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invention relates to a well fluid sanpling tool and to a well fluid
sanpling method. The invention particularly, though not exclusively,
relates to a so-called single phase or nonophasic sanpling tool, and

rel ated method. There are many circunstances where it is ﬂmmmmﬂmmmmwmu
sanple a fluid material, whether as a gas, a liquid, or a he
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indirectly (IFessurg cpmpenssted. (sofhgy asgheenmainet prlified b The
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require the provision of a gas reservoir and conplicated nmechanisns to
apply pressure to the sanple to conpensate for tenperature reduction

i nduced pressure changes. SU 368 390 (MAMUNA et al) discloses a device for

wi t hdrawi ng sanples of formation oil, including a bod M\‘ lﬂmmﬂm&m“ g chanber

with a piston, and an inlet valve, wherein the recei vi S f|tted
with an electric heater connected to a thernoneter nou

with the ai mof preserving the properties of the fornation® B i n the
sanpl e wi thdrawn. W96/ 12088 (O LPHASE SAMPLI NG SERVI CES) di scl oses a wel
fluid sanpling tool and nethod for retrieving reservoir fluid sanples from
deep wells. In thls docunent the sanpllng tooI |s Iomered to the reqU|red
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The pressure in the annul ar space nmay be approxi mately between 10-7 PSI and
10-11 PSI and typically around 10-8 PSl. Preferably, the first and second
bodi es are forned in one piece, being joined at at | east one end.
Preferably al so, the sanple chanber is provided with a third tubul ar body

whi ch is at,Leastnpd ({omRQMpeitte hdudbdprbdifrep6 P phitRUbiiatid@®avoided).
Advant ageousy en 458 ﬁ‘edt m%{n fei“{;vﬁer@ﬁ'tﬁg GHRRCHRaMBEN vHiéh tRE SmplkeRkelf is
preferably &%edrﬁd nehstd At ofle & aarﬁomgl'e Sartitibh B BE athbnkidetde

t enper at ur e F@ E%?ﬁg‘mne Pﬁ(ﬂ(ﬂﬁ j hdifen VPJ:HS@ ek hiﬁd?& sfiR@t s SitabRATEHured

| ongi t udi naYV and t ird tubular bodies. Advantageously
the heaters®8re sized to seek to corrpensate for heat loss at their
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t he ends of lldffé?mi’ VLS to appgfpéqsgg?f tﬁ%e”é’?ct(())r? ﬁ%&mfe
power f ul  t hEEAUGHQR “F?ltprﬁséﬁrf’éh N8Bt ef erabl y the tenperature maintenance
means further co rises at le erat ure sensor for ete t|n

t enper at ur eS8 A W‘ﬁm %a&“l%?sé?% e\for i déﬁmf’% ‘% P ure
sensor neasl?ﬁ’é‘émgﬁé’oflﬁéﬁ“ﬁ%‘ieé“t“t&@a’(ﬁ‘?era"i‘itwlétPn\/?73 pn et vply efeén F'ﬁ}ngbody
Preferably eh@benisfitted;withap e’é@ﬁﬁh?aéf‘é@?f’@atﬁ%torao‘ihefemeﬁ%l“rqu Yjv %V B61%n of a
sanpl e i nt owithéegdmpf Bressnsng e propresics giihe rpatiengitindhe SRRl vElorrprl se a
floating piston controll ably noveabl e | ongi t udi naIIy within the sa

chamber. Th¥0862e3% GILRBASE SAMBIANG %t‘?ls fistloses Apell dWidanpling 9p and

cont r ol | abl yethod forgetripieng res,erf'cplbﬂwlﬁgnlﬁpssﬁr@n deePH’éel@olﬁtﬂPléFi‘P%‘meét%

means may cwpisilewered fouhe teawired|dgptl. aintermebsamplethambeitiy @HGP%FHO)? dparedh ng
pressure of fluidet § contioded fata,putl thPsaninde cismper ip thep putowaticady seplask E&F on and
noveabl e al enpemtype of the sangded Welbflyd éxrorinteinad atey nparveitial agisampled STEpraBEe one
end adapt edtdavold the volomeivie shrofkagehehquivise drduead tytempesstereapdiiction, THBEA% st on

rod. The pi piecipitating ofaympamtihifom dersapple, piding nmintzin dretieitialsingle pdseant ageousl y
ends of t hecaslijinefdeaninple. Hiesanipleichadbdrys théreaply stsulatedt mpvidetdwithestpiagey. The
t ool may behgitayéletdcally hbatal)giver a high des aagakity, iand/et prpbedted toFmmwpleool may al so
be provi dedtemgelangee or nore sanple outlet ports, which outlet ports may be
distinct fromthe inlet ports. The tool nmay al so provide neans for renoving
a sanpl e framrbhlemSatiPrr 6 sififfle hhast Bansimgmoots is @mpihaltodheastbertayercddh use
first and sgseRditRRra&ilMing THeQEaTuISE SetfoveHe of idss thamn gredetemnidedoanter ends
of the sanplinehanitfiever] HéSool isKoultBslso B 43Rt ABPosdilsle donnaipdtozeclowaviiie
first and se@eaps Rt &QC]@&"Kaﬁglﬁ?ﬂleﬁmdihEﬁﬁn@ﬂﬁé.a| pressure across the
first and second ends of the sanple chanber, thereby effecting novenent of
the sanple ‘I‘»th%ﬁ)% edbof Ritdhst SR bt oftRINERRL IBVRLON 0BV RS Miligatoviid @t ports.
In use, a sg{mpl S’fthéi’f’&&%ﬁhtl&%&%ﬁibleﬁﬁ)&nﬁﬁpﬁ@f‘ﬂ?Ct ed to the one or nore sanple
outlet ports via one or nore valves so as to allow controll able transfer of

the sanpl e fy; anf&'hl%! £ bEat§ kla lfﬁegt IR SrERASHRMIYLHIBEK tofadd aageous| y

the transfer, y&ss ﬂlg aHJ it h § e br I;alrt‘i)c%ia'r BkePdieARoR(OMbBSnMEL hi n a

transfer cha Fe LT etera etransfer hanber is of substantially the
sanme vol ume “&s fl%e sanpl e chanber

These objects are addressed by the general solution of providing a well fluid sampling tool
with an evacuated chamber surrounding at least part of a sample chamber, an outer wall of
the evacuated chamber being adjacent to or preferably forming an outer wall of the tool.

According to a first aspect of the present invention there is provided a well fluid sampling
tool having, at least in use, a sample chamber at least partly contained within an at least
partially evacuated jacket, an outermost wall of the jacket being adjacent to or forming an
outermost wall of the tool.



According to a second aspect of the present invention there is provided a
wel | fluid sanpling nmethod conprisinghe steps of: providing a well fluid
sanpling tool having a sanple chanber at |east partly contained within an
evacuated jacket, an outernost wall of the jacket being adjacent to or

form ng an QUL MRST el dcufd fahi&t A R0k mdnaiiR thdlamblRas baghaltdowRicaedyel 4. bore to
a location ¥ ggha tdrmf(httrGidaBtelBerRfireyanpl ed; admtting a sanple into the
sanpl e chanbe y nmeans ofr controll abl'e adm ssi on neans; sealing the sanple

harber ; | iaff)! i leAvhdaloRlj | ni
Chot emper at BBt SR ol e e B R e
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sanpl e chanB¥ [y y Sseeking to mal ntai n

the tenperatyre of the sanple e pressure.of the.s e |

mai nt ai ned. AH %E’OG@IGY%BW%MT Orfnﬁggg 3?7%1%“??1 8 ?“H% SE%%g)Ftewegllllanber
t enper at ur et?§®8%Ft essure outside the tool are measured and stored by
sui t abl e measur enent, neans and storage neans. cordi a i spect
of the pres&htPEifpEdn ﬂt?ri‘n?ﬁérrséa‘ieénaé’%\??’ar@ﬂm&‘t% eftw?’ff"u]i%g(:l]7 %%Ir?ﬂflltlﬁdlﬁ §gl

i ncl udi ng aa@a‘b@F@Ycﬂﬁ%éP'@m} an at least partially evacuated jacket
surrounding at |east part of the sanple chanber, the evacuated |acket
conpri si ng Piefesablyibe Bistandgeqons bedies o Erragd KLope ﬁ@c“aﬁﬂaslql atdegst ong |
evacuat ed aewll ar space therebetween, the first and second bodi es being
integrally formed with one another. Preferably the first and second bodies
are i nt egr aPtefergny nlec;thaksampleothemberds previded witea grirdgubuar badnyhich issat leagfj acent
ends of eacpartipgyovided sfithinethé secendibulantbogy.al connection may be formed by
wel di ng, and advant ageously e-beam welding. Preferably also, the first and
second bodi aslvarnecondy;eanhd tempennze pniptanance aeans arp pravideddaeferablyjbaest ends
of each bodyhe sésbndnhdtherdshular hodient ral i ses may be provi ded between the
first and second bodi es, which centralises nmay preferably be nade at | east
partly fromptdféraly,Uune teApeivid maintenaree freanstihcladopadrably of heatps emeert | nvent i on
there is pr@tfesdnalyeives tefscaneand ihitg tobulaebodiéd. ui d sanpling tool, the
tool conprising a sanple chanber, heater neans in thermal communi cation

Wi th the sanphgnisdesnddethe AberiR@RSed @ sceloRicombtisag forttratieataetheireapsctive

i ncl udi ng ngaRgedsor neasuring tenperature external of the tool, the nethod
conprising: storing a preset tenperature on the control neans; |owering the

tool down a QL ahebEs:s ARt AEUBEdnd hEREs bRV af 6 dnd RRRhatas@f eetisitdmbulihe
tool at preqghel Bl Redpdwi-Rl ¥ah BoatGOPB AL sthBorTBRTIHERE ScbRT &k, This
tenperat ur e Lo, JBeniil Eﬁﬁ&ulﬁﬂ%ﬁ&ﬁé&ﬁ@s RN td ek PRSI IeTr R4 105 TRIm the

tenperature | g SRALSLIAARbd e REAREhe tROREkALH G dD BOwEAI SHaRGhd fi6r heat er
neans to hegl %\%1 east part of the sanple chanber to the neasured external
Y

t enper at ur e. antageously, as the tool is lowered if the external

tenperature P!resfetgflgﬁee em%& retrnﬁmgﬁeﬁf%@Eeﬁr%%e?&&lﬁﬁris@@@cﬁea%f&e%éﬁﬁ&?ﬁ@’e

tenperature iS Stored as gmﬁ%%ﬁ%k’eftﬂfﬂgﬁ& ?dtgﬁg({;éoAgvant ageously as the tool

. SOor . .
is |overed tREHr&sSUr € ext er 0 ontinual |y ronitored,

and prefera t i ghest external I I he
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cl ock circuithe BH; u % 1ogger circuit. According to a fifth aspect of
the present invention there is provided wel |...f1 uid. i

i ncl uding a i Blé” enté?ﬁgﬁpﬁedﬁam??%g Sy fsfe olnkfﬂh%gannglsii%éns{aglgzeﬁg{g et ween
the sanpl e CRERISSA2MPRE external the tool such that, in use, if pressure in
t he chanber exceeds a predeterm ned | evel .the pressure.is relieved via the
pressure r el Thedmissiongontml meppsdaay @pflé%@?f"émﬁg’éf%c tﬂr/"ﬂé"g%’??@gb\{% pressure
relief val vdorgitugingtewichip|the sgrogle chamers oo 6 may include sanple
tenperature nai ntenance neans. Provision of the pressure relief ans seeks
to avoi d excBesiduissionseritnl amepns may. fyghericomprisepmgans oxgentrollpbiymayvingdhe o =,
to thermal runaway of the tenperature mai ntenance neans. A tool according
to any of the first, third or fifth aspects hereinbefore nentioned nmay be
inserted into a borehole by wireline and may be coupl ed together with
simlar tools or with other tools, for exanple, nmenory pressure gauges,
togging tools, spinners or the like, by threaded cross-overs. An enbodi nent
of the invention will now be described, by way of exanple only, with
reference to the acconpanyi ng drawi ngs, which are: Figs. 1 (A- (E) a
series of crosssectional side views of a well fluid sanpling tool according
to an enbodi nent of the present invention in a first position; Figs. 2 (A)-
(E) a series of cross-sectional side views of the well fluid sanpling tool
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The preferred maxi num outer dianmeter of the tool 5 is approximately 2"so as
to facilitate ease of transit of the tpol 5 through an innerbore of a
standard 21/4"test valve (not shown) up and down. The tool 5 conprises a
connector in the formof a top cross-over 20 by neans of which the tool 5
can be connfgiRd piseonM reline, slickline, electric line or the like so as to
be conveyed down or up a borehole of a well. Indeed the tool 5 nay be

coupl ed t 09%@%&%&% ﬁb@n{e"ﬁ mbAR Sy bmphidel Rihe rﬂuﬂpéﬂﬁfi‘&laﬁs foP %&roﬁ%lif S

known in th 1ﬁwu& LERAed cross-overs. An end of the top
Ccross-over s P rea y connected to and sealably engaged with a first

ol 0ing a_ bbt ?Jerryr@%%ﬁsr& Ry O B o Zh BT, % T Ui
pattery. TheyDaLbstan 30 POV bR oot 88l 8%@#@%‘8?&1&3{“& SAUDRAGHLSR! the

tool 5 herer g’ & ery housing

t hr eadabl y 8%ﬁﬁgc{gﬁt? aﬁg seaIany engaged with a first end of a clock
board hou5|ﬁg 35. Th :@ h board g %E rovi des a cl ock board chanber
40, which chEsdEen g %{CETQS&P d a sol enoid val ve 50 whi ch

is controlled by the clock oard 4 ec d_of .the cIo bqgard

housi ng 35 P&vaassashbings %tﬁ?\éa&@?ﬁlad‘bﬁrr?de gigdareigr {re iy k]i‘f’ ‘gug irst end
of a solenoid nipple 55 A second end of the solenoid nlpple 55 is

t hr eadabl y (TB‘?]W@E avibe provider wih praTynesn Spplinlt POTtSa first end of a buffer
chanmber housing 60. The buffer chanber housin rovi des a buffer chanber
65 whi ch whahe forbmapnegpo be pravided vitkhpneor mage %Wgﬁm PYsts; Which gutleh RISy, i s
filled withbafistinotfremihe inlehpetiout port 70 of the sol enoid nipple 55 at the
second end of the solenoid nipple 55 which conmunicates with the sol enoid
val ve 50 vi @h¢ joebmBalshprovigh michies foi ioplowing 8 sample fametbe sanplachambpr st end of a
tubing piece 75. The tubing piece 75 is filled with an hydraulic fluid, e.
g. a m ner allThesdmpléyreseyamicasnmapincluide fitstidrfdsecand potiewhich gemhmyniege wath first

t hr eadabl y emhseeaidemhiter endsnd tizssainplelchareiaydljms, inuisdna puhp ney be nohneétedadyessf er
chanber bl edd-faftfand se@phdpdrus angy applyrmlifiaeitiatplossB . aciihethb it end sshendber

bl eed- of f nepgslof theaumpleghamberEh@ebt effeutingiioyeneui cele andpierchhmbertwithin ther t 85
whi ch is cowweiwestone ar @ercatplendiaotthe tubi ng piece 75, a first input
port 90 at a second end of the buffer chanber bl eed-off nipple housing 80
whi ch comum ¢Rf £&nWid tarkfee vdskdl Stay B torihectpdiol th8ne\dr ancke sdgpteoBbt parslvisdi ng a
pressure NMubhd §lhere vAkedddias fo 4Nkt doftrb1BibleQdantfevs flRSsatpdfisie Se shinpled pressure
seen at thechdnmst td tAPHhnsRRWEss@O0 by, for exanple, X 15 to provide a | ower
pressure at the first output port 85. Thus if fluid pressure at the first
inlet port QGvirsactouddPle Rohsferfvestetng) BSI08Y Liudthed fALiAG Piston Prékvldeld wrlinta 85
woul d be 1, Q9 RShamddre choke 86 further provides a pressure activated

val ve/fl ow regul ator 101. In this way the pressure of fluid across the

first inlet Sge(?ér\%\ﬂ? %ett&ﬁgfglfeﬁhfahl%étls Qf’stulbﬁﬁntﬁﬁ{l Ehe%éné Solfin¥ he@d sB¥plt Pimber.

mul tiplier owrate of flurd flowng fromthe flrst i nl et

port 90 to t Qg rfi Er Q&B&Et égcq o th§ reksht Qﬁt‘o?rltﬂle@gls pnvlcfed%%ﬂmlld 'iﬁnpllng

| mportant | 4ifl & kdol RAViftSa
Per ei naf I(IerEF E§ ﬂ ont ied v§1th1f' ﬁ{ %?3# Qﬁtgﬁ{bg?gsﬁf otﬁzﬂe @1{&" e
hggsggl ; yb ﬁagayeng% o% forguéa 0 te IO?HK:é \"ﬁ tH9tooH
pr ocatlon vﬁw Swalt ﬁulfi is 5 b %noﬁ d‘,"%gr%u a q éjgaﬁﬁ)l
downhol e pr s% t BeT Or &
sa oan: el E §S10 mefms s€aji &rl \;1
mpl ing an Eg e.W) 1e - %'laﬁg a%taqnng g?em a?g es m 1 r 551 ively
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housi nat Bl A5 S CBOIEE o HmLEe 2 B ol 25 it

housi ng/ sub Iy engaged mrth a first
end of a heater boar housi ng 105. . The heat r boar.d housi 105 vi des an
af 1117ed Gt el i i o Pays O SeT G D GISRAT St B R or

el ect r oni cs PH&gferm (pRd atgubsiangig e H®at er boar d housrng 105 is

t hreadably connected to and seal ably engaged with a fir end

connect or  pildisanayls achigeedsgs the sawpls ¢ éfm‘?%é‘a%%ﬂﬁ‘é"é?r&meﬂlvé ey Biys by %eelﬁ?‘%\ﬂ des
a first output port 125 which is connected to the first input port 90 of

t he housi ng/sub 80 via a first pipe piece 130. A second end of the
connector piece 120 is provided with a first inlet port 140 which

comuni cates with the first outlet port 125. A second end of the connector
piece 120 is rigidly connected to a first end of a first tubular body 160.
The first tubular body 160 conprises an outernost wall of the tool 5. The
first tubular body 160 is integrally formed at or near a second end thereof
with a second tubular body 165 such that the first and second tubul ar

bodi es 160, 165 are substantially concentric and an annul ar space 170 is
forned betmeen t he tmo bodles 160 165 The annular space 170 is at |east
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tenperature is regained. A second end of the first tubular body 160 is

t hreadabl y connected to and seal ably epngaged with a portion of the third

t ubul ar body 180 adj acent a second end thereof. The second end of the third
tubul ar body provides a plurality of sanple ports 211 through a side wall
thereof. | nybHish GERAGPRRE of ME LA e hRUSurSHGHe SN 8 aRBfatntdded. | N Use,
two sanple ports 211 are used for retrieving a sanple into the tool 5,
while the of dﬁlltﬂﬁ e sgrgtﬂ'le M8 the SEHpIE CharkiRt feh¥iaffe AltEpréRie! e out
of the tool, mﬂ%g?[ol A Mnda§ifrd ﬁt BlEsuR TP hEasufbnRn ﬂ@an% aRd stéra%@ﬁezfdsr st

two sanpl e por e open e second two sanple ports 211 are

| ugged b r]at o f the
Foolgg 5 thy Qr%r(? R%Jroaa t%lrm:i%gét of §I)1 nﬁ%%ﬁr@&f&g:ﬁbe ?Fﬁhlﬂ jQrH 1% e the
second two mégsam 68har ef te k co }( csonh?ub ure
that foreig ar3hdd L She AP se H@
second end (fl?s ]Ey Jj th nnu ]h eacf co’nnecte and
seal ably en Wgt“ﬁega TREUY] 11I'he dog hou5| ng 215 | ncl udes a

t aper ed reces ept| prin Ioade gs
sanpl i ng as @i%zt% Ied 08 éia’ted’ﬂﬁegfg]llﬂpnﬂf‘t‘?ﬂd P‘h%n lrfl e‘tsg%lﬂrar body
180 and dog™ aOZ'TSen eaglé Ying assenbly 230 conprises a floating

pi ston 235, a flrst surface of which js exposed to th ressurlseg
hydraulic fPﬁf%ablyl'ﬁ@hﬂi%&%‘r?‘&%“?fsm%‘?ﬁﬁo@ﬂedft&’r“"ﬂ%‘ﬁ%l aegargr?atag?ﬁw‘ér Mypon a
pi ston rod ?80ingThe piston rod 240 provides a pi ston stop 245 at a first
end thereof. Further the sanpling assenbly provides at a second end of the
pi ston rod Puferehly elael thefiyleand Isepgnd hadicgire $pnaented te onefnadicd 2k nGY SBEdg 250.
The end val edjadsotgndesleachibedyes t he spring-1oaded dogs 225. It is noted that
the floating piston 235, the end valve plug 245 and the end val ve body 250
all carry oAdvinigeousiit evengalistrmesboprevided browesndesirst and seeond Bodipsoyhish

seal i ng engagemiiser may ptefaably he madedt lestrpagtydtan titthiwmt hi rd t ubul ar body 180
and/ or an internal surface of the dog housing 215 as the sanpling assenbly
230 i s hel dAsidriing tentburth ugpecwif tHei preseitantentiorthene b pravidésbaimethgd obengrating  dog
housi ng 215a welidluidaepting 0], dertovol cdomptissg akaniplarhambereheasn nfeansein gferméle dog
housi ng 2| 5cathmuhibativng¥ithahe éaniphschamberaad meamsfordonirmijing tigrheltesmeans 255 and
filter screaRludéf mdais fisecadirin® Gmpetaaire stterm)of drtodlgtha ppthod domprididge dogs
225 via thestaﬁﬁga 6 tehrdnge oh firRCbnted nleaiss Bweting e tadgswa abprehslemi | | be
descri bed h@érﬁinﬁaﬂ 186nitoHAL théadrferaie eRLaM B fbof atrprdieterpined Inttegalg pressure
relief nmeang.ggR él Y Béhsied epEmhlasmpdrytuReo the prdier téapatatofe aad Muhsinedu®ed or

al ternati Velayteﬁhanéﬁﬁ&%& i§ @lehtef th¥iRdh¥ Presé Mémpbradinde Ened £Qusiipthé hishked gnebisa an
end ther eof pe lhelckl BB tBe ERlpIEhaBANS tHRGReaBBYd HRerdAStGRLeuB0 as to relieve
pressure of a sanple within the tool 5 if the pressure exceeds a

predet erm n%ﬁvé’rﬁiﬁé@usl}': Q§ the §3d1 QY REre@1f tRe SRR @nipatafurk Rezréah |thad thdprege ond
end of the 'tHéQt tér@tehrfeﬁqa@ sYstoF QRN 6kt RmBBEwSLal ably engaged
with a first en a nose cone 275 or cross-over to another tool. The nose
cone 275 i nGlg %jtﬁé e ﬂi%ot)yls?dwéréu %I'esex?e%gal fHeRod1 i Ascebhasliapnt four)
at a second gﬁ:eaqtﬁgzgfelrs lgtﬂf’em Ehcst t?( % B8uR G iEred i iOkd Bltf'ﬁle@eﬂrch()us' ng

215 and carr 'ug 285 having a through flow
orifice 290 capable of receiving the n|ppIe 270. 10 The ni ppl e 270
carries one.or S hat

engaged in ll%%p%?qrrfel ﬁéﬁwn e %oﬂ élflgevab Q%F %n?coélgd%zg?l%% 8&8 t he
nose cone 2751k replaced by a transfer head 300 The dog housing 215 is

t hreadabl y connect ed and s n a fi
t ransf er hefdcgg 8 %a gg‘é& ol (ﬁ?‘edtm%htén\%rlgfu tthgrlp ‘%%rwtd heﬁ ﬁgtlvgg;nibhnegp unp
connecti on fnehding agamp ?égﬁ "1hmca % 7b up g%d

provi des a ﬁ%ﬁ‘?lﬁé g@“ ﬁi‘h fhedy g ‘\rj} REPSSETe 88 %IP Detreess e

her ei naf t er Prodtetraine ﬂﬁlrﬁi’rﬁsﬁ‘brte IS V}‘?’é H@SSE@ﬁﬁleeé’nga%Cr oss the punp
connection ports 305,310 to effect renoval of rnati he
housi ng/ subTé‘epFFﬁ%*‘r?)@h?@rfﬁ?f"éd“\%F‘P‘Bprhsﬁlaﬂeéﬂﬁ? Wgef;\‘ﬁ@ Pé’f%ﬁ‘eft‘ @stﬁﬁ%r"é?

wi |l be appreciated fromthe foregoing, in use, a sanple chanber 315 is
formed by a second face of the floating piston 235, inner wall of the third
t ubul ar body 180, and an end of the end valve plug 245. In this enbodi nent
t he vol une of the sanple chanber 315 is approxi mately 300cc. However, it is
envi saged that in alternative enbodi nents the chanber 315 vol une may be in
t he range 300cc-600cc and preferably 350cc-SO0cc. Regarding materi al

sel ection, the first and second tubul ar bodi es 160, 165 nay each be nade
fromstainless steel. In this enbodinment the first tubular body 160 is

designed to withstand a pressure of approximately 20,000 PSI fromoutwth.
Further the th| rd tubuI ar body 180 may be rrade from stainl ess incanel, and
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In use, prior to the tool 5 being | owered down a borehole the clock on the
clock board 45 is set to activate the golenoid valve 50 after a
predetermned tine. The tool 5 is then |Iowered down within a borehole, e.
g. by wireline, ina first position as illustrated in Figs. 1 (A)- (E). In
this first &Qﬁﬁﬂc!ﬁ@sﬁﬁﬁ@%ﬂﬂe&ﬁﬁieHMglfe%hﬂde%etaﬁé“ d, e. g. mneral oil, is
contained wwthin the hydraul i ¢ chanber 195. The pressurised fluid hoI ds the
floating pi fogﬁlo%:%étl‘ rés@@re ?&&Pfﬁgarﬁ ek to 4vBR1 &bé&l@@pk@éﬁt@ﬁl@ld%@ifﬂﬁ;ﬂ ththe end
val ve plug 5 AR ol Rt hﬁ%&f\fﬁ}t pdrftreSRIMLAnBOMESs 211 are

appropriate y p? ugge e a secon of the sanple ports 211 are |left

opened. HO &1 leHlbl% ﬁx%'}ﬂ&ttﬁ rg}fftﬂ (?el %re?ne\{h@heh Eeports

211 as the Orl%e% toabof‘\e]h % %x}f{el € é)rr%ol st on

2 s b el M e oﬁ%’E%@er gl

fluid V\Athl Ry r(d’fubul ar body 80 Such heati ng may occur on surface

whil e the tqol i,.S Io d down t ! ho and/or et 5is

| onered to &% Bép?‘ %F § iyegiion W FﬂB@F&Pyﬁ% 180 may
be pre- heat BEE¥eL? é‘PU@%V‘ WF@ né gfm‘ qﬁé seeki ng
to avoi d co®fctipRp! gifle yiews ‘I“é(e za&;sp t% é‘c‘f AR ot eseﬂi

the predet eFIYPRHEW IR p HEst PoRAtion Bth Pé%“eﬂ‘? Cré’ ¥h g ﬁ} Vevsey. therye
causes a f| 8 ﬁé‘i"‘ﬁhﬁfﬁ%‘p%ﬁ iggel WbefE)ina sqoapt PgPH“ g@r ? AsgEePf ERsber

65 t her eby &icHiongl sige Hiete phthe el ﬂ[“lﬁi Wighies opk g Figte! ‘néﬁlél SItigR; Figeyj g
causes hydr 4@isptiopglyyiqy alpng line ArAfiFag. 2dB); Fig- g ae“ﬁ?ttonf‘]‘n"ée"ﬁi’/]d}‘% N5 R-Beifiper
195 and bl eddB); Fig Serectiontlregw dlpngineC-E6f Figa 2(B); Fig- pRpgErsprEtena 3¢° VisHoke 86
and tubi ng pf%é@kvQdd¢ﬁh§mp&embwebeﬁwbpﬁﬁg%héAhy%%aul|c fluid is eventual |y
caused to fall below the anbi ent downhole pressure. At this point the

pi ston 235 BigyBasedtionshoiew alovglingD-Diaf Fig. It Big. B eqstionpd viewelagyfing 8k of Fiag
sanpl e i nt 07t Fig. Wemsstéonehdewelonglise F-F of Zig\s (BlaHigl &1 &htacschematis poespgsitize
chamber 315 viehefrgn stesid2@Snerendzmdabowerad e phmality bt heagtsairgvidedrinkessmplee pi st on
stop 245. | thdnsbenodragtisinggtartaf fhiertedl o€Figs.of t he ni pple 270 is attached to an
end of the end valve plug 244. Thus the effective area of the first (top)
end of the end)-@t v pl (B) a3ddkniasic gersgctve tibvafrothme efdf écorievend ankdsoto anhe
second ( bot enladged ndleadf ohbref theHeawad viFigl ld AP gebvidddean the sarhple sbamtehe ef f ecti ve
wel I fluid péapsdiigpasadthetboltdi®ighi I Gt)- @)dFigsl2 essherhdtnlidghan oSdentroaic t he
second end. cifuigy asoqitedwith theitbd)af Bige.d (@Y (B);Figd0aidegileheiraitdpigrangofes senbl y
230 to nove clogMBsAs crstisirigipatt of 1 elktrbhie citduitrydbftRig) U R AFig bieidydetf1ad cifitnith
novenent cadsgfant 6 15g85¥Pbeare ingPhfr of theRRcBGAL eiebulitfyosNRig a2 pkipt 1S a211.

Cont i nued NMV@NIEIGircGRURESN §T8 HIRBSele2&BnicObRRDEGEristhghe 8 the 2ROtrolid t hi s way
a well fluidisampberigsi2retrieved into the sanple chamber 315. The tool 5 is

then in the position shown in Figs. 2 (A - (E). The tool 5 nay then be

retrieved t efddgnsSitithff & Fighd (AR]EPABRIEINSEkIIQWR! BHE s@hplind €odl,QRherBllyRS
her ei naf t er 3desGEdieshcotddEY 8h emBETRER of B pPaBRiSchord. §hé t0BY $HasAUrst@indt he
tool the tenp: I:ﬁ"&ﬁ 1@9&11{3[1? R UpBerRiosttdi whaiik Soolks i eohvdyag dbw § BoreRb1L BE

sanpl e chamefe Sl J QcdRihl e&h erk STRSRANYILE 10 ARGEURET BertehO oo 9RPAT € T
t he ori gi nal ﬂly‘%&&?& EhEG fl y transducer 310 stored on the cl ock board

45, and if { enperature o the sampl e falls bel ow the originally sanpled
yalpes the Hoggri.Ra %Mo&ee &eyoﬁﬁé%%l; hgfp Pﬁ hitly ?'95‘5§t8|f4c €1 1 cui t
3 80 to contro S?EE are
regai ned. | i %QOf@jg o e © tf' Este : (())r mal nt adlan thzgtegg%gﬁegﬁl trfﬁ?‘f’hb%
original st & “ﬁne evacuat ed jacket form ng an outer waII of the tool 5

ter

assists in %‘ I'e'm n ecga L& I n OPT Ic?o%s &Verab%g §so & $he
Lo

reduce heat 2% st lce t he
tool 5isr ? Vare él Prdﬁl Xyﬁ he
fol | owi ng prdBE’B ml}éa Wel ISIIHIY tg i erwdtlhs1m ar tools

al ternativel%W™ P}?ﬁg‘?"é“hoeft $81 Fi ‘?‘e’él er?ﬁtﬁ gllf’?' CIE EoWsse cone 275
is replaced by a transfer head 300. Secondly, t he flrst two sanple ports
211 are plugged, and the second two sanple ports 211 unpl ugged and
connected to a transfer vessel via an on-off valve. Thirdly, the clock
board 45 is interrogated to deduce the as-sanpled tenperature and pressure
val ues. Fourthly, a punp (not shown) is connected across the punp
connection ports 305,310 and the pressure thereacross equalised with the
pressure of the sanple. Fifthly, a tool (not shown) may be applied to
col | apse the dogs 225. The sanple 315 is then free to nove within the tool
5. Next a pressure inbalance is provided between the punp connection ports
305, 310 thereby causing the sanple and the sanpling assenbly 230 to nove
tomards t he second tmo sanple ports 211 Sanples can then connunlcate mnth
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substantially contained within the evacuated jacket. 3. A well fluid
sanpling tool as clainmed in any preceding claim wherein the evacuated
jacket conprises first and second tubular bodies, the first tubular body
conprising the outer m)st wal | of the jacket and the second tubul ar body

bei ng provi Qﬁ@n&vbﬁthé Og 5-5{1&%@ id tRHA My Mﬂé’oted&@ afY RELBlyRHgpBaninan hei ng

pr OV: ded beé 21 thid | @fich flousth ﬂroxfléléd'ad)aﬁﬁ*?@hdrﬁ&r helgingavatérai ned
in claims3 aﬁgan fy 39&&93@% Bty TRl S0k id 2

annul ar Spaglg ga )é’ﬁgt? hid'& LS of the tobl y\ﬁérﬁl&mz{f{eﬁjﬂ cgedpl i ng tool as claimed
in clai m4| (ire epr Sure in the annul ar Space s between

appr oxi mat el,y

wel | fluid o sec nd(ﬁnd Barﬁl? usm 5t sthre j’% dto ﬁnd”sefglsnlg)éeﬁ ag Eggtﬁ] '?heA

annul ar spa cl ai med
in any of cf 't I % 4 opﬁac? and secon 3pggb§&eh?§rned I n
one Fleced 85Wﬁ 88 east one end 8. A mell f|UId sanpling tool
as clainmed in any o ch i ded
with a third tfgﬂea 1%5@@’@ £IF bR RSP ARGl BB
second tubu Bifynd @ %ﬂﬁH?@ﬁeg ace being defined between the third and

second tubul ar bodies, 9. A wll fluid sa |n as cl rred in,a

precedi ng chaierqndsagd pEths selgnaid ’é‘pPléﬁﬁé‘rtB’ie yrﬁ? Wtcé‘iél N\ oo g i ded.

10. A wel | ¢zt andefadutisychagber hpysiapg §9-1dg b P Her OuSipe }?@ tipon
Srisiiiely m 9w E‘ﬁ il

clai m 8, whepamber hwhich e thed Blp A i
bet ween t heaisdtvether anrdaput ppit dO efihe salenoibeiprls 55 itlthe gecqidt gndeol eFOCIANEMPRY t ool

as clained Shwhichicomanicptsewith thetsplengid yplue af vip dne 56 through the nipple 55 1s
connected to a first end of a tubing piece 75. The tubing piece 75 is filled with an hydraulic

fluid, e. g. a mineral oil.

A second end of the buffer chamber housing 60 is threadably connected to and sealably
engaged with a first end of a buffer chamber bleed-off nipple housing/prime port sub 80. The
buffer chamber bleed-off nipple housing/prime port sub 80 provides a first output port 85
which is connected to a second end of the tubing piece 75, a first input port 90 at a second
end of the buffer chamber bleed-off nipple housing 80 which communicates with the first
output port 85 via a choke 86 including a pressure multiplier 91 which multiplier 91 divides
(reduces) fluid pressure seen at the first input port 90 by, for example, X15 to provide a
lower pressure at the first output port 85. Thus if fluid pressure at the first inlet port 90 is
15,000 PSI, fluid pressure at the first outlet port 85 would be 1,000 PSI. The choke 86 further
provides a pressure activated valve/flow regulator 101.

In this way the pressure of fluid across the first inlet port 90 to the first outlet port 85 is
divided by the multlpher 91, while the flow rate of fluid flowing from the first inlet port 90 to
the first outlet port 85 is controlled. This control is 1mp01‘cant in controlling the timing of
sample acquisition as will hereinafter become apparent. It is, for example, important not to
sample too quickly thereby causing phase separation.

The housing/sub 80 also houses a pressure and temperature transducer 81 which measures
the ambient downhole pressure and temperature before, at, and after the time of sampling and
sends such information to a logger board 114 or alternatively the clock board 45 or a heater
electronics board 115.

The second end of the housing/sub 80 is threadably connected to and sealably engaged with a
first end of a heater board housing 105. The heater board housing 105 provides an air filled
chamber 110 which contains the logger board 114 and a heater electronics board 115.

A second end of the heater board housing 105 is threadably connected to and sealably
engaged with a first end of a connector piece 120. The first end of the connector piece 120



mai nt enance neans include a plurality of heaters spaced |ongitudinally
between the second and third tubul ar kpodies. .5 12. Awell fluid
sanpling tool as clained in claim1l1l, wherein the heaters are sized to seek
to conpensate for heat loss at their respective |ocations. 5 13. A well

fluid Sa”p'ﬂ)ﬂa%déso@hrs@&nﬁdt%bﬁ?ﬂs Whick isioffecied t@the fidst m@&&&;&&t%ém&t and second
heat ers ar e, iyl @?aﬂrgtgpeq,&desgpond ends of the third tubular body
\ﬁh'fh are m)re ovver!)é t han each of the heaters of the plurality of
eaters. 8 HE thékdﬂngctaq?&%lﬂ idedSit AdEidiet fort| M WhidS, wher ei n
t he second ﬁegifnmet tﬁ Y‘ﬁ[te ?%npqt le flll’St lheateeI?b 15 151 A well
fluid sanpli ascalne I'n any of cIa|m39to 14, wherein the
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The first and second tubular bodies 160,165 and the evacuated annular space 170, therefore,
form an evacuated jacket, wherein an outermost wall of the jacket comprises an outermost
wall of the tool 5.

Contained substantially concentrically within the second tubular body 165 is a third tubular
body 180. The third tubular body 180 is sealed at a first end by an end plug 185 which has a
through flow orifice 190 allowing communication between an hydraulic chamber 195 of the
third tubular body 180 and the first input port 140. The hydraulic chamber 195 is initially
filled with hydraulic fluid, e. g. mineral oil.

As can be seen from Figs. 1 (D) and lute) a further annular space 200 is provided between the
second and third tubular bodies 165,180. A plurality of heaters 205 are provided in the
annular space 200. Referring to Figs. 11 (A) and (B) there is illustrated in more detail the
heaters 205 provided upon an outer surface of the third tubular body 180.

As can be seen, in this embodiment eight heaters are provided along the length of the third
tubular body 180. The heaters 205 provided at each end of the third tubular body 180 are
more powerful-i. e. capable of dissipating a larger amount of heat-than the other heaters. This
is because heat loss can be expected to be greater from the ends of the third tubular body 180,
in use.

As can further be seen from Figs. 1 (D) and (E) and from Fig. 11 (A) a plurality of
temperature transducers 210 are provided on the outer surface of the third tubular body 180.

In use, the temperature transducers 210 detect the temperature of a sample contained within
the third tubular body 180 via the wall of the third tubular body 180. The measured
temperature is compared to the originally sampled temperature e. g. stored by the heater
electronics board 105, and if the measured temperature is below the originally sampled
temperature the board 105 switches on the heaters 205 until the originally sampled



outl et ports, which outlet ports are distinct fromthe inlet ports. 27. A
well fluid sanpling tool as clained imany preceding 15 claim wherein the
tool is provided with nmeans for renoving a sanple fromthe sanpl e chamber.
28. Awell fluid sampling tool as clainmed in claim27, wherein the sanple
removal meapgtRfkddedaided! and second 20 ports which comunicate with
first and second outer  ends of the sanple chamber. 29. A well fluid
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wherein s ucﬁ:cpm{ogg),f springdeatied dpgsp25 carried by a sampling assembly 230 moveable
longitudinally within the third tubular body 180 and dog housing 215.

The sampling assembly 230 comprises a floating piston 235, a first surface of which is
exposed to the pressurised hydraulic fluid. The piston 235 is mounted for longitudinal
movement upon a piston rod 240. The piston rod 240 provides a piston stop 245 at a first end
thereof. Further the sampling assembly provides at a second end of the piston rod 240 an end
valve plug 244 which carries an end valve body 250. The end valve body 250 carries the
spring-loaded dogs 225. It is noted that the floating piston 235, the end valve plug 245 and
the end valve body 250 all carry on their outer surfaces one or more seals so as to provide
sealing engagement with an internal surface of the third tubular body 180 and/or an internal
surface of the dog housing 215 as the sampling assembly 230 is held within and moves
within the third tubular body 180 and the dog housing 215.

The recess 220 communicates with an outer surface of the dog housing 215 via through-
apertures 254 each containing a grub screw 255 and filter screen 260. In use, a tool (not
shown) can be applied to the dogs 225 via the apertures 254 to effect collapse of the dogs
225, as will be described hereinafter.

The valve end body 250 further provides a pressure relief means 265 (which may preferably
be in the form of a burst disc or alternatively a pressure relief valve) and nipple 270
protruding from an end thereof. The pressure relief means 265 may be designed so as to
relieve pressure of a sample within the tool 5 if the pressure exceeds a predetermined value.

For retrieval of a sample into the tool 5, a second end of the dog housing 215 is threadably
connected to and sealably engaged with a first end of a nose cone 275 or cross-over to
another tool. The nose cone 275 includes a plurality of inlet ports 280 (in this embodiment
four) at a second end thereof.

Protruding from the second end of the dog housing 215 and carried thereby is a front inlet
plug 285 having a through flow orifice 290 capable of receiving the nipple 270.



is formed by welding. 35. Awell fluid sanpling tool as clainmed in claim
34, wherein the integral connection isgfornmed by e-beam wel ding. 36. A well
fluid sanpling tool as clainmed in any of the clains 3 to 35, wherein the
first and second bodies are connected to one another at or near second

adj acent  enqge RihpR290 cAREWYone orp mbfb sedls 265 Weh khat (Y nghpRATMIndYdels@bIAS Cl ai med
m any of th@nééhédmhegoﬁﬁ%eégg wherein a centraliser is provided between the
first and second bodies. 38. A well fluid sanpling tool as clainmed in cI aim
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The electronic circuitry comprises the battery 30 which powers the clock board 45, logger

board 114 and heater electronics board 115. As can be seen from Fig. 12 the clock board 45

is connected to and controls solenoid valve 50. Further the clock board 45 is connected to the

logger board 114 such that at a predetermined (programmable) time a clock on the clock

board 45 activates the solenoid valve 50, causing the pressure and temperature transducer 81

to instantaneously measure the downhole pressure and temperature and log these

measurements to the clock board 45. The clock board 45 is further connected to the heater

electronics board 115 such that the measured value of temperature and pressure at time of

sampling stored in a memory on the clock board 45 can be compared to the measured values

of temperature measured by the temperature transducers 210 while the tool 5 is retrieved to

surface, and indeed thereafter until the sample is removed from the tool 5, in order that the

heater electronics board 115 can thereby seek to maintain the original sampled conditions

within the sample chamber 315 by means of the heaters 205.

Referring to Fig. 13 the clock board 45 comprises a regulator 320 for powering the clock
board 45, an analog-to- digital converter 325, a memory 330, a microprocessor 335, and a
solenoid control circuit 340. The clock board 45 includes a communications line Rx]1 which
allows communication to and from a computer before and after sampling, solenoid control
lines S1 and S2 and communications line SWC to logger board 114.
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second end of the piston rod 240 against the end valve plug 245. In this position a first two of

the sample ports 211 are appropriately plugged, while a second two of the sample ports 211

are left opened. However, well fluid cannot enter into the tool 5 via those ports 211 as the

force of the pressurised hydraulic fluid acting on the piston 235 exceeds the force of the well

fluid seeking to enter the tool 5.

It should be noted that the heaters 205 may be used to heat the hydraulic fluid within the third
tubular body 80.

Such heating may occur on surface, while the tool 5 is lowered down the borehole, and/or
when the tool 5 is lowered to a required position. In this way the third tubular body 180 may
be pre-heated to close to an expected sample temperature, thereby seeking to avoid cooling
of a sample when it enters the sample chamber 315.

After the predetermined time the clock activates the solenoid valve 50. This causes a flow
path to open between the tubing piece 75 and buffer chamber 65 thereby allowing mineral oil
to bleed into the buffer chamber 65. This causes hydraulic fluid, i. e. mineral oil, to exit the
hydraulic chamber 195 and bleed into the buffer chamber 65 via first pipe piece 130, choke
86 and tubing piece 75.

Thus the pressure of the hydraulic fluid is eventually caused to fall below the ambient
downhole pressure. At this point the piston 235 begins to move towards the piston stop 245
thereby admitting sample into the sample chamber 315.
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Strikes

Tt is noted that a first end of the nipple 270 is attached to an end of the end valve plug 244.
Thus the effective area of the first (top) end of the end valve plug 244 is greater than the
effective area of the second (bottom) end of the end valve plug 244. That is to say the
effective well fluid pressure seen at the first end is less than that seen at the second end.
Thus, a pressure imbalance exists causing the sampling assembly 230 to move towards the
first end of the third tubular body 180. Such movement causes the sample chamber 315 to be
sealed from the ports 211. Continued movement causes the dogs 225 to engage in recess 220.
In this way a well fluid sample is retrieved into the sample chamber 315. The tool 5 is then in
the position shown in Figs. 2 (A)- (E).

The tool 5 may then be retrieved to the surface, and the sample retrieved out of the tool 5 as
hereinafter described.

However, before the sample is retrieved out of the tool the temperature and pressure of the
sample within the fixed volume sample chamber 315 is monitored by temperature
transducers 210, compared to the original values detected by transducer 310 stored on the
clock board 45, and if the temperature of the sample falls below the originally sampled
values the logger board 114 circuitry causes the heater controller circuit 380 to controllably
turn on the heaters 205 until the original values are regained. In this way the tool 5 seeks to
maintain the sample in its original state.

The evacuated jacket forming an outer wall of the tool 5 assists in maintaining the sample in
its original state by seeking to reduce heat loss therefrom.

Referring finally to Figs. 3 (A)- (E) once the tool 5 is retrieved the sample may be retrieved
from the tool 5 by the following procedure, either on-shore €. g. in a laboratory, or
alternatively off-shore, if facilities permit. Firstly, the nose cone 275 is replaced by a transfer
head 300. Secondly, the first two sample ports 211 are plugged, and the second two sample
ports 211 unplugged and connected to a transfer vessel via an on-off valve. Thirdly, the clock
board 45 is interrogated to deduce the as-sampled temperature and pressure values. Fourthly,
a pump (not shown) is connected across the pump connection ports 305,3 10 and the pressure
thereacross equalised with the pressure of the sample.

Fifthly, a tool (not shown) may be applied to collapse the dogs 225. The sample 315 is then
free to move within the tool 5.

Next a pressure imbalance is provided between the pump connection ports 305,310 thereby
causing the sample and the sampling assembly 230 to move towards the second two sample
ports 211. Samples can then communicate with these ports 211. Finally, the on-off valve is
opened and sample transferred into the transfer vessel by manipulation of the pressure
imbalance while carefully maintaining the volume of the sample at all times, and also
seeking to maintain the temperature and pressure of the sample as originally taken from the
well.

It will be appreciated that the embodiment of the invention hereinbefore described 1s given
by way of example only, and is not meant to limit the scope of the invention in any way.
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CLAIMS :

1. A well fluid sampling tool having, at least in use, a sample chamber at least partly
contained within an at least partially evacuated jacket, and within an annular space,
wherein the annular space is at least partly contained within the at least partially
evacuated jacket, an outermost wall of the jacket being adjacent to or forming an
outermost wall of the tool.

2. A well fluid sampling tool as claimed in claim 1 wherein the sample chamber is
substantially contained within the evacuated jacket.

3. A well fluid sampling tool as claimed in any preceding claim, wherein the evacuated
jacket comprises first and second tubular bodies, the first tubular body comprising the
outermost wall of the jacket and the second tubular body being provided within the
first tubular body, an evacuated chamber being provided between the two bodies.

4. A well fluid sampling tool as claimed in claim 3, wherein the evacuated chamber is
formed by a longitudinal annular space between the bodies.

5. A well fluid sampling tool as claimed in claim 4, wherein the pressure in the annular

space is between approximately 10 7 PSTand 10 "' PSI.
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6. A well fluid sampling tool as claimed in claim 5, wherein the pressure in the annular

space is around 10 ~® PSI.

7. A well fluid sampling tool as claimed in any of claims 3 to 6, wherein the first and

second bodies are formed in one piece, being joined at at least one end.

8. A well fluid sampling tool as claimed in any of claims 3 to 8, wherein the sample
chamber is provided with a third tubular body which is at least partly provided within
the second tubular body, said annular space being defined between the third and

second tubular bodies.

9. A well fluid sampling tool as claimed in any preceding claim, wherein sample

temperature maintenance means are provided.

10. A well fluid sampling tool as claimed in claim 9, when dependent upon claim 8,
wherein the sample temperature maintenance means are provided between the second

and third tubular bodies.

11. A well fluid sampling tool as claimed in claim 10, wherein the temperature
maintenance means include a plurality of heaters spaced longitudinally between the

second and third tubular bodies.
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wherein the heaters are sized to seek to compensate for

heat loss at their respective locations.

[ 13. A well fluid sampling tool as claimed in claims 11 or
12, wherein first and second heaters are provided at first
and second ends of the third tubular body which are more
powerful than each of the heaters of the plurality of
heaters.

10
14. A well fluid sampling tool as claimed in claim 13,
wherein the second heater is more powerful than the first

heater.

15 15. A well fluid sampling tool as claimed in any of claims
9 to 14, wherein the temperature maintenance means further
comprises at least one temperature sensor for detecting the

temperature of the fluid sample.

20 16. A well fluid sampling tool as claimed in claim 15,
when dependent upon claim 8, wherein the at least one
temperature sensor measures the temperature of an outer

wall of the third tubular body.

25 17. A well fluid sampling tool as claimed in any preceding
claim, wherein the tool further comprises means for

controlling admission of a sample into the sample chamber.
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wherein the admission control means comprises a floating
piston controllably moveable longitudinally within the

sample chamber.

19. A well fluid sampling tool as claimed in claim 18,
wherein the admission control means furthers comprise means

for controllably moving the floating piston.

10 20. A well fluid sampling tool as claimed in claim 19,
wherein the controllable movement means comprises a further
fluid and means for controllably reducing pressure of the

further fluid.

15 21. A well fluid sampling tool as claimed in any of claims
18 to 20, wherein the piston is mounted on and moveable

along a piston rod.

22. A well fluid sampling tool as claimed in claim 21,
20 wherein the piston rod has a piston stop at one end adapted
to limit travel of the piston at that one end of the piston

rod.

23. A well fluid sampling tool as claimed in claim 22,
25 wherein the piston rod further carries a plug at another

end.
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24. A well fluid sampling tool as claimed in claim 23,

wherein ends of the sample chamber are defined by the

piston stop and the plug.

5 25. A well fluid sampling tool as claimed in any preceding
claim, wherein the tool is provided with one Oor more sample

inlet ports.

26. A well fluid sampling tool as claimed in claim 25,
10 wherein the tool is also provided with one or more sample
outlet ports, which outlet ports are distinct from the

inlet ports.

27. A well fluid sampling tool as claimed in any preceding
15 claim, wherein the tool is provided with means for removing

a sample from the sample chamber.

28. A well fluid sampling tool as claimed in claim 27,
wherein the sample removal means include first and second
20 ports which communicate with first and second outer ends of

the sample chamber.

29. A well fluid sampling tool as claimed in claim 27,

wherein the tool is adapted such that, in use, a pump is

25 connectable across the first and second ports so as to
apply a differential pressure across the first and second

ends of the sample chamber, thereby effecting movement of

~ == the-sample chamber within- -the-tool - towards- one -or--more

sample outlet ports.
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30. A well fluid sampling tool as claimed in claim 29, wherein, in use, a sample transfer
vessel is connectable to the one or more sample outlet ports via one or more valves
so as to allow controllable transfer of the sample from the sample chamber to the

transfer vessel.

31. A well fluid sampling tool as claimed in claim 30, wherein the transfer vessel

includes a further floating piston provided within a transfer chamber.

32. A well fluid sampling tool as claimed in claim 31, wherein the transfer chamber is of

substantially the same volume as the sample chamber.

33. A well fluid sampling tool as claimed in claim 7, wherein the first and second bodies
are integrally connected to one another at least at or near first adjacent ends of each

body.

34. A well fluid sampling tool as claimed in claim 33, wherein such integral connection

is formed by welding.

35. A well fluid sampling tool as claimed in claim 34, wherein the integral connection is

formed by e-beam welding,

36. A well fluid sampling tool as claimed in any of the claims 3 to 35, wherein the first
and second bodies are connected to one another at or near second adjacent ends of

each body.
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37.

38.

39.

40.

41.

A well fluid sampling tool as claimed in any of the claims 3 to 36, wherein a

centraliser is provided between the first and second bodies.

A well fluid sampling tool as claimed in claim 37, wherein the centraliser is made at

least partly from titanium.

A well fluid sampling tool as claimed in any of claims 3 to 38, wherein the tool
further comprises pressure relief means communicating between the sample chamber
and external the tool such that, in use, if pressure in the chamber exceeds a

predetermined level the pressure is relieved via the pressure relief means.

A well fluid sampling tool as claimed in claim 39, wherein the pressure relief means

comprise a pressure relief valve or a breakable disc.

A well fluid sampling method comprising the steps of:

providing a well fluid sampling tool having a sample chamber at least partly
contained within an evacuated jacket, and within an annular space, wherein the
annular space is at least partly contained within the at least partially evacuated jacket,
an outermost wall of the jacket being an outermost wall of the tool;

lowering the tool down a wellbore to a location where well fluid is to be sampled;
admitting a sample into the sample chamber by means of controllable admission
means;

sealing the sample chamber;

retrieving the sample to surface while substantially maintaining the temperature of the

sample;
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volume.

43, A method as claimed in either of claims 41 or 42, wherein on admitting the sample
into the sample chamber temperature and pressure outside the tool are measured and
stored by suitable measurement means and storage means.

44. A method of operating a well fluid sampling tool according to claim 1, the tool
further comprising heater means in thermal communication with the sample chamber
and means for controlling the heater means including means for measuring
temperature external of the tool, the method comprising:

storing a preset temperature on the control means;

lowering the tool down a borehole;

continually monitoring the temperature external the tool at predetermined
intervals;

comparing the measured external temperatures to the preset temperature and
if the measured external temperature is greater than the preset temperature
then causing the heater means to heat at least part of the sample chamber to
the measured external temperature.

45. A method as claimed in claim 44, wherein as the tool is lowered if the external
temperature is greater than the preset temperature then the external temperature as
the preset temperature.

46. A method as claimed in either of claims 44 or 45, wherein as the tool is lowered the

pressure external the tool is also continually monitored.



10g 10g 10g &0 10%& ()- & &0 EPLACENeNT SHeeT
10%9& ()-& Y'z10%=& ()-'""z10%& ()-"z10%Q& ()-<?zX6SH=!m v ; y1p¥88& ()-!m
Y1I0%AAL ()-!'m y10%AA& ()-!'h' y109%& ()- 10%& ()-'4 10%& @? !CDEB 1088
1088!q° yl09B8& ()-,!l " yl0988& ()-,!" ylo%& ()-,!  yl0%&' ()-,!"

y109&&&' () -, ! $v&uV7=Im , Y10%& ()-yz102g& ()-, m 10%9& () -

gl0%& ()-,,10%& ()-0m 10%g& ()- 1088 Normal " "Headi ng 13]c" "Headi ng

23] ¢c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font

"b, 7nDQ j dwL. [ &+US_&pqr st uvSh! 9% N+/ 7: AqGQTU] Hdns| *"ReYs&wxyz{| } ~6Ti mes New
F?gg[,}g I( ;i L ??2;78"162%%%1\/8@ Sgglggnecliz ?r;[ e';n%/Vc\g‘rc aPn?Chngvr}]lterle_lm the highest external pressure

<=>? @GA\BCDEFGHI JKlml\gl\lI%:;e IS'SEM%L é(}nft‘rd‘n%lggSQef ghi j kl mopqr st uvwxyz{| } ~

48. A method as claimed in any of claims 44 to 47, wherein the tool includes an

electronic clock circuit and a memory logger circuit.



