YCntul'C team is
pan of the Shell Ta:hnologr Ventures
group inside StEP. The pla.a ~ that within
a f~ months. aTwista joint-venture com-
pany will be c:re:ated inwhich ~ part-
nCfS taIce a slwc. At this time, application
of the Twiner technology is bciDg pursued
with several Shdl QUs. HoweY'C1'. the mis-
sion of the Joinr Venture will be to market
the technology indusuy-widc.

VVUITvvbtervvorkforyou1
Ifyou would llIu: to fmd out jf a ncw tech-
nology like 1\viftcr would wodc (Qr you.
1. Conta~T,.,is.u:r.at+31..;70-~11~990..and
ulc ~ David Prlgt or MiC'h4J LA~.

z, SchedUle • scopwg ClJ$CUSSiOD WlDl a
Twiner rcpresentadvc, possibly
including a visit to a demo unlt,

3. Place an ardor tor a feasibility study.
4. Recdvc Il tc;dmica1 commcn:ial pro-

po.tal for a Twister applia.tio1l.
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