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3M Proposes New Generation
Proppants for Hydraulic Fracturing

One of the new areas of development for 3M are
additives for hydraulic fracturing with ultra-lightweight
(with a density of 1.05 g/cm3) proppants which density is
close to the density of water (1 g/cm?3). This property gives
ultra lightweight proppants neutral buoyancy, which will
hold proppant in solution of water without precipitating.
Ultra-lightweight proppants easily reach the farthest ends
of the fractures in it and reliably fix there. New generation
proppants made deformable and durable (withstands pres-
sure up to 8,000 PSI) that will
allow them to securely fix the
fracture in the open position,
without destroying the prop-
pants. Another very important
feature of the newly created
fracture - is its conductivity,
the higher the fracture con-
ductivity, the more oil will be
extracted from this well.

Speaking of fracture con-
ductivity, it is worth mention-
ing the way the proppant parti-
cles may be packed with each
other when they are placed in
an enclosed pressurized condi-
tions . The most obvious pack-
ing structure for particles of
sand proppants and ultra light-
weight proppants — is a layer.
Proppants may be packed as a
single layer, and form a multiple
layers placed on top of every other layer. Structure consist-
ing of only one layer of proppant is called monolayer. Thus,
if a monolayer (one layer of proppant) is not completely
filled, ie, to some particles of the layer are missing proppant
and instead of proppant there will be a void, then such a
structure will be called a partial monolayer (Fig. 1).

It is important to note that only by using ultra light-
weight proppants it is possible to achieve partial mono-
layer structure in the fracture during proppant pumping.

Studies have shown that the conductivity of a partial
monolayer of ultra lightweight proppant exceeds conduc-
tivity of five layers of 20/40 mesh (fractional composition
of sand). This fact allows us to establish that with injection
of much smaller amounts of ultra lightweight proppants,
you can create a fracture with higher conductivity than if
sand was used as proppant.
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@ Fig. 1. Different structures, formed by proppant packs
@ Puc. 1. Pa3nuuHble CTpyKTypbl, 06pa3oBbiBaemMbie NayKamm
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3M npegnaraeT nponaHTsl HOBOMO
noxkoneHwa ang [ Pl

OmHO¥ M3 HOBBIX Pa3padOTOK KOMITAaHWU 3M B 06G1acTu
JI0O6ABOK U1 THAPOPA3PHIBA IUIACTA SBIWIMCH CBEPXJIETKHE (C
IUVIOTHOCTBIO 1,05 rp/cM3) IMPONAHTHI C IVIOTHOCTBIO, OIM3KOHU
K IUIOTHOCTH BOJBI (1 rp/cM3). DTO CBOMCTBO HAJE/IAET CBEPX-
JIETKUE IIPOIIaHTBI HEUTPAJILHOM IIJIABYyY€ECTBIO, 6J1Ar0apsl 4eMy
OHH MOTYT HAXOJUTBCSI B PACTBOPE BOJBL, HE BBIIIA/as1 B OCA/IOK.
CBepxJIeTKHE IMPOIIAHTHI JIETKO JOCTUTAIOT CAMBIX JATbHUX KOH-
1IOB TPEIIMHBI U HAJEKHO B HeH (pukcupyrorca. Hosoe noxo-
JIEHHE IIPOIIAHTOB C/IeJIAaHO Ae(POPMHUPYEMBIMU U IIPOYHBIMU
- (BBLIEPKMBAIOT JABJICHUSA IO
< 8000 PSI), 4T0 MTO3BOIISIET MM
% HA/I©KHO 3aKPENUTh TPEIIH-
C Hy B OTKDBITOM COCTOSHHH
§6€3 paspyLIeHUs IIPH 3TOM
§ CaMUX IIPOIIAHTOB. EII_EC

OJHO OYEHb BAKHOE CBOMU-
CTBO BHOBb CO3/JAHHOMH Tpe-
IUHBI THIPOPA3PHIBA — YEM
BBIIIE €€ IIPOBOJJUMOCTD, TEM
6o0JbI1Ie HE(DTH MOXKHO OyJeT
JIOOBITH M3 JAHHOM CKBAKH-
HBL

Partial monolayer
YacT4HbIA MOHOCIION

T'oBopsa 0 mposBoOAUMO-
CTH TPEUIUHBI, CTOUT YyIO-
MSHYTb TO, KaK YaCTHYKH
IIPOMAHTA MOIYT YIIAKOBBI-
BaTbCA JPYyr C APYrOM IIpHU
IIOMEIEHNH UX B 3aMKHYTbIE
YCIOBUS T10]T U30BITOYHBIM
nasineHueM. CaMasi OYEBU/I-
Hasl CTPYKTYPA YIIAKOBKH TSI
YaCTUYEK I1ECKA U CBEPXJIET-
KHX IIPONIAHTOB — 3TO CJIOH. IIPONaHThI MOTYT YIIAKOBBIBATHCS
KaK B OJIUH CJIOH, TaK ¥ ()OPMHPOBATH HECKOJIBKO CJIOEB, HAXO-
JSAIMINXCA IPYT Haf ApyroM. CTpyKTypa, COCTOSIIASI BCETO JIUIIb
M3 OIHOTO CJI051 IPOIIAHTA, HA3bIBAETCS «<MOHOCION>. ITpH aTOM,
€CJIM MOHOCJION (O/IMH CJIOH IPOIAHTA) OY/IET 3aII0JTHEH He IT0JT-
HOCTBIO, TO €CTb, B KAKOU-TO YaCTH CJIOSA IIPOIAHT OTCYTCTBYET, U
BMECTO HET'O TaM HaXOJUTCA ITyCTOTA, TO TAKas CTPYKTypa OyzieT
HAa3bIBATHCA «9ACTUYHBIA MOHOUION> (pHUC. 1).

OueHb BaXKHO 3aMETUTD, YTO TOJIBKO IIPH IIOMOIIM CBEPX-
JIETKUX IIPOIAHTOB YJA€TCA JOCTHYb ITOJJOOHOH CTPYKTYPBI
(HA3BIBAEMOI «JaCTUYHBIN MOHOCJION») B TPEIIHUHE THAPOPA3-
PpBIBA IPU 3aKAYKE IIPOIIAHTA.

Kak nokasam UccaeloBaHus, IIPOBOJAUMOCTD YACTUYHOI'O
MOHOCJIOSI CBEPXJIETKOTO IIPOIAHTA IPEBOCXOAUT IIPOBOJAM-
MOCTB IAITH CJ10eB Iecka 20/40 mem ((ppaKIMOHHBIA COCTaB

Enhanced oil flow through partial
monolayer
YRyHLWEHHbIA NOTOK HepTU Yepe3
YaCTUYHBIA MOHOCNON
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Smaller pumping amounts in
the fracture of ultra lightweight $DOBEOC
proppant to form a partial mono- S LA
layer structure allow save on the
reagents needed for hydraulic frac-
turing, such as water, polymers,
reduce the speed of pumping, Menbpme O6bEMBI 3AKAYKHU CBEPXJIET-
saving time for the job. The total KOT'O IIPOTIAHTA /I OOPA30BAHUSA B TPEIINHE
amount of savings resulting from ; \ CTPYKTYPBI YACTUYHOT'O MOHOCJIOS IIO3BOJLA-
the use of ultra lightweight prop- IOT COKOHOMHTBH Ha PEAreHTax, HeoOXOIu-
pants traditionally used instead of MBIX JIJIsI IPOBEICHUS THIPOPA3PHIBA, TAKUX
sand, in material terms may be 25 KaK BOJ4, IOJUMEPHI, CHU3UTh CKOPOCTH
percent of the total fracturing cost. 32KaYKH, TAKKE COKPANIAETCS BpeMs Ha IIPO-
BeJleHHE pa6oT. OGIUI 06bEM Y9KOHOMHUH B
pe3y/bTaTe MPUMEHEHUSI CBEPXJIEIKUX IIPO-
MMAHTOB BMECTO TPAJUIIMOHHO HCIOJIb3ye-
MOT'O I€CKa B MATEPHATBbHOM BBIPAKECHUH
MOJKET COCTAB/IATH 25% OT OOIIe CTOMMO-
CTH paboT I10 THAPOPA3PHIBY ILIACTA.

rnecka). JaHHbI (PaKT HO3BOJSAET YCTAHO-
BUTbh, YTO NPH 3AKAYKE HAMHOI'O MEHBIINX
OOBEMOB CBEPXJIETKUX IPONAHTOB MOKHO
CO3/1aTh TPEUIMHY C OOJIBIIEH IIPOBOIUMO-
CTBIO, YEM IIPU HCIOJb30BAHHHU IIECKA B
Ka4eCTBE IIPOMAHTA.

An Interactive Arctic Map
to Communicate the
Region’s Risk Picture

The world’s need for energy
is driving interest in further industrial activity in the Arctic,

yet the region’s conditions are highly variable depending DNV GL BbINYCT/NA HTEDAKTVIBHYIO KADTY
on the type of activity, location and time of year. This cre- DMCKOB B Ap KTVKe 014 I_Ipe,D,CTaBJ_I eHINA X

ates a complex risk picture. DNV GL, the leading technical -
advisor to the oil and gas industry, has therefore developed CIIO7KHON KapTWHbI B PEMVIOHE

an interactive Arctic Risk Map to present the risks associ- MupoBasi IOTPEOHOCTb B JHEPIOPECYPCAX CTUMYIUPYET
ated with offshore and maritime activities in the Arctic. The ~ pocT uHTEpeca K paCIIMPEHNIO IPOMBIIIJIEHHOH aKTUBHOCTH B
map aims to provide stakeholders with a comprehensive ApKTHKE, OJJHAKO YCJIIOBHSA 3TOI'O PErHOHA MOTYT OBITh CAMBIMHA
tool for decision-making and transparent communica- pa3IUYHBIMHA B 3aBHCHUMOCTH OT BH/IA /ICITEIBHOCTH, MECTO-
tions. IIOJIOKEHUS U BPEMEHU T'0fld. DTO CO3AAET CJIOXKHYIO KAPTUHY

The map presents multiple dimensions, such as the puckos, moaromy kommanusg DNV GL, Beayniuil KOHCYJIbTaHT
seasonal distribution of ice, metocean (physical environ- 110 TEXHUYECKUM BOIIPOCAM B He(TEra3oBOH OTPACIH, pa3pa-
ment) conditions, sea-ice concentrations, biological assets, 60Taja HHTEPAKTUBHYIO KapPTy PUCKOB B APKTHKE /IS IIPE]-
shipping traffic and oil and gas resources, in a user-friendly, CTaB/lI€HHSA PUCKOB, CBI3aHHBIX C IPUOPEKHBIMU U MOPCKUMU
pa6oramu B ApkTuke. KapTra JO/DKHA IPEIOCTABUTh 3AaUHTEPE-
COBAHHBIM JINI]AM YHUBEPCAIBHBIN HHCTPYMEHTAPHI IS IIPH-
HATHS PENIeHUH 1 OOMEHA NOHATHONW HH(pOpMAIIHET.

Ha xapre IpEeACTaBJIEHBI B YIOOHOM /UL II0JIb30BATEIIS
€IMHOM BU/JIE PA3IUYHBIC IAPAMETPBI, TAKHE KaK CE30HHOE pac-
NIpeJie/IeHUE JIBAA, THIPOMETEOPOIOTHIECKHE YCIOBHS ((pu3u-
qecKast Cpefa), KOHIIEHTPAIINH JIba B MOPE, OHMOIOTHIECKHE
AKTUBBI, CYIOXO/ICTBO M He(Tera3opble pecypcbl. OHa Takxe
BKJIIOYAET IOKA3aTEIN 6€30IIACHOCTH U PAGOTOCIIOCOOHOCTH,
OTpakask U3BMEHEHUSI PA3IMYHBIX IIAPAMETPOB, BIMAIONINE HA
YPOBHHU PHCKA B 3aBUCHMOCTH OT CE30HA U MX PACIIOJI0KEHUSA
B ADKTHKe.

Kpome Toro, 6611 pa3zpaboTaH NPUBA3AHHBIN K MECTHOCTH
M CE30HAM ITOKA3aTEb KOJIOTMYECKOM YSI3BUMOCTH MOPCKHX
pecypcoB B OTHOIMIEHHUH PA3/IMBOB HE(DTH KaK BHELITHETO CTPEC-
single layout. It also includes a Safety and Operability corenHoro ¢axropa. B nemom, anamu3 DNV GL nokasbIBaer,
Index, showing the variation in different factors that 4YTO 3KOJIOTrUs APKTHKH XapPAKTEPUIYETCS CE30HHBIMH KOJIeHa-
impact the risk level depending on the season and their HHAMH YSI3BUMOCTH, KOTOPAsI MOBBIIIAETCS B JTETHUE MECSITHI
location in the Arctic. HAPAAY C BO3PACTAHUEM YPOBHS IIPOMBIIUIEHHON AKTUBHOCTH.

In addition, a location- and season-specific index has OAHAKO B Pa3HBIX PAaHOHAX CUTYalUs MOKET 3HAYHUTEIbHO
been developed showing the environmental vulnerability —oram4yaTbcs. HEKOTOPBIE PaliOHBI, HAIIPUMEP, OCOOEHHO Ys3-
of marine resources with respect to oil spill as an external BUMBI 3UMOI, KOT/Ia OHU UCIIOAb3YIOTCS IITULIAMH TSI 3HMOBKU
stressor. In general, DNV GLs analysis shows that the Arctic 1M B KaueCTBE HEPECTHJIUILL JIISI PBIOHI.
environment is characterised by seasonal variations in B pesyiabrare MOJMYYA€TCHA, YTO IOCACACTBUS ABAPUHU B
vulnerability, and that this vulnerability increases in the oOJHUX pafoHaX APKTUKH OyJyT CE€pbE3HEE, YEM B JIPYTHUX.
summer months along with the level of industrial activity. Kaprta sBISIeTcsI IOJE€3HBIM HHCTPYMEHTOM JUISI BBISIBICHUS
However, this differs greatly between regions. Some areas, pPermoHOB, TPEOYIOIMNX OCOOOI0 BHUMAHUS, KOIZIA peYb HET
for example, are particularly vulnerable in winter, when o0 IUIAaHUPOBAaHMHU AEATEJIBHOCTU U IPOBEJECHUH MHUHHUMM3A-

fobosarm.ru

SOURCE / NCTO4YHMK: DNV GL
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they are used by birds for wintering or as spawning grounds
for fish.

As a result, the consequences of an accident in the
Arctic would likely be more severe in some areas than oth-
ers. The map is a useful tool to identify regions that require
special attention when it comes to planning activities and
for imposing mitigation measures throughout the year.
The map can also provide input to decisions-makers about
restricting certain types of activities in specific areas at dif-
ferent times of the year.

Kvaerner to Conduct Concept Study for
Statoll's Subsea on Slim Legs Concept

Statoil has
awarded Kvarner
Engineering AS a
concept study relat-
ed to a standardised,
unmanned dry tree
wellhead platform
for the Oseberg
Future Development
project. The concept
is focused on mini-
misation of facili-
ties, equipment and
costs down to water
depths of 150 meters
and may be a cost
effective  solution
compared to a con-
ventional subsea tie-
back solution.

Kvaerner have already for some time worked on
developing a cost efficient, standardised wellhead platform
concept called “Subsea on a stick®”. The new wellhead
platforms could both increase recovery and utilise the new
generations of jack-up drilling rigs, as well as reducing
development costs.

Rosneft, ExxonMobil Conduct Field Studies
Offshore the Laptev Sea

Rosneft and ExxonMobil started 2D seismic exploration at the
Anisinsko-Novosibirsky and Ust-Oleneksky license blocks in the
Laptev Sea. 2D seismic exploration work plans to acquire up to
6,000 linear kilometers, and will last until the end of October.

Alongside geophysical research a license wide bathy-
metric survey of the seabed surface with multibeam echo-
sounder will be carried out to define depth and study
seabed topography. A modern research vessel Academik
Fersman will be engaged in the survey (carried out by
Dalmorneftegeophysica).

The research will result in the provision of regional data on
geological structure of resources within the work cluster, which
will try to detect promising oil-and-gas objectives for further
possible studies.

SOURCE / UCTO4YHMK: KVAERNER
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IIMOHHBIX MEPONPUATHH B TedeHHe roja. OHa TAKKE MOXKET
OBITD NTOJIE3HON IPUHUMAIOIIMM PEIIECHUA CIEIUATUCTAM JIJIS
Or'PaHMYEHMsA HEKOTOPBIX BUAOB JEATEIbHOCTH B KOHKPETHBIX
PeruoHax B pasHeIe IEPUOBI IO/,

Kvaerner nopy4eHa npopadoTka
MpoekTa Statoll ¢ KOHLEeNUMen MopCKoro
OCHOBaHV/S Ha YANIMHEHHbIX Ornopax

Statoil mpenocraBuna Kvaerner Engineering AS 3aka3s
Ha KOHIENTYaJIbHYIO IIPOPAabOTKY IPOEKTA, CBA3AHHOIO C
CO3[JaHHEM CTAHJAPTU30BAHHOMH, paboramomier 6e3 obciy-
JKMBAIOIIETO IEPCOHAIA IKCIUTYATAlMOHHOH IUIAT(POPMOIL C
HAJBOHOM (POHTAHHON aApMATYPOM, IIPEJHA3HAYECHHON /LIS
IIpoekTa Oyaymei pa3paboTku MecTopoxjaeHus Ocebepr.
KoHuenuus Hampasjl€HAa HAa MHHHMH3AIUIO COOPYKEHHUIM,
OOOpY/IOBAaHUA U 32TPAT JUII MOPCKUX IIyOouH n0 150 M u
MOJKET CTaTh 3(P(PEKTUBHBIM PEIIEHUEM 110 CPABHEHHIO C TPa-
JUIIMOHHBIM PEIIEHUEM, ITPEAYCMATPUBAIONIUM HaJICTABKU
ITI0/IBO/IHBIX KOJIOHH.

Kvaerner Ha OPOTSKEHUH HEKOTOPOTO BPEMEHHU YiKe
3aHHUMaJIaCh Pa3pabOTKON KOHLENIIUN 9KOHOMUYHOH, CTaH-
JIapTU30BAHHOM JKCILTyaTallTMOHHOM IIAT(OPMBI 110/1 Ha3Ba-
HueM «Subsea on a stick®». IIpuMEHEHHE HOBBIX IKCILIya-
TAIIMOHHBIX IUIATGOPM OYAET CIIOCOOCTBOBATH HMOBBIIIEHUIO
U3BJICYEHUS YIVIEBOJOPOJOB C UCIIOJb30BAHUEM HOBBIX IIOKO-
JIEHUH CaMOIIOJ/bEMHBIX MOPCKHX OypPOBBIX OCHOBAHHH, 4
TAKKE MIPUBEIET K CHIDKEHUIO 3aTPAT HA pa3pabOTKy MECTO-
POXKIECHUM.

OXKHU/JAETCS, YTO ITOT IPOEKT CTAHET IIEPBBIM B CEPUU
HOBBIX IPOEKTOB KOMITAHUM Statoil, B KOTOPBIX 3KCIUTyaTa-
LIMOHHBIE IIAT(OPMBI, padboTaromue 6e3 0O0CIyKUBAIOLWETO
IIEPCOHAIA, CMOTYT 3aMEHUTb TPAZUIIMOHHBIE PEIIEHUA I
IIOIBOJTHBIX IIPOEKTOB HA COOTBETCTBYIONTUX ITTYOMHAX MOPSI.

Pab6ora OyAer BBIOJHATHCSA TPYHNHON IIPEIIPOEKT-
HOI pa3paborku xkommanuu Kvaerner B Ocio (Hopserus)
IIpU NOAJIEPKKE HMHKEHEPHOH rpymmbl Jackets Technology.
Peanuzanusa npoekra yxxe HadaTa U 3asermurcs B 2014 ropy,
IIPH 3TOM OXKHJAETCS, YTO KOHIIENIINIO BBIOEPYT JO KOHIIA
roja.

«PocHepTb» 1 ExxonMobil npoBoasaT nonesbie
paboTbl Ha wenbhe mopa JlanTeBbIxX

«PocHeTb», COBMECTHO ¢ ExxonMobil, npuctynuna K BbINOMHEHNIO KOM-
neKca ceiicMopasBefoyHbIX pa6oT 2D Ha AHUCMHCKO-HOBOCMOGMPCKOM W
YcTb-0neHeKCKOM NMLIEH3NOHHbIX Y4acTKax B akBaTOpuu Mopsi J1anTeBbix.
06bem ceiicMopa3BeI0yHbIX PaboT mMeToaom 2D coctaBuT 6 ThiC. MOr. KM,
paboTbl NPOANATCA O KOHLL OKTAGPS.

[Tommumo reodouanyeckux nccnesoBannii, 6yaeT opraHu3oBaHa nnoLlag-
Has 6aTUMETPUYEcKas CbemMKa MOBEPXHOCTU HA MHOTO/I0Y4eBbIM 3X0/10TOM
[Nsl YTOYHEHNS rNy6uH 1 3y4eHus penbeda Mopckoro AHa. [ns nposege-
HWs pa6oT, BbinonHseMbix OAO «[anbMopHediTereoduanka», 3aaeicTBoBa-
HO COBPEMEHHOE Hay4HO-UCCNeL0BATENbCKOE CYAHO «Akazemmuk depcman».

B pesynbTate uccnenoaHuii 6yayT nony4eHbl PEernoHanbHble JaHHbIe 0
reoslorM4eckomM CTPOEHUM Helip B Npefenax y4acTkoB paboT, KOTOpble No3Bo-
NAT BbIABUTL HE(DTEra30MePCNEKTUBHbIE 0ObEKTHI I UX NOCEayIoLLen feTa-
nn3auuu 1 NOArOTOBKM K 6YPEHUIO.

Oil&GasEURASIA
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This project is expected to be the first in a series of new Cmaso4Has godaska «Mm PPNKO» MO3BOJINT
projects from Statoil where unmanned wellhead platforms  COKOHOMUTE B CTOOUTENBCTBE CKBAXKMH
could replace a traditional subsea project solution within Y
the applicable water depths. Ho 2 MITH py@ﬂ ol

The work will be carried out by Kvaerner's front end B HayuyHO-mccnaenoBaTenbckoM neHrpe 'K «Muppuko»
team in Oslo, Norway, supported by the Jackets Technology pa3pa6GoTrana HOBas cMa304Has 106aBKa Biolub EPL, 1o agdex-
engineering team. The project has already started and will THBHOCTH, KaK YTBEPK/JAIOT PA3PAOOTUNKH, 3HAYUTETBHO IIpe-
be completed in November 2014, with expected concept BOCXOAAIIAS CYIIECTBYIOIINE AHAJIOT'H.
selection by year end. VHUKIBHOCTD IPOAYKTA 3aKII09AETCS B (DOPMUPOBAHUU

BBICOKOIIDOYHOW IUIEHKU HA KOHTAKTHPYIOIIHX B IIPOIEC-
ce OypeHHs MOBEPXHOCTAX, KOTOPAsI HE JeCOPOHPYeTCs IpU

Mirrico Lubricant Additive Can Save Up HOBBILIEHHBIX HATPY3KaX, B YCIOBUAX BBICOKUX TEMIIEPATYD U
to 2 Million Rubles in Wells Construction  aasnenmit.
HccnepoBaHuss Ha CTAaHIAPTHBIX OYPOBBIX PACTBOPAX

Mirrico Group of companies’ R&D center developed mnoka3anu, yro go6aska Biolub EPL, B KOHIIEHTpaIuu BJBOE
new lubricating additive Biolub EPL, which is significantly ~meHbIesi, yeM y CTaHJAapTHBIX CMAa30YHBIX JJOOABOK, IIO3BO-
superior to existing analogues, according to developers. JIeT JOCTUYb Kod(duIienTa TpeHus B 2-2,5 pa3a HIDKE 110

Uniqueness of the product is in high film formationon cpaBHEHHIO CO CTAHAAPTHBIMU IPOAYKTAMHU. YHHUKAIbHBIC
the contact surfaces while drilling, which is not desorbed at  XapaKTepHUCTHUKH peareHTa MO3BOJISIOT HE TOIBKO CYIIECTBEH-
HO IIOBBICUTH CMa309HBIE CBOICTBA GYpPOBOI'O PACTBOPA, CHHU-
’Kasg BEPOATHOCTb BO3HUKHOBEHUS IIPUXBATOB, HO U 31METHO
CHHU3UTb MOMEHT Ha BPAalllCHUE KOJIOHHBI OYPHIBHBIX TPYO,
CIIOCOOCTBYSI HauboJIee MOTHOM IIepefade Ha JOJIOTO OCEBOM
HATPY3KH U YBEJINUHUBASI CPOK CIIYKOBI JOJIOTA.

IIpumenenne Biolub EPL mo3BoiMT IOJYyYUTh U CylIE-
CTBEHHBIM 3KOHOMHYECKHI 3(pdekr. Tak, NpuMeHeHue cMa-
30YHOH /IOOABKH IIPU OYPEHUHM TOPU3OHTAIBHBIX CKBAKUH
II03BOJIUT CAKOHOMUTD IO 2 MJIH pyOseil Ha OJHy IIPOOYypeH-

HYIO CKBAXKHHY.

SOURCE: MIRRICO / UCTOYHVIK: MUPPUKO

[lepBbIi B OTpAC/IM CEPBMC MO
POTOPEATMCTUHECKOMY OTOOPAKEHMIO
CTPOEHUd MnacTa oT Schlumberger

Schlumberger BoimrycTiia Quanta Geo — cepsBuc 1o poTo-
PpEATNCTHYECKOMY OTOOPAKEHUIO CTPOEHUS IUIACTA.
high loads, high temperatures and pressures. B HOBOM CepBHCE HUCIIOIb3YETCS IEPBBIH B OTPACIN UMU/I-

Studies on standard drilling fluids have shown that xep Ha OCHOBE MHKPOCOIIPOTHUBJICHUS, IPOU3BOAANINN OPHU-
Biolub EPL, at a concentration twice smaller than that of enTHUpOBaHHBIE, POTOPEVTUCTHIECKHE U300PAKEHUS ITOPOJIBI,
conventional lubricant additives, allows to lower the fric- 1107006HbBIE KEPHY, B CKBA)KHHAX, IPOOYPEHHBIX C PACTBOPOM Ha
tion coefficient by 2-2.5 times compared to standard prod- HedTaHOIT OcHOBe (PHO). [Ipy HHTEPIIPETALIMU U300 PAKECHUH
ucts. The unique characteristics of the reagent significantly CTaHOBUTCS BO3MOKHBIM BBIIB/ISITh I€OJIOTMUECKHE OOBEKTHI U
improve the mud’s lubricating properties and lessen the HPOrHO3UPOBATH HANIPABAECHUS IPOAYKTUBHBIX IJIACTOB B 3D ¢
likelihood of sticking, but also considerably reduce the drill BBICOKO¥ CTENIEHBIO JOCTOBEPHOCTH.
pipe rotation torque, thus providing for the most efficient Pu3nIeCKUE XaPAKTEPUCTUKU KapOTAXKHOIO IIPHGO-
axial load transfer on the bit and increasing the bit’slifetime. pa BpicOKOrO paspemeHus ¢ 192 anexrpogamu Quanta Geo

The use of Biolub EPL may also ensure significant eco- 1IO3BOJISIOT IIPEOAOJIETh 6APBEP AAEKTPOCOIPOTUBIEHUS, CO3-
nomic benefits. Thus, if horizontal wells are drilled, applica- jgaBaemprii PHO. YHUKaJIbHBINA ITIOBOPOTHBIN KaBEPHOMEDP U
tion of this additive will help saving up to 2 million rubles for ~He3aBHCHMBIE IPKUMHBIE OAIMIMAKH ITO3BOJISAIOT IIPOBOJUTH
each of the drilled wells. BHYTPHUCKBA)KMHHBIE KAPOTA’KHBIE HCCJIEIOBAHUS CO CKOPO-
CTBIO 10 3 600 (yr/4 (=1 097 M/4), YTO 3HAYUTEITHHO COKPA-
maer BpeMs OypeHHs, CIIOCOOCTBYS IIPH ITOM CHHKEHHUIO

Schlum berg er Launches Indu STry— First MIPOU3BOJCTBEHHOI'O PUCKA W OGECTIEYNBAS TIOTyIEHHUE HEOO-
Photorealistic Reservoir Geo|ogy Service  xopuMbIX JaHHBIX. JAHHBIA CEPBUC MOXKET COUETATBCS C GOJb-
IIUHCTBOM JIPYTUX INpubopos Schlumberger /s mpoBeeHus

Schlumberger launched the Quanta Geo photorealis- KapOTaKHBIX pabOT B OTKPBITOM CTBOJIE.
tic reservoir geology service. Hc1nio/1p30BaHUE IPOIPAMMHON CKBAKMHHOHU IU1AT(hDOPMBI
The new service includes the industry’s first micro- Techlog kommanuu Schlumberger mo3BosseT jerko o6pabda-
resistivity imager that produces oriented, photorealistic, TbBIBaTh JaHHBIE, HOTYIYEHHBIE cUcTeMOI Quanta Geo, ¢ co3a-
core-like images of the formation in wells drilled with oil- HueMm uzoo6paxeHus c pazpemenuem 0,24 Ar0rMa, HAITOMUHA-
base mud (OBM). Interpretation of the images identifies romero moaHopasmepHbli KepH. ['€0I0TM MHTEPIPETUPYIOT

HedronurasEBPA3USA ‘ Ue TeXHONOrMm Ha
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geological features and predicts 2 |EaTH N300PAKEHUS TAKUM
reservoir trends in 3D with a high & ke 06pa3oM, KaK €ClIHM Obl
degree of certainty. SOHH NPOBOAWIH OIHUCA-

The physics of the Quanta g HHEe CILIOIMHOTO OT6Opa
Geo service’s high-resolution array £ KepHAa. JIOMOJIHUTEIBHOC
of 192 microelectrodes overcomes & IPEUMYMIECTBO 3AK/II0YAET-
the electrically resistive barrier 2ca B TOM, UTO 3TH H306pa-
imposed by OBM. The unique artic- & JKeHHMsT OXBATBHIBAIOT Golee
ulated caliper and independently S IPOTSKEHHBIN HHTEPBAT
applied pads enable down-logging U IIPU 3TOM TOYHO OPHEH-
at up to 3,600 feet/hour, which THPOBAHBL. DTO IO3BOJSIET
significantly reduces rig time while BBIJICJINTh OCHOBHBIE I1apa-
mitigating operational risk and METPHI IIIACTA, TAKHE KaK
delivering data assurance. The ser- CTPYKTYPHOE NaJI€HHUE, WU
vice is combinable with most other ONIpEJENUTD TUII IIECYAHOTO
Schlumberger wireline openhole Tea, €ro NPOTHKEHHOCTh U
tools. OPHEHTALIUIO.

Using the Schlumberger CepBuc Quanta Geo
Techlog wellbore software plat- ' npomea  MIPOMBICTOBBIE
form, data acquired by the Quanta UCHBITAHUSA B GoJee deM
Geo service are easily rendered, @ Quanta Geo service’s photorealistic images enable a visual 50 CKBA)XKMHAX B ITyBOKO-
creating an image of 0.24-inch interpretation of subsurface geology BOJIHBIX, HETPATUIIAOHHBIX
resolution that resembles 2 whole ® P0TopeanucTuyeckue uso6panenya ccrembl Quanta U Kap6OHATHBIX ILIACTAX

core. Geologists interpret these
images in the same manner that
they would perform continuous core description, with the
added benefit that these images cover a longer continuous
interval and are precisely oriented. This enables extraction
of key reservoir parameters such as the structural dip, or
the identification of sand body type, extent and orienta-
tion.

The Quanta Geo service has been field tested in more
than 50 wells in deepwater, unconventional and carbonate
environments in the Gulf of Mexico, West Africa, North Sea,
North America and Australia.

In the Gulf of Mexico, a customer drilled a deepwater
exploration well in an area of limited seismic resolution.
Images were acquired with the Quanta Geo service to
address large uncertainties related to the type and distribu-
tion of sand bodies intersected by the well. For the first time
in an OBM environment, the customer was able to visually
categorize the various sands and directly measure their ori-
entation. This information was used to refine the geological
model and define the field appraisal strategy.

Quanta Geo service is the inaugural member of the
new Quanta Family reservoir characterization services,
which employ new measurement physics to deliver high-
est accuracy, workflow-ready downhole measurements for
direct use in refining reservoir models.

Wartsila Launches New Technical
Solution for Fuel Gas Handling

With LNG becoming increasingly viable and popular
as a marine fuel, Wirtsild continues to develop technical
solutions that facilitate this trend. The latest Wiirtsild
developments in this field involve an upgraded version of
the Wirtsild LNGPac, a fully integrated fuel gas handling
system, and improvements to the coveted Wirtsild Gas
Valve Unit (GVU).

12 FormoreTechTrendsvist . _J

Geo no3ponsAioT NpoBOAUTb BU3YaJIbHYI0 UHTEPMNpeTaLunio
reonoruyeckoro cTpoeHuaA paspesa

B MEKCHMKAHCKOM 3a/1H-
Be, 3amagHon Adpuke,
CesepHOM MOpe, CeBepHON AMEpPUKE U ABCTPAIUU.

B MEKCHMKAaHCKOM 3aJIMBE€ 3aKa3YHK NPOOYypuI I1y6o-
KOBO/IHYIO Pa3BE/JOYHYIO CKBAXHUHY B 00JIACTH C OIpaHU-
YEHHON CEUCMOPA3PEMEHHOCThIO. C IIOMOMIBIO CHCTEMBI
Quanta Geo GbUTH IOJYYEHBI U300PAKEHUS, ITIO3BOIUBIIHE
PEUIUTDh CEPBE3HYIO NPOOIEMY, CBI3AHHYIO C HEOIIPE/IEICH-
HOCTBIO B OTHONIEHWH THIIA U PACIPEAEICHUA II€CYAHBIX
TeJI, IIEPECEKAEMBIX CKBAKMHOU. Briepsrie B nipouecce PHO
3aKa3YHUK CMOT BHU3YAJIBHO PACIPEIEIUTh IO KATErOPUAIM
Pa37IUYHBIE IECKHU U HEITOCPEICTBEHHO 3AMEPUTh UX OPUEH-
TAaUIo. DTAa HHQOpPMAIUA ObLIa UCHOJIB30BaAHA 11 KOPPEK-
THPOBKHU I'€OJIOTUYECKOI MOJIE/IN U OIIPE/IEIEHUS CTPATETr U
OILIEHKU MECTOPOXKICHUS.

Cepsuc Quanta Geo — ePBBIM B HOBOM I'PYyIIIIE CEPBU-
coB Quanta Family /151 KOMIUIEKCHOTO OITMCAHUS 3aJIEKEH,
HCITOIB3YIOMUX HOBbIE (DU3NYECKHE ITPUHITUITBI U3MEPEHU
JUUIL 06€CIIe4EeHUSI MAKCUMATIBbHOM TOYHOCTHU U BKJIIOYAIONINX
B IIpOIEeCC OO6PabOTKU PE3YyabTaThl CKBAXKUHHBIX H3MEpe-
HUI, KOTOPBIMH MOKHO BOCIIOJIb30BAaThCs HEIOCPE/ICTBEH-
HO IIPU YTOYHEHHUH MO/IeJIeH I1acTa.

Wartsila npennoxxmna HoBoe
TEXHUYECKOe peLleHre g
MPOM3BOACTBA ra30BOro TOM/IMBa

CxmkeHHbI npupognsbii raz (CIII) B kauecTBe Cyno-
BOT'O TOIUIMBA CTAHOBUTCS BCe 60Jiee peHTA0EIbHbIM U BOC-
TpeOOBAHHBIM, IIO3TOMY KoMIlaHUA Wirtsild mpojoirkaer
pa3pabaTpIBaTh TEXHUYECKHE PEIIEHUS B PAMKAX Pa3BU-
THA 3TOH TeHaeHUuU. IlocaeqHue pa3pabOTKH KOMIIAHUU
Wirtsild B 3TOI 06/1aCTH BKJIIOYAIOT MO/IEPHU3HPOBAHHYIO
Bepcuro Wirtsild LNGPac, MOJHOCTbIO MHTEIPUPOBAHHOU
CHCTEMBI I'Aa30BOT'O TOIUINBA, 4 TAKXKE YCOBEPIIEHCTBOBAHHE
ONpPOOGOBAHHOI'O IMOTPEOUTEIAMHU y3/1a Ta30BOTO BEHTUJIS
Wirtsild GVU.

Oil&GasEURASIA
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Wirtsild introduced the LNGPac in 2010. It comprises
a complete system for LNG fuel handling, which when
introduced included the bunkering station, the LNG tank
and Tank Connection Space with the required process
equipment, the heating media skid, and the control and
monitoring system. It is a unique system that has proven
to be a valuable enabler of LNG fuel for marine applica-
tions with more than 20 LNGPac systems in operation or
under construction. By upgrading the system into a more
compact and technically advanced version, safety and reli-
ability will be enhanced, while the capital and operating
expenditures (CAPEX & OPEX) will be reduced. The new
system has fewer moving parts, and therefore less main-
tenance is required. Furthermore, the compact design and
advanced integration of components makes installation at
the shipyard faster and easier.

SOURCE / UICTOYHUK: WARTSILA

@ The upgraded Wartsild LNGPac system
©® YcoBepLueH(TBOBaHHasA cUcTeMa
Wartsila LNGPac

The heating media skid, used to evaporate LNG for
pressurising the storage tank and to provide the engine
with the correct gas temperature, has now been removed
as have the pumps. In looking beyond the fuel gas system,
Wiirtsild has demonstrated its ability to integrate multiple
interfaces within the LNGPac. The new LNGPac directly
utilises the engine’s cooling water, which results in fewer
interfaces and less installation work for the shipyard. By
eliminating electrical consumers, Wirtsild enables the ves-
sel to become even more environmentally friendly.

A similar improvement is made to Wirtsild’s Cold
Recovery solution, which enables the cold energy of the
LNG to be utilized by the ship’s HVAC-system. In the
new Cold Recovery system Wirtsild directly connects the
ship’s HVAC (or other refrigeration systems) to the Tank
Connection Space, thus removing a complete circuit con-
sisting of heat exchangers, valves and pumps.

The Wiirtsild GVU is a module located between the LNG
storage system and the dual-fuel (DF) engine. It is used to
regulate the gas pressure and ensure a safe disconnect of
the gas system should that be necessary. By combining the
LNGPac and the GVU into a single, fully integrated system,
considerable space can be saved and a simple “plug and play”
solution will save installation time and costs for the yard.

HedtoulrasEBPA3USA

Wirtsild npexcraBuna Ha pPbIHOK cucrteMy LNGPac B
2010 roay. LNGPac BKIIOYA€ET B CE0sI MOTHYIO CUCTEMY TO/I-
roroBku TormunBa CIII, HA TOT MOMEHT COCTOSIBIIYIO M3
3aIIPABOYHOrO 6/10Ka, pe3epByapa aug CIII' u ydacTka Tpy-
GOIIPOBOJHOI OOBA3KU pe3epByapa C HEOOXOAUMBIM TEX-
HOJIOTHUYECKUM O0Opy/IOBAaHHEM, GJIOKOM HArpeBa, U CUCTE-
MOW YNPAaBJI€HHUSA W MOHHTOPHHIA. YHHKAJIbHAs CHCTEMA
IIOATBEPANIA CBOIO CHOCOOHOCTH ITIOCTABIATDH CKHKEHHOE
ra30BO€ TOIIMBO HA MOPCKHE Cy/a; CerogHs 6onee yem 20
cucrem LNGPac HaxXoAATCA B 9KCIIYATALUU WIH B IIPOLiEecce
IIPOU3BO/ICTBA. MOJIEPHU3AIUS CUCTEMBI B 60JI€€ KOMIIAKT-
HYI0O U TEXHHUYECKH COBEPHICHHYIO IO3BOJIUT YIy4IIUTh €€
HAa/ICKHOCTb U 6€30MMACHOCTD IIPU CHHXKEHUU KAIIUTAJIbHBIX
U 3KCIIYaTAIIMOHHBIX 3aTPAaT. B HOBOM cHCTEME MEHbIIE
JBIDKYIIUXCS YACTEH, YTO CHUKAET 0O'b€M paboT IIO TEX00-
cayxuBanuio. Kpome Toro, 61arogapss KOMIAaKTHOH KOH-
CTPYKIIVH U YAYYIIEHHOIM COOPKE KOMIIOHEHTOB, OOJIETYaeT-
Cs1 1 YCKOPSIETCSI YCTAHOBKA CUCTEMBI Ha CY/IOCTPOUTEIBHBIX
Bepdax.

Bnok Harpesa, KOTOPBIA HMCIOJb30BAJICA JUISI HCIIApE-
nug CIIT' ¢ 1eJpio repMeTU3UPOBAHUA EMKOCTHU I TOILIMBA
U oOecIledyeHUsl JBUTATEISI Ia30M COOTBETCTBYIOMIECH TeEM-
NEPATYPHI, TAKXKE KAK M HACOCH, B MOJAEPHU3UPOBAHHOU
BEPCHH OTCYTCTBYIOT. BBIXO/SI 32 PAMKH TOJBKO CHCTEMBI
ra3oBOI'0 TOILUIMBA, KoMHIanuA Wirtsild npogeMOHCTpUPOBa-
JIa CHOCOOHOCTD IO UHTETPAIIUMH MHOKECTBA Y3/I0B B CHCTeE-
me LNGPac. B HoBOIl cucreme LNGPac HEnocpeacrBeHHO
HUCIIONB3YETCA OXJIAKJAIONIAA BOJA JBUTrATENA, Oarogaps
YEeMy YMEHBIIACTCSA KOJIHUUYECTBO CBA3YIONUX Y3JIOB U O0bEM
paboThl IO YCTAaHOBKE Ha BepdU. 32 CUYET HCKIIOUYEHUS
anexTponoTpebnenus, Wirtsili gemaer cyguo eme 6oiee
3KOJIOTHYECKU G€3011ACHBIM.

I[Mofo6HOE YCOBEPIIEHCTBOBAHUE KOCHYJIOCH peIe-
Husa Wirtsild mo yrunmusanyuy xosioza, KOTOpOe IO3BOJISIET
HMCIIOJAb30BATD 3HEPIHUIO X002 CIII' B cucTeMe BEHTWIALLUU
M BO3YIIHOT'O KOHJUIIMOHUPOBAHUA CYAHA. B HOBOU cHUCTe-
Me YTHIN3auu xonoga Wirtsild coequHsaeT cucTeMy BEHTH-
JIIUU ¥ KOHJUITMOHUPOBAHUS (MU APYIUE OXJIAKIAIOIIE
CHCTEMBI) HAIIPAMYIO C Y4ACTKOM TPYOOIIPOBOTHOM OOBI3KHA
pe3epByapa, yopas IIPU 3TOM HOJHBINA 3aMKHYTBIH KOHTYD,
COCTOSIIUI U3 TEIZIOOOMEHHUKOB, KJIAIIAHOB U HACOCOB.

V3en razosoro sBentwiasa Wirtsili GVU — 310 MOayib,
pacronaraomuncs Mexay CHCTEMOM XPAaHEHHUA CKUKEH-
HOTI'O I'a32 U pabOTAIONIUM Ha JIBYX BH/IAX TOILJINBA JIBUTATE-
seM. OH UCIONAB3YETCs JJI PETYIUPOBAHUSA JABICHUS ra3a
1 6€30IaCHOTO OTK/IIOUEHHUS T'a30BOH CHCTEMBI B CIydae
BO3HUKHOBECHHS TAKOM HEOOXOAMMOCTH. 32 CUYET OOBbeIu-
"HeHusa LNGPac n GVU B eJUHYIO, IOJHOCTBIO HHTETPHUPO-
BAHHYIO CUCTEMY, YAAETCS COKOHOMUTD 3HAYUTEIBHOE IIPO-
CTPAHCTBO, 4 IIPOCTOE PEUICHHE, OCHOBAHHOE HA IIPUHIIUIIE
«BKJIIOYWJ U paboTar», MO3BOJISIET COKPATUTh BPEMs yCTa-
HOBKH U CHU3HUTD 3aTPATHI HA Bephu.

C HoBenwine TeXHONOrum Ha camre

%



TECH TRENDS | HOBbIE TEXHOJIOI'MM )

Yokogawa Releases DTSX®3000
Distributed Temperature Sensor

Yokogawa Electric Corporation released the
DTSX®3000 distributed temperature sensor. With a one
meter spatial resolution, this distributed temperature sen-
sor can measure the temperature along fiber-optic cables
up to 50 km in length, eight times the distance possible
with the company’s previous model. In terms of measure-
ment distance and temperature resolution, this is one of
the industry’s top-per-
forming distributed tem-
perature sensors.

The DTSX3000 is
well suited for plant and
infrastructure mainte-
nance applications that
necessitate the monitor-
ing of temperature over
long distances or across wide areas. Specific applications
include the detection of gas and liquid leaks in tanks and
other large production facilities, and the detection of
abnormal heat levels in power lines.

Product Features

® Industry-leading measurement distance:

The DTSX3000 can measure the temperature distribution
along a fiber-optic cable that is up to 50 kilometers in
length, more than eight times the distance possible with
conventional product (6 kilometers). The DTSX3000 is
ideal for measuring the temperature distribution in power
lines, high- or low-temperature liquid and gas pipelines
and tanks, and other large facilities.

® Top-level temperature resolution:

The development of shale gas fields requires sensors that
are capable of detecting even minute changes in the
temperature distribution in a bedrock formation during
the hydraulic fracturing process. In just 10 minutes, the
DTSX3000 is capable of measuring the distributed temper-
ature along a 6-kilometer fiber-optic cable, and it does this
with a top-level temperature resolution of 0.03 C, 20 times
the precision possible with conventional product. Thus,
the DTSX3000 can be used in a wide range of applications,
from the hydraulic fracturing of bedrock formations to the
monitoring of temperature levels inside wells during the
gas recovery process.

Major Target Markets

Oil and natural gas, pulp and paper, iron and steel,
electric power, non-ferrous metal, and chemical industries.
Applications
® Monitoring of underground temperatures for uncon-

ventional oil and natural gas exploration and produc-

tion.

® Monitoring of the temperature distribution in mul-
tiple wells.

® Fire detection in conveyors.

® Monitoring of the temperature distribution in long-
distance power lines.

® Detection of liquid and gas leaks in pipelines and
tanks.

® Monitoring of the temperature of the outer walls of
high-temperature furnaces used in the iron and steel,
chemical, and other industries.

SOURCE / UICTOYHWK: YOKOGAWA ELECTRIC
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Yokogawa BbIrnycTuia pacnpeaeneHHsiv
nartyrk temnepatypbl DTSX®3000

Yokogawa Electric Corporation BeIIyCTHJIA pacIIpe/ie-
JIEHHBIM JAT4YUK TeMmuepatypel DTSX®3000. IIpun MeTpoBOI
IIPOCTPAHCTBEHHOM PA3PENIAIONIEH CIIOCOGHOCTH ITOT PacC-
IIPEJE/ICHHBIN TEMIICPATYPHBIN JATYUK MOXKET U3MEPATH TEM-
IepaTypy BAOJIb OIITOBOJIOKOHHBIX KaOeseH JJIMHOM 10 50 KM,
4TO B BOCEMb Pa3 IIPEBBIIIAET IPEAECIBHOE PACCTOSHUE, JOCTYII-
HOE ISl IPEJbIAYINECH MOZEIH, Pa3paboTaHHOM KoMmIlaHuei. C
TOYKHU 3PEHUSA MMPOTHKEHHOCTH U3MEPEHMSA U TEMIIEPATYPHOTO
pa3peneHus, 3TOT JATYUK — OIMH U3 JIyJYIIUX B 00IaCTH pac-
IIPEICIEHHBIX TATYUKOB TEMIIEPATYPHIL.

Hatank DTSX3000 xOopomo noAXOJUT I HCIIOIb30Ba-
HUA IIPU TEXHUYECKOM OOCTY:KMBAHUH 33aBOJOB U JIEMEHTOB
UHQPACTPYKTYPHI, I7Ie TPeOyeTC sl OTCIEKUBAHUE TEMIIEPATYPHI
HAa IPOTSDKEHHBIX YJACTKAX WIM 3HAYUTEIBHBIX IUIOMIAJAX.
KoHkpeTHbIe 06/1aCTH IPUMEHEHMS BKJIIOYAIOT BBIIBICHUE yTe-
4YEeK Ia3a U KUIKOCTH B PE3epByapax U JPYTrUX KPYIIHBIX 00b-
€KTAX, 4 TAKKE OINPENETIEHHE aHOMAIbHBIX YPOBHEHN TEIUIA B
JIMHUAX JIEKTPONEpEay.

XapakrepucTuku npogyxra

® Haubosbliee B OTPACIH PACCTOAHUE U3MEPEHU:

HOatank DTSX3000 MOKET U3MepsTh PACIpEIe/IEHUE TeEMIIepa-
TYPBI B/IOJIb OI'TOBOJIOKOHHOT'O Ka0esIs JUIMHOM 10 50 KM, 4TO
IIPEBBIIIAET PACCTOSIHUE, JOCTYITHOE U3MEPEHUIO TPAJTUIIUOH-
HBIMU YCTPOMCTBAMH, GoJiee yeM B BoceMb pa3 (6 km). JlaTank
DTSX3000 maeanpbHO HOAXOAUT IS U3MEPEHUST paclpesene-
HHUS TEMIIEPATYPBI B JIMHMAX JJIEKTPOIEPENAY, BBICOKO- WA
HHU3KO-TEMIIEPATYPHBIX TPYOOIIPOBOAOB Y €eMKOCTEH IS JKHJI-
KOCTEH U I'a30B, 4 TAKKE B IPYTUX KPYITHBIX KOHCTPYKIIMAX.

®  BbICOKHIT YPOBEHD TEMIIEPATYPHOT'O PA3PEIICHUS:

ITpu pa3paboTKe MECTOPOKICHUI CIAHLEBOIO I'a3a TPEOYIOTCA
JIATYUKH, KOTOPBIE CIIOCOOHBI PEArHPOBATH JTAKE HA MAJICHIIINE
U3MEHEHUS B MATEPUHCKUX ITIOPOAAX B XOJI€ MMPOBEICHUS TH/IPO-
paspsiBa 1wacta. B reuenune Bcero 10 munyTt garaux DTSX3000
CIIOCOOEH H3MEPUTH PACIPENEICHHYIO TEMIIEPATYPY BOJIb
6-KHJIOMETPOBOT'O OIITOBOJIOKOHHOT'O Kabesist, ¥ 3TO U3MEPEHUE
IIPOU3BO/IUTCS C TEMIIEPATYPHBIM Pa3peIIeHUEM BbICOYAUIIIETO
ypoBHA — 0,03 °C, yTo B 20 pa3 IIPEBBIIACT TOYHOCTD, JOCTUIA-
€MYIO C IIOMOIIBIO TPA/UIITMOHHBIX YCTPOHCTB. TakuM 06pazom,
parauk DTSX3000 nMeeT mmpoKOe NIPUMEHEHUE — OT THPOPA3-
ppIBa MAaTEpPUHCKUX IOPOJ, 10 MOHUTOPHHIA TEMIIEPATYPHBIX
YPOBHEHN B CKBA)KMHAX B XO/I€ MPOIIECCA U3BJICYCHUA I'a3a.
OcHoBHblE Lenesbie PbIHKKM

HedTb 1 IPpUPOIHBI I'a3, LIE/UIIOIO32 U OyMara, 3Kej1e30 U
CTaJIb, AJIEKTPOIHEPTHS, [IBETHBIEC METAJIIBI, 4 TAKKE XUMUYe-
CKas IIPOMBIILJIEHHOCTb.
06nacTu npumeHeHus
® MOHUTOPHUHI' INIYOMHHBIX TEMIIEPATYP HPU Pa3BEIKE U

pa3paboTKe HETPAJTUITMOHHBIX 3AJIeKEH HePTH U IIPU-

POJHOTrO rasa.
® MOHHUTOPHHI TEMIIEPATYPHOIO PACHPEJEIEHUSA B CUCTE-

MaX B3aHUMOJCHCTBYIOIINX CKBAKUH.
® OOHapyXeHHE BO3TOPAHUs B KOHBEHEPAX.
® MOHUTOPHUHI TEMIIEPATYPHOI'O PACHPENEIECHUA B IIPOTH-

JKEHHBIX JITHUAX 3JIEKTpOonepeaad.
® OOHapyXeHHUE yTedeK >KUJKOCTEH U Ira3a B TPyOOIIPOBO-

J1aX U €eMKOCTSIX.
®  MOHUTOPHHI TEMIIEPATYPHI HAPYKHBIX CTEHOK BEICOKOTEM-

MEPATYPHBIX IeYEH, UCIIONIb3YEMBIX B YEPHOU METAJLTyp-

TUH, XUMHUYECKOH U IPYTHUX OTPAC/IIX MPOMBIIUIEHHOCTH.
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