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BBEJAEHUE

YuebHoe nmocobue «Petroleum Engineering: the «integrated» control to
advance the professional communicative competencies» ObLJIO MOJATOTOBICHO
Ha OCHOBE pa3paboTok, NMyOJUKAIUM, HAyIHOW, Y4EOHOM M TPAKTUUECKOU
NesITeJIbHOCTH, MPOBOAMMON Hamu, HauuHas ¢ 2018 roga. YueOHoe mocoOue
MMEET NPAKTUYECKYIO HAIPABICHHOCTh U 3HAUUMOCTb.

Jlannoe y4yeOHOe mocoOue MpenHa3HaYeHO ISl OpraHu3alu padoThl Ha
MPAKTUYECKUX 3aHIATUSAX MO0 YYEOHBIM JUCHUIUIMHAM «AHIJIMIACKUN  SI3BIK»
(MpOABUHYTHIA ~ YPOBEHb), «[IpodunupoBaHHbIiI ~ WHOCTPAHHBIM  SI3BIKY,
«MHOCTpaHHBII SA3BIK JEJIOBOIO U MPO(EeCcCHOHATBHOrO o0meHuss», « THOCTpaHHBIM
S3BIK B TIPO(PECCUOHATIBHON KOMMYHHKAIMI», «lIpodeccnoHaTbHbBI MHOCTPAHHBINA
SI3BIKY», «AHTIIMACKHUNA SI3BIK B MPO(EeCcCHOHATBHON KOMMYHUKAUU (MH)XEHEPHO-
TEXHUYECKUE TEKCThI)», KOTOpas SABJISICTCS BaXKHOW COCTABHOW YacThIO B CHCTEME
IIOJITOTOBKH CIIELIUAIIUCTOB.

YuyebHoe mocoOue MOXKET HMCIOJb30BaThCS KaK Ha y4EOHBIX 3aHATHUSX,
KOTOpbIE TPOBOJATCSA TMOJ PYKOBOACTBOM MpENojaaBaTens, TaKk W OJs
CaMOCTOSITEJIbHOTO BBINOJHEHUS MPAKTUYECKUX 3aJaHUN, MPEIyCMOTPEHHBIX
paboueil mporpamMmoil Bo BHeayauTtopHoe BpeMms. dopMmupyemsie B mporuecce
MPAKTUUYECKUX PA0OT YMEHHUS MOTYT OBITh HCIOJIb30BaHbl OOYyYarOUIUMHCS B
Oyaymei mnpodeccuoHaNbHOU AedaTeNbHOCTH. OOydalomuiics HCIOJIb3YyeT
NpUOOPETCHHBIC 3HAHUS W YMEHHUS B MPAKTUUYECKOW U MpodeCCHOHAIbHOU
NEeSATEeIbHOCTH, IOBCETHEBHOMN KU3HH.

3adauu yuebnoeo nocoobus:

— o00ecne4ynTh YCBOEHUE AHTJIO-PYCCKON HE(TEra3oBOM TEPMHUHOJIOTUU MyTEM
BBIMIOJTHEHUSI OJIOKA MUCHbMEHHBIX YIPAKHEHUM IS BBEJICHUSI KOMILJICKTA
npemiaraéMod TEPMUHOJOTMM B TMACCUBHBIM CJIOBaph y4YalllUXCS C
JaJIbHEUIIMM IPUMEHEHUEM B IUCbMEHHOM peyu;

— o0ecrneyuTh YCBOGHHUE AHTIIO-PYCCKOM HEPTEra3oBON TEPMUHOJIOTUH IIYTEM
BBITIOJIHEHUS OJI0Ka YIPaXKHEHUM 71 BBEJCHUS KOMIUIEKTA MpeijiaraeMoi
TEPMUHOJIOTUA B AaKTUBHBIM CJIOBAaph y4YallUXCA C JaJIbHEHIIUM
MPUMEHEHUEM B YCTHOM pEUH.

[TpakTuyeckue 3agaHuss CHOCOOCTBYIOT (POPMHUPOBAHUIO CIEAYIOLUIUX
o01mMX U Mpo(ecCHOHATbHBIX KOMIIETEHIIUMI:

— IloHuMaTp CyHmIHOCTP M COLMAJIBHYIO 3HAYUMOCTh Oyayuien
npodeccuu, NposBIATh K HEM YCTOMYMBBIA MHTEPEC.

— Opra"u3oBbIBaTh COOCTBEHHYIO JAEATENBHOCTh, UCXOAS U3 LEIH U
CIIOCO00B €€ JOCTHXKEHUSI, ONIPE/ICIICHHBIX PYKOBOUTEIIEM.

— OcCylecTBiIATh  MOUCK  MHPOpPMAIUM, HEOOXOAUMOW  JJis
() PEeKTUBHOTO BBHIMOJHEHUS TPO(HECCUOHATBHBIX 3a/a4.

— PabGoratp B KoMmaHzae, 3Q(PEKTHBHO 0OMmMATbCA C KOJUIETaMH,
PYKOBOJICTBOM, KJIIUEHTaMH.

JlanHoe yuyeOHOe TmocoOue TMpeaHa3HAuYeHO TaKXKe JJs YCTHBIX U
MUCHMEHHBIX TEPEBOJTYUKOB, pabOTAIOMMUX WK IUIAHUPYIOMHUX padoTaTh B
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He(TerazoBou oTpacin, a Takxe MPOoPUIbHBIX U HEMPODUIBHBIX COTPYIHUKOB
HedTerazoqo0bIBalOINX, HedTenepepadaThiBalOMMUX U HEDOTECEPBUCHBIX
KOMIIaHUM, CTYJIEHTOB He(PTEera3oBbIX M JIMHIBUCTUYECKHX Y4EOHBIX
3aBeJICHUM, U BCEX JUII, IUIAHUPYIOUIUX CBOIO JAEATEIbHOCTh B 3TOW 001acTH,
MMEIOUIMX YPOBEHbD BJIAJICHUS aHTJIIMACKUM SI3bIKOM BBIIIE CPEAHETO.

Hns  ycnemHoM paboTbl B HedTera3oBoM OTpaciu NEPEeBOAUUKY
HEJIOCTATOYHO MMETh OOIIYI0 MOATOTOBKY W 3HAHUS AHTJIUMHUCKOrO f3bIKa U
BJIaJIeTh HaBbIKaMu mepeBoja. O4YeHb BaXXHO MOHUMAThH MPEAMET NEepeBOJa,
pa3oupathCcs B mporeccax U obopynoBaHum HedTEra3oBOW OTpaciv, 3HATH U
NpPaBUWJIBHO MPUMEHSTh CHEIUATU3UPOBAHHYIO AHTJIHUHCKYI0 U PYCCKYIO
He(TerazoByro TEPMHUHOJIOTHIO.

Jins  mocTHXKeHus  HEOOXOAMMOTO  ypOBHSA  IpodecCHOHATbHON
KOMIIETEHIIUM €CTh JBa MmyTu. Jloiruil myTts — 3TO AJuTENbHas padoTa B
HeTera3oBol KOMIAHMU C TOCTENEHHBIM OOydyeHMeM U  HabopoMm
HEO00XO0IMMOT0 CJIOBAPHOIO 3araca.

K coxanenuto, Ha 53TO yXOAST TOJbl, a NPUOOPETEHHBIC 3HAHUS
SBJISIOTCSI OOPBHIBOUHBIMU U HE CHCTEMAaTHU3UPOBAHHBIMH. BTOpoit myTh — 3TO
oOyueHue, B IpoILecce KOTOPOro ydauluics MOJIydyaeT BCE HEOOXOAUMBIE IS
HETO  CHCTEMAaTU3UpPOBAaHHbIE  3HAHUA U YCBAaWMBAET  CIEUHAIBHO
MOJATOTOBJICHHBIM JIJII HETO KOMIUIEKT OCHOBHOM mpodecCHOHAIbHON
TEPMUHOJIOTHUH.

BJIOK MUCbMEHHBIX yNpa)XHEHUU MpeaHa3HaueH JJis1 OTpabOTKH HOBOWM
aHTJIO-pYCCKON He(dTera3oBoi TEPMHUHOJOTUM U €€ BBEJCHUS B IMACCHUBHBIN
CJIOBaph ISl UCMOJIB30BaHUS B MUCHMEHHON peun. YIPaKHEHUS] OCHOBAaHBI Ha
M3yYEHUM TEKCTa Ha aHIJIMHCKOM $3BbIKE [0 TeMe, C MOCIEAYIOIIUM
BBIMIOJTHEHUEM YIPaXKHEHUM KaK OTBEThl Ha BOIPOCHI, MEPEBOJ C PYCCKOTO
A3bIKa Ha AHTJIMACKUM W C aHTJIMHCKOTO Ha PYCCKUM, BBHIOOpP MPaBUIBHOTO
OTBETa, IIOATOTOBKM OIIMCAHUM M OIpPEHCICHUd U T.A. BbINOJHEHUE
MPAKTUYECKUX 3aJIaHUN MO3BOJISIET OCBOUTh KOMILIEKC PadOT MO BBHIMOJIHEHUIO
MepeBOJOB, pPEYEBOro OOIIEHUS, TMOHUMAaHUS TEKCTOB, IOCTPOCHHBIX Ha
SA3bIKOBOM MaTepuaje TMOBCEIHEBHOTO W MPOQPECcCHOHAIBHOTO OOIICHUS.
Texymuii U NPOMEXYTOUHBIM KOHTPOJIb PEANU3YETCsl IMYTEM BBIIOJHEHUS
CTYJl€HTaMU NPAKTUYECKUX 3aJaHUM.

ConepxaHue NpaKTUYECKNUX 33JJaHUIM HAIIPABIECHO HA:

— (¢opMupoBaHHE NPAKTUYECKUX YMEHHH B COOTBETCTBUU C
TpeOOBaHUSIMH K YPOBHIO MOJTOTOBKH OOYYarOUIUXCS, YCTAHOBJICHHBIMU
paboueii mporpamMMou yd4eOHOW JMCHUMIUIMHBI. OINHCHIBATh SIBJICHHUS,
COOBITHS, U3JIaraTh (aKThl B TUCbME JIMYHOTO U JIEJIOBOTO XapaKTepa;

— 3aIOJIHATh pa3IMuyHble BUABI aHKET, COOOIIATh CBeJeHUs 0 cebe B
dbopMe, MPUHATON B CTpaHe/CTpaHAX M3y4aeMOTO S3bIKa, JeJaTh BBIMUCKU
W3 UHOS3BIYHOTO TEKCTA;

— YWTaTh ayTEHTUYHBIE TEKCTHI PA3HBIX CTUJICH (MyOIUIIUCTHYECKUE,
XYJ0)KECTBEHHBIE, HAYYHO-TIOMYJISIPHBIE W TEXHUYECKHUE), HCIOJIb3Ys



OCHOBHBIC BH/JTBI YTCHUS (03HaKOMUTENBHOE, u3yvaroliee,
MPOCMOTPOBOE/TIOMCKOBOE) B 3aBUCUMOCTH OT KOMMYHUKATUBHOW 3a/1a4H;

— TOHUMAaTh OTHOCHUTEJIBHO MOJHO (OOUIMUA CMBICI) BBICKA3bIBAHUS
Ha U3y4aeMOM MHOCTPAHHOM SI3bIKE B PA3JIMYHBIX CUTYAIUAX OOIICHUS;

— IOHUMAaTh OCHOBHOE COJ€p)KaHUE ayTEHTUUYHBIX ayJIuo- WIU
BHUJICOTEKCTOB IMO3HABATEIbHOTO XapaKTepa Ha TEMbl, MpejjaracMmbie B
paMKax Kypca, BBIOOPOUHO U3BIIEKATh U3 HUX HEOOXOAUMYI0 MH(OpMAIHUIO,
OIIEHWBATh BAXHOCTH/HOBU3HY WH(POPMAINH, ONPEACIATh CBOC OTHOIICHUE
K HEl;

— BECTH IUAIOT (mmanor-paccmpoc, Iuanor-ooOMeH
MHEHUSIMU/CYKICHUSIMH, THAIOT-TIOOYXJACHUE K JEHUCTBUIO, STHKETHBIN
JAAJIOT U UX KOMOWHAIIUH) B CUTYaIUAX OPUINATLHOTO U HEO(PUITHATHLHOTO
oOmeHnsi B OBITOBOW, COLIMOKYJIBTYPHOM U ydeOHO-TpyAOBOHl cdepax,
UCII0JIb3YSI apTyMEHTAIUI0, SMOIMOHAIBHO-0IIEHOYHBIE CPE/ICTBA;

— pacckasblBaTh, paccyXjaatb o0 cebe, CBOMX TMJIaHaX, CBOEM
OKPYXXEHHMU B CBSI3M C HM3YYCHHOW TEMaTUKOW, MpoOIeMaTHUKOM
MPOYUTAHHBIX TEKCTOB; OMHCHIBATH COOBITUS, H3JaraTh (GaxKThl, IeNaTh
COOOIIECHHS;

— C€O03J1aBaTh CJIOBECHBIN COIUMOKYJIBTYPHBIA MOPTPET CBOEH CTpaHbI
U CTpPaHBI/CTpaH M3ydyaeMoOro s3blka Ha OCHOBE pPa3HOOOpa3HOM
CTPAHOBEIUYECKOU U KYJbTYpOBEIYECKOW UH(POpMaALINH;

— o0oOmeHnune, cHUCTeMaTH3alNI,  yIriIyOJeHue,  3aKperieHHe
MOJYYCHHBIX TEOPETHYSCKUX 3HAHWW: 3HAYCHUS HOBBIX JIEKCHUECKHX
CIUHHUI], CBSI3aHHBIX C TEMAaTHKOW JAHHOTO 3Tama M ¢ COOTBETCTBYIOIIMMU
CUTYyallUsIMU OOIICHUS;

— SA3BIKOBOM MaTepuall: UIWNOMATHUECKHE BBIPAKEHUS, OICHOYHYIO
JEKCUKY, €JIWHUIIBI PEUYEeBOTO JTHUKETAa U OOCIYXUBAIOIIUE CHUTYyallUuH
oOIIIeHUs B paMKaX U3y4aeMbIX TEM;

— HOBBIE 3HAUCHUSA M3YUYCHHBIX TpaMMaTUYECKUX SBJICHUN B
pacmpeHHOM 00BbeMe (TiaroyibHbIX (opMm (BHAOBPEMEHHBIX, HEIUYHBIX),
CpPEeICTBa U CIOCOOBI BBIPAXEHUSI MOJAIbHOCTH; YCIOBUS, MPEAMOJIOKECHUS,
MPUYUHBI, CIEJCTBUS, TOOYXKACHUS K JEHCTBUIO);

— JMHTBOCTPAHOBEIUECKYI0, CTPAHOBEIUECKYIO U COIIMOKYJIBTYPHYIO
WHPOPMAIINIO, PACIIUPEHHYIO 3a CYET HOBOW TEMAaTHKH W TPOOJIEMaTHKH
pedeBoro oOOIIEHWS, TOHUMAaTh TEKCTHI, IOCTPOCHHBICE Ha S3BIKOBOM
MaTepuaje MOBCEIHEBHOrO M MPO(ECCUOHAIBLHOTO OOIIEHUs, B TOM YHCIIe
WHCTPYKIIMK W HOPMATHUBHBIE  JTOKYMEHTBHI IO mpodeccusiM
CHICIHATBHOCTSIM.

[Ipu pa3paboTke cojaepkaHUs TPAKTHYCCKUX 3aJaHUN yIUTHIBAICS
YPOBEHBb CJIOKHOCTH OCBOCHHUS OOYYaIOMMMUCS COOTBETCTBYIOIIEH TEMBI,
o0mux W TpodeCcCHOHATBHBIX KOMIIETEHIMH, Ha (opMUpPOBAHUE KOTOPHIX
HaImpaBJieHa JUCITUTUINHA.



SESSION 1. MY FUTURE PROFESSION

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

1. Find the definitions to the following terms in the Internet resources.
log, logging, core, coring, sample, condensate, porosity, permeability.

2. Translate the following word combinations and find them in the text
below.

paszeedka culpoli Hedhmu U NPUPOOHO20 2a3d, ONMUMUIAYUS PAOONbL OMOENbHbIX
CKBAJICUH, (DpacMeHmbl 20PHBIX NOPOO, onpedeieHue MeCHOHAXOHCOECHUSL PeCYPCO8
Hepmu u eaza, Kapmvl NOONOBEPXHOCMHO20 CA0s, dpdexmusHvle cnocodwvl
paspadbomru  Mecmopodicoenus, Cmpoums nonepeunvie cedeHusi Oisi NOUCKA
HemaHbIX J108YULEK, NPUOOPbL OUCMAHYUOHHO20 30HOUPOBAHUS, pPAChpeoeneHUe
@Poud08 u dasnenus 6 niacme, celicmMudeckue UCCie008aHusl, CUCeMa HA3eMHO20
000pY008aHUSl, UCMOPUL PA3GUMUSL 3eMHOU KOPbl, CIOJCHbIE KOMNbIOMEpPHbie
Mamemamuieckue NpocpamMmel, KApmupoeaHue Hedp OKeaHa UL CYyull,
eeonocudeckue opmayuy, 9601I0YUS  PACMUMETLHO20 U IHCUBOMHO20 MUpA,
nojiesHvle UCKOnaemvle, 0CAOOYHble NOPOObl, OKAMEHeNIOCmU U MUHepab,
2PYHMOBbIE U NOBEPXHOCMHbIE B00bl, MACHUMHAS Pa38edKd, 2pasumayuoHHAs
paszeedka, ceucMuyeckas paszeeoka, CUld MA2HUMHO20 NOJiA, onpeoeiieHue CUlbl
3eMHO20 NpUmMANCeHUs, (u3udeckas okeanozpagus, 2pasumayuoHHoe noie,
OypeHue CK8AadiCUHbL, Npoyecc pazeedku U 00dvluU, 0e30nacHocms  OypPoBoll
Opueaovl, KomMMep4eckas YeHHOCMb 0N HepmAHOU KOMNAHUU, 65A3KOCMb CbIPOl
Hepmu, niacmosoe OasieHue, QUHAHCOBAs YerecoobpazHocms bojee 21yO0K020o
OypeHus, nposeoeHue OONOTHUMENbHBIX UBMEPEHUl, AHATUMUK NO KAPOMAdNCy
CKBAIICUH.

3. Translate the following sentences into Russian.

1) NHxeHephl-XUMUKA MOTYT IPOCKTHPOBATH KpYyIHBIC
TEXHOJIOTHYECKHE YCTAaHOBKH, B KOTOPBIX TMPOUCXOAAT pPEaKIud, U
MHOTOATaXHBIC JUCTHILIAIMOHHBIC KOJOHHBI, B KOTOPHIX IPOUCXOJUT
paszJeNnenre mpoayKTOB.

2) byxrantepam, pabGoramomuM B cdepe pa3Beaku U J00bIYU, B
JIOTIOJTHEHUE K 06a30BO¥ MOATOTOBKE TpeOyeTcs CennaibHOoe 00yYeHUE U OTIBIT
ydeTa pacxoJI0B M JIOXOJIOB OT Pa3BEAKHU U TI0OBIYH.

3) B HedTera3oBoii MpOMBINIIICHHOCTH WHKEHEPOB-XUMUKOB HAHUMAIOT
JUIST U3YyYCHUS] TEUYEHUS >KHIKOCTeM B HE(TSIHBIX M Ta30BBIX pe3epByapax,
MPOCKTUPOBAHMSI U IKCIUTyaTaIlMM 3aBOJIOB MO MEepepabOTKe MPUPOTHOTO Tra3a,



CTPOUTENbCTBA M yHpaBleHUs HedTe- U Tra3onmpoBOJaMHU, a TaKKe IS
CTPOMTENHCTBA M IKCIUTyaTallui HedTenepepadbaThIBaIONINX 3aBOOB.

4) NHXEeHEephI-XUMHUKH 3aHUMAIOTCS pa3pabOTKONH H  IKCILTyaTaIuei
3aBOJIOB MO TPOU3BOACTBY XMMHYECKUX BEIIECTB, TAKMX KaK MOJMATUJIICH U
MOJIMBUHUIXJIOPHUI, U3 KUAKOCTEH TMPUPOTHOTO ra3a U ChIpoi HEPTH.

5) CrienManucThl MO 3eMENbHBIM pecypcaM OTBEYalOT 3a MPHOOpEeTeHuE,
yIIpaBICHUE W PACTOPSHKCHUE TIpaBaMH Ha TMIOJIE3HBIE HCKOMAEMbIe W/WITN
npaBaMH Ha MOBEPXHOCTH ISl KOMITaHUI IO pa3Belke U JoO0bIde He(TH, a TaKkKe
CBSI3aHHBIX C HUMH CEpPBUCHBIX M (DUHAHCOBBIX KOMITAHUM B 3HEPreTUYECKOM
OTpacIy.

6) CnenuanuctaM 10 HEPTIHOMY 3EMIIEYCTPONCTBY HEOOXOIMMO
dbyHIaMeHTaIbHOE TIOHUMaHNe He(pTera3oBoro 3aKOHOJAATENIbCTBA U ONEpalui
0 pa3BeaKe U J00bIYE.

7) Kak u B a1000M JApyroM KpynmHOM Ou3Hece, B HE(TSIHOM
OPOMBIIUIEHHOCTH ~ paboTaioT  Oyxranrepsl, HH(DOPMATHUKH,  aJIBOKATHI,
CHELMATUCTBl MO0 KajpaM, CHEHUAIUCThl MO CBS3IM C OOIIECTBEHHOCTHIO,
HKOHOMUCTBI, CEKPETAPU U TEXHUUECKHE PAOOTHUKHU.

4. Review the content and write a short job description for each of the
professions described.

MAIN JOBS IN OIL & GAS INDUSTRY

Geologists are employed to explore for crude oil and natural gas and to
help develop reservoirs. Geologists search for oil and gas by studying rock
formations and using microscopes to examine rocks fragments (cuttings) from
wells that are being drilled. Geologists develop surface and subsurface maps to
locate oil and gas resources. They locate rock layers cropping out on the surface
of the ground in order to locate anticlines and domes. Geologists use data from
existing wells to make subsurface maps of the reservoir rocks. By matching rock
layers between wells, they can draw cross sections to find petroleum traps.

Geologists study the physical aspects and history of the Earth. They
identify and examine rocks, study information collected by remote sensing
instruments in satellites, conduct geological surveys, construct field maps,
analyze information collected through seismic studies, and use instruments to
measure the earth's gravity and magnetic field. Geologists study the composition,
structure, and history of the earth's crust. They try to find out how rocks were
formed and what has happened to them since formation.

There are numerous specialties falling under the two major disciplines of
geology and geophysics. For example, petroleum geologists explore for oil and gas
deposits by studying and mapping the subsurface of the ocean or land. They use
sophisticated geophysical instrumentation, well log data, and computers to collect
information. Palaeontologists study fossils found in geological formations to trace
the evolution of plant and animal life and the geologic history of the Earth.
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Stratigraphers help to locate minerals by studying the distribution and arrangement
of sedimentary rock layers and by examining the fossil and mineral content of such
layers.

Geology and geophysics are closely related fields. Geophysicists use the
principles of physics, mathematics, and chemistry to study not only the earth's
surface, but its internal composition, ground and surface waters, atmosphere,
oceans, and its magnetic, electrical, and gravitational forces.

Geophysicists use three methods of oil exploration: magnetic, gravity, and
seismic exploration. In magnetic exploration a magnetometer is used to determine
the strength of the earth's magnetic field at a specific point on the earth's surface.
In gravity exploration a gravity meter, or gravimeter, is used to determine the
strength of the earth's gravity at a specific location. The magnetometer and
gravity meter are used to locate hidden, subsurface petroleum traps. In seismic
exploration, sound is transmitted into the ground by an explosive, such as
dynamite, or by a thumper truck. As the sound passes into the subsurface, it is
reflected off subsurface rock layers and returns to the surface as echoes. The
echoes are detected and recorded at the surface with microphones called
geophones, or jugs. The recordings are processed to form a picture of subsurface
rock layers

Geophysicists may specialize in areas such as geodesy, seismology, or
marine geophysics, also known as physical oceanography.

Geodesists study the size and shape of the earth, its gravitational field,
tides, polar motion, and rotation. Seismologists interpret data from seismographs
and other geophysical instruments to detect earthquakes and locate earthquake-
related faults.

Geomagnetists measure the Earth's magnetic field and use measurements
taken over the past few centuries to devise theoretical models to explain its
origin.

Paleomagnetists interpret fossil magnetization in rocks and sediments from
the continents and oceans, which record the spreading of the sea floor, the
wandering of the continents, and the many reversals of polarity that the earth's
magnetic field has undergone through time.

Petroleum engineers are involved in many aspects of the exploration and
production process. They work with Geologists and geophysicists to analyze data
to locate drilling sites where oil and gas may have accumulated in commercial
quantities. Petroleum engineers work as drilling engineers to confirm the
presence of oil and gas by drilling and exploration well. The job of the drilling
engineer 1s to design and implement a procedure to drill the well as economically
as possible.

These operations are conducted to protect the safety of the drilling crew
and under the guidelines of state and national rules and regulations.

A drilling engineer must manage the complex drilling operation including
the people and technology. It is also important that the well be drilled so that the



formations of interest can be evaluated as to its commercial value to the oil-
company.

Once the well is completed, the production engineer takes over. His job is
to analyze, interpret, and optimize the performance of individual wells. The
production engineer is responsible for determining how to bring hydrocarbons to
the surface. The production engineer will determine the most efficient means to
develop the field considering the viscosity of the crude oil, the gas-to-oil ratio, the
depth and type or formation, and the project economics. The production engineer is
also responsible for developing a system of surface equipment that will separate the
oil, gas, and water.

Reservoir engineers determine the fluid and pressure distributions
throughout the reservoir, the natural energy sources available, and the methods
most useful in recovering the maximum amount of oil or gas from the reservoir.
The reservoir engineer develops complex computer-based mathematical
programs to model the fluid flow and formation pressures.

A well-log analyst takes down hole data during drilling or after a well is
completed to evaluate the well's production potential. The well-log analyst helps
take and analyze core samples. He often uses sophisticated electronic, nuclear,
and acoustical tools that are sent down the well on a wire-line. Information from
these tools is sent up the well bore to a computer system on the surface where
engineers retrieve and interpret the data. This information helps the petroleum
engineer determine if it is financially feasible to drill deeper, produce the well
from explored zones of interest or take additional measurements. Working in
conjunction with geologist, reservoir, and production engineers the well-log
analyst will work with the team to decide where the next well should be drilled.

Chemical engineers are involved in many aspects of the oil and gas
industry. Chemical engineering deals with processes that combine (or engineer)
chemicals to produce desired products. Chemical engineers are responsible for
transforming crude oil and natural gas into finished products such as gasoline and
plastics. This process usually includes a chemical reaction in which two or more
chemicals are combined to form a new chemical. The chemical engineer must
also understand other processes such as separation, heat transfer, and fluid flow.

In the oil and gas industry, chemical engineers are employed to study the
flow of fluids in o1l and gas reservoirs, design and operate natural gas processing
plants, construct and manage oil and gas pipelines, and to build and operate
refineries. Chemical engineers work in developing and running the plants that
manufacture chemicals such as polyethylene and polyvinyl chloride from natural
gas liquids and crude oil.

Chemical engineers may work in research where they team with chemists
to translate reactions from the laboratory to large-scale economical industrial
production. Chemical engineers may design the large processes units where
reactions occur and multi-story distillation towers where the products are
separated. Chemical engineers work with mechanical and electrical engineers to
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improve the operation of plants and pipelines and to design instruments to
measure and control processes.

The petroleum landman is responsible for obtaining permission to drill a
well. Before land may be drilled on private land. In the United States and Canada,
the land must be leased from the landowner that owns the subsurface oil and gas.
Permits must be obtained from various government agencies before a well can be
drilled. The permit helps to ensure that the drilling company restores the land
after the well is drilled and that it properly plugs and abandons non-productive
wells.

The petroleum landman is responsible for: acquisition or disposition of oil,
natural gas or surface interests, negotiation, drafting or management of
agreements respecting such interests, and supervision of land administration
activities respecting such interests. Petroleum landman are responsible for the
acquisition, administration and disposition of mineral and/or surface rights for
petroleum exploration and production companies, as well as related service and
financial companies in the energy industry. Petroleum landman members work
closely with their exploration, production, financial and legal counterparts within
these companies to formulate and implement exploration strategies and to
negotiate a wide variety of exploration, production, joint venture and other
related arrangements. Petroleum landman need a fundamental understanding of
oil and gas law and exploration and production operations.

The public affairs department provides interface with investors, media, and
the public. Shareholder information is coordinated by this function. Public affairs
department writes press releases on company achievements that are sent to the
media. Like any other large business, the petroleum industry employs
accountants, information scientists, attorneys, human resources specialists, public
relations experts, economists, secretaries, and technicians. As the industry
recognizes the importance of information and knowledge management, experts in
these areas are needed to ensure that information flows smoothly in the company
and that best practices are captured and shared. Typical disciplines in this area
would be computer science and management information systems. Like any other
business, the petroleum industry needs attorneys. The global aspect of the
industry means that company lawyers may be involved in negotiating contracts
between the company and sovereign nations. Specialized courses in oil and gas
law as well as a good understanding of industry basics are required.

Keeping track of the sources and uses of company funds is the
responsibility of the petroleum industry accountants. Accountants working in the
upstream area need specialized training and experience in accounting for
exploration and production expenses and revenues in addition to their basic
training.

The oil and gas industry is employing greater numbers of graduates with
Master’s in business administration (MBA). Petroleum companies look to these
graduates to bring managerial training to complement an undergraduate degree in
technology. These graduates work in the finance department with engineers and
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scientists to analyze project economics and funding. Other MBAs are operating
trading desks to buy and sell energy futures and derivatives. Many MBAs work
in the planning department to help develop the company's goals and strategy.

5. Read the following international words and word combinations and give
their Russian equivalents.

Satellite;  correlation;  migration; identification, principal information
interpretation, geophysical instruments,; specific structure; thermal energy;
regional potential; local stratigraphy, technical principles; to examine
formations; a combination of geochemical analyses, temperature characteristics,
hydrocarbon generation, mineral fragments, selection of methods.

6. Translate the sentences. Pay attention to different meanings of the word
“once”.

1) Wegener, a German meteorologist and the author of the plate tectonics theory
realized that today’s separate continents were once actually joined together.

2) Once formed, oil migrates through permeable and porous rock, and finally
accumulates in relatively large amounts.

3) Once an oil and gas reservoir is discovered a drilling site is to be prepared.

4) Once freed from igneous rocks by weathering, quartz accumulates in layers.

5) We once knew very little about the four billion years of the Earth’s history.

6) By identifying once-living fossils and comparing them with creatures alive
today, geologists can trace the way plants and animals have changed through
time and use this knowledge to learn about the rocks they are found in.

7) Once known largely as a source rock for neighboring formations the Barnet
shale field is considered as a world-class, unconventional gas reservoir.

7. Fill in the blanks choosing the proper English word from those given
above the texts.

in terms of, occurred, derived, sciences, ranges, relate, composition, similar,
to discover, trace, fossils

Geologists try to answer such questions as how old the earth is, where it came
from, and what it is made of. To do this, they study the evidence of events that

millions of years ago, such as earthquakes, volcanoes, and drifting
continents, and then these to the results of events happening
today. For example, they try where ancient oceans and mountain

were, and they the evolution of life through . They also
study the ... of the rocks in the earth’s crust. their investigations,
geologists rely on the knowledge from many other , such as
astronomy, chemistry, physics, and biology.
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8. Prepare a poster-presentation “My speciality, its prospects and future”.
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SESSION 2. THE JOB INSTRUCTIONS

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

1. Translate the following word combinations into Russian.

— An exploratory well — to know the subject well — as well as;

— a core sample — to sample the core — to core the well -- the core of the Earth —
the core of the subject;

— the name of the author — namely these authors;

— the spring term of the academic year — the terms of the agreement — in terms of
rock analysis;

— a unit of distance — a distillation unit at the refinery — measurement unit;
geological unit;

— to a certain extent — the extent of damage — the areal extent of a reservoir;

— the order of deposition — in order to solve the problem — order of nature — to put
in order — doctor’s orders — economic order;

— the present situation — kerogen present in the rock — funny presents for children
— to present a new method —the water present in magma;

— to run the tools into the well — to run a laboratory — to run a business — to run a
distance — to run a survey — to run on electricity — to run through a bed of rock;

— to drive a car — to drive somebody home — a driving force — to drive oil to the
well -- petrol-driven pumps.

2. Read and translate the instructions. Pay attention to the words in italic.

WORKING ON A DRILLING RIG: POSITIONS AND
RESPONSIBILITIES!

Most operators (oil companies) don’t own drilling rigs and instead, they hire third-
party service companies for drilling the wells. Here is a breakdown of typical
positions on the drilling rig and their responsibilities.

TYPICAL OIL RIG POSITIONS

Roughneck (Floorman/Leasehand/Roustabout)
— He is usually the most junior member of the team who reports to the driller.
— He makes up and breaks down joints of the pipe while running in a hole or
pulling to the surface.
— He also helps fo maintain all the equipment, cleans it, and assists other
members of the team whenever needed.

! https://oilandgasoverview.com/working-on-a-drilling-rig-positions-and-responsibilities/
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Derrickman
— He usually works above the drilling floor on the “monkey board” and his main
responsibility is racking the stands of pipe.
— To work as a derrickman you should be comfortable spending long hours at
heights.
— He also maintains mud motors and is responsible for mud preparation.

Motorman
— As the name suggests he is mainly responsible to ensure that all motors and rig
machinery operates without any major breakdowns.
— He often spends his time doing preventative maintenance and performing
machinery inspections to avoid downtime during the drilling operations due to
engine failures.

Driller
— The driller is in charge of the drilling crew and reports to the tool pusher.
— He is responsible for running the rig which includes raising and lowering the
drill pipe, controlling speeds, operating BOPs, and following the drill program.

Toolpusher
— He 1is the most senior member of the team and everyone on a drilling crew
reports to him.
— He oversees the drilling operation and usually stays on location while the rest of
the crew stays in the camp or hotel.
— Toolpusher also works closely with a company man to ensure that the well is
drilled as per plan.

Company man
— The company man or on-site representative (OSR) works for the operator.
— He is the one who is in charge of every operation happening on a lease.

HOW TO START WORKING ON A DRILLING RIG?

Most people start working on a drilling rig as roughnecks and then progress
to more senior positions and eventually become drillers and tool pushers. Many
company men worked as tool pushers on drilling rigs before moving to the operator.

Basic requirements
— Driving license with a good driving record — having a class 1 license can be an
asset
— High school diploma (however having a postsecondary education related to the
oil and gas industry can help you to get promoted faster).
— Ability to pass drug, alcohol, and physical test.
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— Able to lift 80 Ibs.

— H2S and First Aid course certificates.

— Good people skills — you will be working on a team and it helps if you can
work in a team environment.

— Problem-solving and analytical skills — being able to think fast on your feet is an
asset.

How to Get a Job on a Drilling Rig?

— If you can fulfill most of the requirements that we discussed, you can start
looking for a rig job by applying online.

— When the industry is booming it is pretty easy to get a job on the drilling rig.

— Even though you can get a job with no experience in the oil patch, it might be
easier if you have previous experience working in similar industries that
involve hard labor like construction.

— It also helps if you know someone who can recommend you to a tool pusher
and pass your resume to him.

— I know several people who got their first rig job at 18 without any previous
experience just because someone recommended them.

What to Expect When Working on a Drilling Rig?

— Most shifts are 12 hours long and it takes another 30 minutes to get to the hotel
or camp where you will be staying.

— Most rotations are 15 days and 6 days off. However, if you work in very remote
locations rotations can be longer.

— Quite a bit of physical work is required when working on the drilling rig
especially if you are just starting out.

— You will need to be prepared to get dirty and work in extreme weather
conditions. There is also quite a bit of noise on location.

— Salaries are usually pretty good even for roughnecks but working on the rig is
not the easiest job in the oilfield.

— However, as you gain more experience and get promoted the amount of
physical work you will be doing will slowly decrease.

3. Read and translate the Instructions. Study the given word
combinations:

To be appointed and dismissed in accordance with the procedure, in a timely
and high quality manner, fire safety rules, the assigned area of work,
occupational sanitation, direct supervisor, offshore conditions, drill pipe and
tubing, troubleshooting possible faults, drilling regimes, power supply,
directional and horizontal drilling, drilling mud cleaning systems, chemical
reagents, to reduce consumption, accidents and complications, prevention and
elimination, ementing quality, casing string tightness, conducting geophysical
investigations, flowing and pumping wells, underwater equipment, water areas.
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JTOJKHOCTHAS HHCTPYKIIUSA®
Bypuibmmka 3KCIUIyaTallHOHHOTO U Pa3BeJ0YHOro OypeHusi CKBa:KUH HA
HedTh M ra3 6-ro paspsiza

1. O6umre noyoxeHus

1.1. Hacrosimass AOMKHOCTHas MHCTPYKIHUS ONPEAENIIET M PEriIaMEeHTUPYET

MOJIHOMOYHUSA, (PYHKIIMOHANBHBIE M JOJDKHOCTHBIE OOS3aHHOCTH, IpaBa u

OTBETCTBEHHOCTh OypHJIBLIMKA 3KCIUIyaTAllMOHHOTO M Pa3BEIOYHOTO OypeHus

CKBa)XUH Ha He(TH U ra3 6-ro paspsana [HaumenoBanue opranuzanuu] (namee —

Kommanwus).

1.2. BypuJblIUK 3KCIUTyaTallUOHHOTO W Ppa3BEJOYHOr0 OypeHHs CKBaXKUH Ha

He(Th U Ta3 6-ro paspsjga Ha3HAYaeTCs Ha JIOJKHOCTh U OCBOOOXKIAETCs OT

JOJDKHOCTH B YCTAHOBJIEHHOM JEHCTBYIOIIMM TPYJIOBBIM 3aKOHOJATEIHCTBOM

NOPsIAKE MpUKa3oM pykoBoauTens Kommanum.

1.3. BypuJblUMK 3KCIUTyaTallUOHHOTO W pa3BEJOYHOr0 OypeHHs CKBaXKUH Ha

He(Th U Ta3 6-ro paspsga OTHOCUTCS K KaTeropuu padbOyux U MOAYUHSAETCA

HEIOCPEACTBEHHO [HaMEHOBaHUE JOJKHOCTH HEIIOCPEACTBEHHOI O

pykoBoautens| Komnanuu.

1.4. BypunplmuK 3KCIUTyaTallMOHHOTO W Pa3BEIOYHOr0 OypeHUs CKBaXXMH Ha

He(Th U ra3 6-ro pa3psaa OTBEYAET 3a:

— CBOEBPEMEHHOE M KaU€CTBEHHOE BBHINOJHEHHUE UM 3a]1a4 10 NpeIHA3HAYEHHUIO;

— COOJI0/ICHUE UCTIOJIHUTEIBLCKON U TPYAOBOM JUCHUIIIUHBI;

— coOmroieHue Mep 0€30MacHOCTH TPY/a, MOJAIepKaHue TOPSAIKa, BBITIOJHECHHE
OpaBWJl MOXKApHOM 0€30MacHOCTH Ha IMOPYYEHHOM €My YdacTke paloTbl
(pabouem mecrte).

1.5. Ha nomkHOCTh OypHIIbIIMKA 3KCIUTYaTallMOHHOTO M Pa3BEAOYHOTO OypeHUs

CKB&)XMH Ha He(Th U ra3 6-ro paspsjia Ha3HauaeTcs JIUIO, UMEIOIIEEe CpeaHee

npodeccroHagbHOE 00pa3oBaHUe MO JAHHOW CHENUAIbHOCTU U CTaX paboThl HE

menee 1 roma. Moxer pabotath Ha OypeHUM CKBaXUH TiIyOuMHOU cBbImie 1500

MeTpoB U 110 4000 MeTpoB BKIIOYUTEIBHO, a TaKXe MpU OYpEeHUM HaKJIOHHO

HaIlPaBJICHHBIX CKBaXUH TIIyOMHOM 70 1500 METpOB BKIIFOUUTENBHO.

1.6. B npakThyeckoil JeATEbHOCTH OYpWJIBIIMK OSKCIUTyaTallMOHHOTO U

pa3BeOYHOr0 OypeHus CKBaXXMH Ha HedTh W Ta3z 6-ro paspsjga JOJDKEH

PYKOBOJICTBOBATHCS:

— JIOKaJbHBIMU aKTaMHU M OpPraHU3al[MOHHO-PACTIOPSIUTEIIbHBIMUA IOKYMEHTaMU
Kommnanuu;

— TpaBUJIaMH BHYTPEHHETO TPYJIOBOIO PaCIOpPSAIKa;

— TMpaBWIaMHd OXpaHbl Tpyda U TEXHUKH O€30MaCHOCTH, OOECIeUEeHHUS
MIPOU3BOJICTBEHHOW CAHUTAPUU U MPOTUBOIIOKAPHOMW 3aILINTHI;

*https://instrukzii.ru/rabochie/burenie-skvazhin/burilshhik-ekspluatatsionnogo-i-razvedochnogo-bureniya-skvazhin-na-neft-i-gaz-6-go-
razryada.html
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YKa3aHUSIMH, MIPUKA3aHUSAMU, pELICHUAMU " MOPYYEHUSIMU
HEMOCPECTBEHHOT'O PYKOBOAUTEIIS;
HACTOSIIEN JOKHOCTHON UHCTPYKIIUEH.

1.7. Bypunbluk SKCIUTyaTallMOHHOTO W Pa3BEIOYHOTO OypeHHus CKBaXUH Ha
He(Th U Ta3 6-r0 pa3psaa J0JKEH 3HATh:

NEUCTBYIONIME TpaBWia W HMHCTPYKIHMH 10 TEXHOJOTHH, TEXHUKE U
OpraHu3aluy MPOU3BOJICTBA;

OCHOBHBIC CBEACHHUS IO TEOJOTUH MECTOPOKICHUM W TEXHOJOTUHM JTOOBIYU
HeTH, Traza, TEPMaJIbHBIX, WOJOOPOMHBIX BOJ W JAPYTHX IOJE3HBIX
HCKOITAeMBIX;

T'e0JIOTO-TEXHUUECKUH HAPS U PEKUMHO-TEXHOJIOTHIECKYIO KapTy;
TEOJIOTHYECKUMA pa3pe3 pa30dypruBacMoOu IUIOMIAAN, CBEACHUS O KOHCTPYKITMH
CKBa)XWH;

PEXUMBI BeJIeHUs] OYPOBBIX pabOT B MOPCKUX YCIOBUSX;

Ha3HAYeHUE, YCTPOMCTBO U TEXHUYECKHE XapaKTePUCTUKU OypoBOro u
cuioBoro  obopymoBanusa, [IIIBO, aBTOoMaTthueckux  MEXaHU3MOB,
PEAOXPAaHUTEIBHBIX YCTPOMCTB;

YCTPONCTBO JIEKTPOOYPOB U TypOOOYpOB;

CIIoCcOObI YCTPAaHEHHSI BO3MOXKHBIX HEHCTPABHOCTEN TypOoOypa, 35ekTpodypa
¥ TOKOIOABO/A;

YCTPOMCTBO M HAa3HAYCHHUE MPUMEHSIEMOTO HHCTPYMEHTA U MPUCTIOCOOTICHUH,
METOJIbl CITyCKa M OPUEHTUPOBAHUSA TPyO, 3JIEKTpoOYypoB M TypOOOYpOB C
OTKJIOHUTEISIMU TP HAKJIOHHO-HAMPABJICHHOM M TOPHU30HTAILHOM OypEHUH
CKBa)KWH;

YCTPOUCTBO  NPUMEHSEMBIX  MPUCIOCOOJEHUNM  MajJoll  MEXaHu3alluu,
KOHTPOJIbHO-U3MEPUTEIBHBIX ~ TPHOOPOB, CHUCTEM  OYHCTKH  OypOBOTO
pacTBopa;

(bU3UKO-XUMUYECKHE CBOMCTBA OYPOBBIX PACTBOPOB U XUMUUYECKUX PEareHTOB
JUIS. TIPUTOTOBJICHUST M 00pabOTKM OypoBOTO pacTBOpa, METOMABI €ro
MPUTOTOBIICHUSI, BOCCTAHOBJIEHUS ¥ TTIOBTOPHOT'O MCIIOJIb30BAHMUS;

CIIOCOOBI KOHTPOJISI MAPAMETPOB U IYTU CHIDKEHUS Pacxojia yTsKEIUTENeH u
XUMUYECKUX PEareHTOB;

TUTIOpa3Mepbl U TPHUHIUIIBI PAIIMOHAIBHOTO HCIOJIb30BAHUS MPUMEHSIEMbBIX
JI0JIOT;

MPUYMHBI aBAPUN M OCJIIOKHEHUHA TIPH OYPEHHUH CKBAXXUH, MEPOTIPHUATHS 10 UX
NPEAYNPEIKICHUIO U JIMKBUIAINH;

JOTyCKaeMble Harpy3ku Ha IPUMEHsIeMOe 000pyI0BaHNUE;

KOHCTPYKIIMIO, Ha3HAUCHUE U TPUMEHCHHE JIOBHJIBHBIX HHCTPYMEHTOB;

THI, pa3Mepbl, MapPKUPOBKY pPe3bOBI, TPOYHOCTHBIC XapPaKTEPUCTUKH
o0caHbIX, OYPUIIBHBIX U HACOCHO-KOMIIPECCOPHBIX TPYO;

TpeOOBaHUS, MPEABSIBIIEMbIE K TOJATOTOBKE CKBAKHH K CITYCKY OOCaJIHBIX
TpyO U IEMEHTUPOBAHUIO;

METOIbl M CPEJCTBA 3AIIUTHl MPOJYKTUBHOTO TOPU30HTA OT 3arpsi3HCHUS B
nporiecce OypeHus ¥ MpU IIEMEHTUPOBAHUU KOJIOHH;
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— TEXHOJIOTHIO I[EMEHTHUPOBAHUS CKBAXXUH U YCIOBHs, OOECIEUYMBAIOLINE
KaueCTBO LIEMEHTUPOBAHMS U T€PMETUYHOCTh 00CAIHBIX KOJIOHH;

— HOPMBI pacxo/ia IPUMEHIEMbIX MaTEPUAJIOB;

— Ha3HA4YCHWE, YCTPOMCTBO HCHBITATENIEH IUIACTOB, MAKEPOB Pa3JIMYHBIX
KOHCTPYKIIHM;

— TEXHUYECKHE TpeOOBaHMS K IMOJrOTOBKE CKBAXKMH K CIIyCKY HCIHBITATENEH
IUIACTOB U MPOBEACHUIO T€0(PU3NIECKUX UCCIIETOBAHUM;

— CXEMbI OOBSI3KM U KOHCTPYKLIMHM F'€PMETU3UPYIOIINX YCTPOICTB;

— TEXHOJIOTHIO U METOJbl IPOBEACHUS PabOT O OCBOCHMIO IKCILTyaTAllMOHHBIX
Y UCIIBITAaHUIO Pa3BEIOYHBIX CKBAXKUH;

— YCTPOMCTBO M HCIOJb30BaHUE HA3€MHOro OOOpYyHOBaHUS (POHTAHHBIX H
HAaCOCHBIX CKBAXKHH;

— HAABOJHOTO M TOJBOAHOTO OOOPYIOBaHUS, MEpbI, MPUHUMAEMBbIE MpPH
BO3HUKHOBEHHUH IITOPMOB B YCJIOBHUSAX pa0OTHI B aKBaTOPUSIX;

— TmpaBwia OTOPAaKOBKM pabO4Yero MHCTPYMEHTA, MPUMEHSEMBIX KOHTPOJIBHO-
U3MEPUTEIbHBIX HHCTPYMEHTOB U IIPEIOXPAHUTEIBHBIX TPUOOPOB;

— cHoelnualbHble IpaBwiia O€30MaCHOCTH NpHU padboTe Ha MECTOPOXKICHHUSX,
COJZIEpKAIUX CEPOBOIOPOL;

— ITpPUKa3bl, PaCHOPSLKCHUS W JAPYrHe  PYKOBOISAINHME  JOKYMCHTHI,
oOecreynBarole 6e30nacHOCTb Tpy/ia pU OypPEHUH CKBaXKUH;

— YcraB city>)kKObl Ha MOPCKHX CyAax.

1.8. B mepuon BpeMEHHOro OTCYTCTBUS OYpWJIBIIMKA AKCILUIYyaTallHOHHOTO W

pa3BeOYHOI0 OYpEHHUs CKBAXXWH Ha HE(PTh U ra3 6-ro paspsja, ero 00s3aHHOCTH

BO3JIaraloTCsl Ha [HAMMEHOBAHHE TOJDKHOCTH 3aMECTUTEIIA |.

4. Translate the sentences into Russian. Pay attention to the meaning of
the word “whether”.

1) All constituents of the earth’s crust, whether hard granite and sandstone or soft
clay or gravel, are called rocks.

2) All the rocks, whether igneous or sedimentary originally, which have been
greatly recrystallized and altered by heat and pressure, are called metamorphic
rocks.

3) Geologists are often asked whether earthquakes can be predicted.

4) We do not know whether on the whole the present movement in the earth’s
crust is proceeding more or less rapidly than in the past.

5) It is important, when exploring a new area, to determine whether the organic
matter has been heated enough to produce oil.

6) It remains a matter of discussion whether speculations on the origin of oil
gave rise to many hypotheses.

7) This determines whether or not the fracture system may be statistically
represented in microresistivity measurements.

8) We can’t say whether the research into oil genesis will be continued.
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9) Geologists have to evaluate the hydrocarbon accumulation to estimate whether
it has enough petroleum to be commercially productive.

5. The information from the following text may turn out to be helpful
when looking for a job. Read the text and speak on your future
activities as a petroleum geologist.

“Prospecting” is the process the geologist goes through to locate a place to
drill a well. Most petroleum geologists work with well logs, core records, drilling
records, and other data that they need to work. They construct maps and cross-
sections to help them locate the best places to drill wells. They study maps and
cross-sections and run computer simulations that help select the next best
location to drill.

The geologists want to know what type of traps they are dealing with, and
the composition of the sedimentary rocks they will be drilling through. They want
to estimate the porosity of the prospective “pay zone”, and know whether or not
they can expect to encounter very high pressure in the hole. If seismic is involved
in the prospect they will consult with the geophysicists to get their opinion of the
prospect.

When they have finally found the correct spot, they spend much time
cross-checking to ensure that they have not missed anything. Next comes the part
that every geologist enjoys the most! Drilling the well!

Drilling a well 1s a very complex procedure involving many people where
nearly everything must go right, and there is no room for error. The geologists
closely monitor all aspects of the drilling as it takes place. They run mud logging,
the loggers “sit” the well day and night. The geologists study the well cuttings,
monitor the formation tops as they are encountered and discuss the progress of
the drilling. They decide where and when to take cores. When the hole has been
drilled, the geologists employ logging tools to evaluate the hole.

Finally, when the well is logged, they examine the logs and recommend
that the well be either completed or plugged.

6. WORK IN PAIRS.
You are going to explore the new oil field.

— Student A — a reservoir engineer.
— Student B — a drilling engineer.

Discuss: the responsibility distribution and operations’ order.

20



SESSION 3. EUROPEAN-STYLE CV

Objective: Based on the guidelines for filling in a CV, you will learn how to write a
European-level CV freely. Improve your practical skills in completing your CV.

1. Compare the Europass CV to the European style CV.

HOW TO WRITE A EUROPEAN STYLE CV FOR YOUR APPLICATION?

A compelling CV is the first step in helping your potential employer pick
you among other candidates. Do you seek to work or study in any of the European
countries? If yes, then you must observe how to write a European style CV for
your application. A CV may have the same meaning and require the same
information in different countries but when it comes to the writing style, it differs.

In Europe specifically, there is a particular CV writing style that is
acceptable. But generally, your CV must showcase your skills and abilities. It must
also be easy to understand. In this article, we have put together all the information
you need to know about how to write a European style CV.

What is a European Style CV? A European Style CV is a resume-style
document that candidates use in applying for studies and jobs in most European
countries. Before now, the common type of CV format used for any job or study
application in Europe was the Europass CV. But currently, to scale your chances of
employment, a European style CV is the best. The next section will tell you more
about the Europass CV.

About Europass CV. The Europass CV is a standard CV template that was
established in 2005 by the European Commission(EU) for candidates applying to
European jobs and schools. The purpose was to standardize the CV format across
Europe. And also, to enable recruiters working in different languages and cultures
to assess potential employees outside Europe. Whether you intend to study or work
in Europe, the Europass CV helps applicants for European visas to communicate
their academic and work background compellingly and concisely.

Also, the Europass CV is a one-page document that you can easily send to
different employers across European nations, without the fear of the format being
rejected. Here’s how the Europass CV works — Your CV is generated by
submitting your information into a template wizard. After that, your information
will be formatted and arranged for you. The good thing about Europass CV is that
it saves time. Nevertheless, a European style CV remains a better option.

Why You Should Go for a European Style CV Instead of Europass? While
the Europass is a good idea, you should understand that it’s a one page document
that includes a standard and concise information outline for work experience,

? https://thefasthire.org/how-to-write-a-european-style-cv-word-pdf-sample/
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qualifications, and skills. The downside of this is that, it doesn’t give room for
creativity as it is auto-formatted. Also, you can’t give an in-depth information
about your career and academic background. Hence, it is best to create a European
Style CV which will give you the room for specific details that you may not be
able to cover while using the Europass CV format.

Furthermore, the Europass CV is an outdated CV format which can kill your
chances of employment. Compared to a European style CV, the Europass CV has
an incompetent structure that restricts you from taking control of your CV. It
makes you fill your information according to the Europass priority. And
sometimes, these priorities rarely match what the recruiter is looking for. That’s
why using a European style CV is best since it will enable you to showcase as
much needful information.

Other reasons why you should use the European style CV instead of Europass
are,

1. European style CV can contain enough relevant information while the

Europass CV lacks much relevant information.

2. The European style CV is a good CV that makes effective use of spaces, but
the Europass CV is limited.

3. Lastly, the Europass CV is not generally accepted in the UK, so, a more
detailed European style CV is best.

How to Write a European Style CV. Remember that your CV is your first
meeting with your employer and as such, it should be impressive and outstanding.

Below is how to write a European style CV.

1. Include Your Professional Picture and Email Address. Your professional
picture might not be 100% necessary but most European employers will like to
see a picture of you. So, make sure your picture is on the top corner of the first
page of your CV while considering the quality of the picture. Also, ensure to
include your professional email address in your European style CV.

2. Tell the Language(s) You Speak. Let your recruiter know the language(s) you
speak by indicating your proficiency level. For example — English (native),
French (conversational). Also, whether you’re moving to Europe or you already
reside there, it will be an added advantage if you can communicate in any of
the most common languages in the European countries. Which includes:
English, French, German, Russian, Italian, etc.

3. Indicate Your Nationality. Indicate the country you are from. Apparently, you
are not the only one applying for the job in Europe, there are other applicants
from around the world so let your employer know your nationality. E.g., City:
Berlin, Country: Germany.

4. Present Your Experience Clearly. You should highlight your relevant skills,
experience, and achievements clearly. This can be done correctly, by matching
it to the job you are applying for. Also, be observant of the details published in
the vacancy notice.
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5. Tailor Your CV. Tailor your CV by giving full and significant details about
yourself. That is, you should tell the recruiter why you are the best person for
the job. However, when doing this make sure to focus on facts and points that
match the job you are applying for.

6. List Your Experience in Reverse Chronological Order. Make use of reverse-
chronological format when listing your experiences. That is, list your most
recent experiences first followed by the others. You can also describe your
work and learning process.

7. Proofread. Lastly, check for spelling and grammar mistakes. Since it is a
European style CV you might want to seek the help of a native proofreader to
help you check for errors.

European Style CV Format
o Font style: Arial, Tahoma, Century Gothic, Times New Roman
o Font Size: 12
o Spacing: 1.5

Conclusion

A European style CV is needed to give a good record of all your skills,

qualifications and experience. If you aim to get a job in Europe, do well to follow

these steps on how to write a European-style CV or you can use the PDF/document
format provided in this article.

2. Now Improve your practical skills!

We also included a sample of a European style CV that will assist you in writing
yours.

Tips for Writing European Style CV

1. When writing your CV for European countries, you should understand that
there are some country-based CV requirements that you should adhere to. So,
ensure to “do your research” and incorporate them in your document.

2. The appearance of your CV matters a lot. Make sure the write-up is neat, well-

formatted, and not too long.

Just as we said earlier, prioritize using reverse-chronological cv format.

4. Keep your CV at a reasonable length. No matter your experience level, ensure
to avoid the fluff and only keep what is relevant in your CV. We always
recommend the 2-page maximum CV, and depending on your level it could be
a bit longer but ensure the details are relevant.

(O8]
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WORE EXPERE NCE
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European
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SESSION 4. MULTINATIONAL OIL AND GAS COMPANIES

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

1. Translate and make up senteces with those word combinations.

to flow by gravity, to flow by heads, to flow naturally; to flow off; to flow
out, to flow over; to flow through, to flow up.

2. Render the text and answer the following questions.

1) What are the three main segments of the oil and gas industry?
2) Which Countries Produce the Most Oil?
3) What Is an Integrated Oil Company?

HOW THE OIL AND GAS INDUSTRY WORKS*

This introduction is designed to help anyone understand the fundamentals
of companies involved in the oil and gas sector by explaining key concepts and
the standards of measurement.

KEY TAKEAWAYS
The oil and gas industry is broken down into three segments: upstream,
mldstream, and downstream.

— Upstream, or exploration and production (E&P) companies, find reservoirs and
drill oil and gas wells.

— Midstream companies are responsible for transportation from the wells to
refineries and downstream companies are responsible for refining and the sale of
the finished products.

— Drilling companies contract their services to E&P companies to extract oil and
gas.

— Well-servicing companies conduct related construction and maintenance activities
on well sites.

The oil and gas industry is one of the largest sectors in the world in terms of
dollar value, generating an estimated $5 trillion in global revenue as of 2022. Oil
is crucial to the global economic framework, impacting everything from
transportation to heating & electricity to industrial production & manufacturing.

Upstream, Midstream, Downstream. The oil and gas industry is broken
down into three main segments: upstream, midstream, and downstream.

https://www.investopedia.com/investing/oil-gas-industry-overview/
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Upstream businesses consist of companies involved in the exploration and
production of oil and gas. These are the firms that search the world for reservoirs
of the raw materials and then drill to extract that material. These companies are
often known as “E&P” for “exploration and production.” The upstream segment is
characterized by high risks, high investment capital, extended duration as it takes
time to locate and drill, as well as being technologically intensive. Virtually
all cash flow and income statement line items of E&P companies are directly
related to oil and gas production.

E&P companies do not usually own their own drilling equipment or employ
a drilling rig staff. Instead, they hire contract drilling companies to drill wells for
them and the contract drilling companies generally charge for their services based
on the amount of time they work for an E&P company. Drillers do not generate
revenue that is tied directly to oil and gas production, as is the case for E&P
companies. Once a well is drilled, various activities are involved in generating and
maintaining its production over time. These activities are called well servicing and
can include logging, cementing, casing, perforating, fracturing, and maintenance.
Oil drilling and oil servicing thus represent two different business activities within
the oil and gas industry. E&P companies are often valued by their oil and gas
reserves; these untapped resources are the key to their future earnings.

Midstream businesses are those that are focused on transportation. They are
the ones responsible for moving the extracted raw materials to refineries to process
the oil and gas. Midstream companies are characterized by shipping, trucking,
pipelines, and storing raw materials. The midstream segment is also marked by
high regulation, particularly on pipeline transmission, and low capital risk. The
segment is also naturally dependent on the success of upstream firms.

Downstream businesses are the refineries and gas stations. Refineries are
the companies responsible for removing impurities and converting the oil and gas
to products for the general public, such as gasoline, jet fuel, heating oil, and
asphalt. Gas stations are where consumers fuel up at the pump.

What Is an Integrated Oil Company? An integrated oil company is
involved in two or more of the stages of oil production (e.g., both upstream and
downstream). Many of the world's largest and most influential oil companies today
are integrated oil & gas companies, which have separate divisions for each stage.
Being an integrated company allows for complete control and improved efficiency.
It also provides for various streams of revenue and diversification. However, due
to the very high capital costs involved with oil exploration and refining, barriers to
entry are very high for new competitors.

What Are the 3 'P's of Oil Reserves? Reserves refer to crude oil or natural
gas deposits that remain underground and have not yet been extracted. The three
“P”s of reserves refer to “proven,” “probable,” and “possible.” These correspond
with the likelihood of successfully drilling in those deposits. The oil& gas industry
gives proven reserves a 90% certainty of being produced (also known as P90). The
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industry gives probable reserves a 50% certainty (P50), and possible reserves just a
10% certainty (P10) of actually being produced.

3. Render the text and answer the following questions.

1) Name all the Western and Russian oil companies you know.
2) What company would you like to work in? Why?
3) What position would you like to occupy?

THE BIGGEST RUSSIAN OIL AND NATURAL GAS COMPANIES’

Oil and natural gas companies are a crucial part of Russia's economy. The
energy sector is a staple of the investing world, and it comprised, on average, 43%
of government revenue between 2011 and 2020. The country has some of the
largest multinational oil and gas companies in the world because it also has some
of the largest known reserves. Below are six of the largest Russian oil and gas
companies® that together with one unlisted company, Tatneft, accounted for 81%
of Russia's oil production in 2020. This list 1s limited to companies that trade in
the United States or Canada, either on an exchange or over the counter (OTC).

GAZPROM PJSC

Sector: Energy Minerals

Industry: Integrated Qil

Gazprom PJSC is a global energy company. The company focuses on geological
exploration, production, transportation, storage, processing and sales of gas, gas
condensate and oil, sales of gas as a vehicle fuel, as well as generation and
marketing of heat and electric power. It operates through the following segments:
Production of Gas, Transportation, Distribution of Gas, Gas Storage, Production of
Crude Oil and Gas Condensate, Refining and Electric & heat energy generation
and sales. The Production of Gas segment engages in the exploration and
production of gas. The Transportation segment engages in the transportation of
gas. The Distribution of Gas segment involves in the sale of gas within the Russian
Federation and abroad. The Gas Storage deals with the storage of extracted and
purchased gas in underground gas storages. The Production of crude oil and gas
condensate segment engages in the exploration and production of oil and gas
condensate, sales of crude oil and gas condensate. The Refining segment is
involved in the processing of oil, gas condensate and other hydrocarbons, and sales
of refined products. The company was founded in 1989 and is headquartered in
Moscow, Russia.

ROSNEFT OIL CO.
Sector: Energy Minerals

> https://www.investopedia.com/articles/markets/082615/5-biggest-russian-natural-gas-companies.asp
6 All data is sourced from Y Charts as of Feb. 27, 2022.
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Industry: Integrated Oil

Rosneft Oil Co. engages in the exploration, development, production and sale of
crude oil and gas. It also involves in refining, transportation, and sale of petroleum
products. The firm operates through the following business segments: Exploration
and Production, Refining and Distribution, and Corporate and Others. The
Exploration and Production segment is engaged in the field exploration and
production of crude oil and natural gas. The Refining and Distribution segment
engages in processing crude oil and other hydrocarbons into petroleum products, as
well as the purchase, sale and transportation of crude oil and petroleum products.
The company was founded in 1993 and is headquartered in Moscow, Russia.

Oil Co. LUKOIL PJSC

Sector: Energy Minerals

Industry: Integrated Qil

Oil Co. LUKOIL PJSC engages in the exploration, production, refining, marketing
and distribution of oil. It operates through the following segments: Exploration &
Production; Refining, Marketing & Distribution; and Corporate & Other. The
Exploration & Production segment explores, develops and produces crude oil and
gas. The Refining, Marketing & Distribution segment processes crude oil into
refined products, purchases, sells and transports crude oil and refined petroleum
products, refines and sells chemical products, produces steam and electricity,
distributes them and provides related services. The Corporate & Other segment
includes activities of the company's and businesses beyond the group's traditional
operations. The company was founded on November 25, 1991 and is headquartered
in Moscow, Russia.

GAZPROM NEFT

Though a subsidiary of Gazprom, which owns nearly 96% of common shares,
Gazprom Neft remains a publicly-traded company. The company, formerly known
as Sibneft, is Russia's third-largest oil producer.

SURGUTNEFTEGAS PJSC

Sector: Energy Minerals

Industry: Integrated Qil

Surgutneftegas PJSC engages in the research and design, exploration, drilling and
production units, oil refining, gas processing, and marketing subsidiaries. The firm
is involved in activities, which include exploration and production of oil and gas
provinces, such as Western Siberia, Eastern Siberia, and Timan-Pechora; oil
refining; and gas production and transportation. It also focuses on wholesaling,
retailing and storage of petroleum products and render a set of supplementary
services at the gas stations. The company was founded in 1964 and is
headquartered in Surgut, Russia.

NOVATEK JSC
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Sector: Energy Minerals

Industry: Integrated Qil

NOVATEK JSC engages in the exploration, production, processing and marketing
of natural gas and liquid hydrocarbons. It operates through the following
geographical segments: Russia, Europe, Asia-Pacific, North America, The Middle
East, and Other. The Russia segment includes exploration, development,
production and processing of hydrocarbons, and sales of natural gas, stable gas
condensate, other gas and gas condensate refined products, liquefied petroleum gas
and crude oil. The Europe segment involves in sale of natural gas, naphtha, stable
gas condensate, gas condensate refined products, liquefied petroleum gas, crude oil
and exploration activities within joint operations. The Asia-Pacific segment
engages in sales of naphtha, stable gas condensate refined products and crude oil.
The North America segment encompasses sale of naphtha, stable gas condensate
refined products and crude oil. The Middle East segment includes sale of natural
gas, naphtha, crude oil and exploration activities within joint operations. The
company was founded by Leonid Viktorovich Mikhelson on August 16, 1994 and
is headquartered in Moscow, Russia.

4) Translate the sentences into Russian. Pay attention to the underlined
words of the same root.

1) Rocks are by nature variable in many different respects — texture,
composition, origin, so that their classification is a complex problem to which
there is no simple solution.

2) Different authors have used different variables as the basis for subdivision.

3) Since the methods of classification vary and boundaries are indefinite, many
rock types have been variously defined by different authors.

4) Ocean water varies greatly in salinity, or content of dissolved salts.

5) Metamorphism shows itself in rocks in various ways.

6) The variation of temperature with height varies throughout the year.

7) Microscopic study of igneous and sedimentary rocks shows thousands of
different varieties in texture.

8) These sediments were deposited in the sea or in fresh water in a variety of
ways.

9) Among the clastic rocks, four varieties of stratification are to be especially
considered because they record significant differences in depositional
processes.

5) ROLE PLAY: You are welcoming a visitor to your company.
1. Introduce yourself
2. Make a presentation of your company. Use the following plan.

A. Title page.
B. Content.
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C. General overview of the Company (industry, geographical location, number
of employeers, and etc)
D. Structute of the Company (general level — key people)
E. Performance Overview — Major Achivements / success (2-3 slides)
F. Conclusion.
Answer all necessary questions concerning your company.
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SESSION 5. NATURAL GAS

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

1. Add the prefix “re-"to the following words and translate them.

explore establish generate
examine assessment deposit
evaluate arrangement combine

2. Render the text.
NATURAL GAS

While the history of ciude oil goes back to the 19-th century, it was only in
the 1950s that the story of natural gas began to arouse worldwide interest.
Nevertheless, natural gas appears to be a major and increasingly attractive energy
source for the 21-th century. Due to its abundance in reserves, its environmental
friendliness and its flexibility, the use of natural gas is already showing a
tremendous development.

Natural gas is an oil competitor on fuel markets, but often it is its associate
in the hydrocarbon reservoirs. Due to this fact and because of their having
comparable origins and locations it seems logical to draw a parallel between
natural gas and crude oil. Alter oil having been discovered, for decades gas was
considered to be its useless byproduct and was vented to atmosphere or flared.
Nevertheless, at present time the natural gas industry is experiencing rapid
growth thanks to the diverse use of natural gas as a fuel and a feedstock for the
petrochemical industry.

An increasing part of the reservoirs is located offshore, in poorly accessible
areas, often far away from the major consumption sites. The industry faces
therefore great technical and economical problems of transporting natural gas to
the consumers.

Three types of natural gas are generally distinguished:

— no associated gas which is not in contact with oil
— gas cap - associated gas overlying the oil phase in the reservoir
— associated gas «dissolved» in the oil in the reservoir (dissolved gas).

However, more than the type of natural gas and the properties of oil with
which it may be associated, it is the chemical composition of the gas that is the
most important factor. It conditions the processing that the gas will have to
undergo to meet the specifications of its transporting by pipeline or in the form of
LNG (liquefied natural gas). The knowledge of the composition and the
properties of natural gas is essential in all stages of production, processing,
transportation and storage.
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Geological studies guide a closer understanding of the factors influencing
the composition and location of natural gas reservoirs. Modeling the formation
and migration of natural gas gives an increasingly accurate forecasting tool. This
knowledge helps guide exploration operations and reduces the risk of wildcatting.

A growing share of gas reserves being found offshore or in harsh areas
makes necessary the development of techniques designed to improve productivity
and to lower costs. Different natural gas processing operations can be employed
to meet the specifications required for the transportation or use of natural gas.
Pipelines as compressed gas or liquefied gas transport natural gas. Natural gas
storage is necessary for the seasonal regulation of consumption and gas supply, as
demand for instance, for heating is different in winter and in summer. Two main
storage methods are employed:

— cryogenic storage in tanks, as LNG
— underground storage in depleted reservoirs and salt cavities.

Gas discoveries have gradually spread to all the continents, in fact, to more
than 80 countries. In Russia, its proved reserves, which only amounted to 2 X10
m in 1960, jumped to 46.9 terns in 2000. This clearly places Russia at the top of
the world's gas reserves list. Most of this increase can be credited to the
discoveries of the largest reservoirs of the globe in Siberia. New supergiant
reservoirs were discovered north of Siberia in the Barents Sea and the Kara Sea.

3. Fill in the blanks choosing the proper English word from those given
above the texts.

subjected, pressure, porous (2), source, permeable, reservoir, matter, migrate,
fractured, migration, impermeable, similar, primarily, range, seal

Oil and gas originated from organic in sedimentary rocks. The origin of
coal on land is a process to the origin of petroleum in the sea. The
generation of hydrocarbons from the source material depends on the
maximum temperature to which the organic material is . Hydrocarbon
generation reaches a maximum within the of 225° F to 350° F. After
generation the hydrocarbons under high in the fine-grained rock
start to to a reservoir. is a continuing process. Once the
hydrocarbons have been generated and expelled from the source rock, on its way
through and rocks hydrocarbon flow can be stopped by an
layer known as a . Thus oil and gas are entrapped in a and
reservoir rock.

4. Translate the sentences into Russian. Pay attention to different forms
and functions of the Gerund.

1) Can the past be understood by studying the processes that are occurring at the
present?
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2) The advantages offered by liquid fuels result in their being widely used in
different spheres of life.

3) The presence of water in the liquid state plays an important part in
determining the nature of the earth’s surface.

4) Rocks behave like plastic materials when subjected to great pressures within
the zone of flow, and, therefore, they bend or flatten out instead of breaking.

5) It’s worth mentioning that great downwarps of hundreds of miles are of
particular geologic interest.

6) Warps occur when broad areas of the crust rise or drop without fracturing.

7) Sandstone being highly porous makes it a perfect reservoir rock.

8) Seismic prospecting lowers the risk involved in exploring by allowing
scientists to locate and identify oil and gas reservoirs and the best locations to
drill.

9) Understanding the origin of geologic structures is critical to discovering more
reserves of our non-renewable resources.

35



SESSION 6. THE ORIGIN OF OIL AND GAS

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

— carbon — yriepon

— flowing water — mpoTo4Has Boja

— force of gravity — cumna TsKeCTH, 36eMHOE TIPUTSKEHNE

— fossil fuel — uckonaemoe TomINUBO

— hydrocarbon — yrneBomopon

— hydrogen — Bonopon

— impermeable — HempoHUIIAEMbIH, TEPMETHYECKUN; HE MPOMYCKAIOIIHI
(KHMIKOCTh U Ta3)

— 1norganic theory of oil origin — Teopusi HEOPTraHMYECKOTO MPOUCXOXKICHUS
HeTH

— marine — MOPCKOW (MpUHAAJIeKANUNA, OTHOCSUIUNCA K MOPIO, MOPCKOMY
MHDY)

— marine life/plants/animals — mMopckas )Ku3Hb, MOPCKHE PACTEHUSI/’KUBOTHBIE

— natural trap — ecTrecTBeHHas JIOBYIIKA

— oil (petroleum) — HepTh (IpUPOIHAA CMECh KHUAKUX YIIEBOJOPOJIOB M
OpPraHUYECKUX COCAMHEHUI KUCIOPOa, CEPhI U a30Ta)

— oil accumulation — 3anexs/ckomienne HeQpTr; GOpMHUPOBAHKE 3aJI€KU HEPTH

— organic theory of oil origin — Teopusi OpraHUYECKOro NPOUCXOKACHUS HEPTH

— porous rocks — mopucras nmopozaa

— pressure — J1aBJIeHHE

— Treservoir — IUIaCT-KOJIJIEKTOp; TUTACTOBBIM pe3epByap (HedTH, rasa);
HEe(TEHOCHBIM CJIOM; TA30HOCHBIM IUIACT; MPOJYKTHBHBIM IUIACT; 3aJICIKH,
MecTopoxIeHne (HeTH, ra3a)

— seep — BbIXO/I, BbicaunBaHue (HedTH, ra3a) // mpocauyuBaThCs

— temperature — Temmeparypa

— terrestrial — 1) mpoucxoasmuii Ha 3emiie, Ha CyIie; 2) )XKUBYIIHA HA 3eMJIe WU
B 3eMJI€; 3) CyXOIMyTHBIN; HA3eMHBIN

— to collect — ckomaThes, coOupartbesi, cCOOUpaTh

— to presume — IpeanoiaraTh, nojaraTh; A0MYCKaTh, CYNTATh JOKa3aHHBIM

— underground formation — moi3eMHbII MIACT, MOA3EeMHOE 00pa30BaHUeE

— volatile — neTyuuii; rerkoucnapsarouncs

1. Render the text and answer the following questions.

1) What forms the gas?
2) How can oil be formed?
3) Where oil and gas can be trapped?
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4) What is your personal opinion on these theories?
5) What theory is supported by most of scientists?
6) What theories about oil and gas origin do you know?
7) Why oil and gas seldom stay in the source rock where they are formed?
8) What transforms the organic materials into solid, liquid and gaseous
hydrocarbons?
ORIGIN OF OIL AND GAS

Nowadays there are two main theories explaining the origin of petroleum or oil
and natural gas - organic and inorganic ones. However, it has not been possible to
determine the exact origin because it has not been possible to identify the exact place
or materials from which any particular oil accumulation originated. The precise
details regarding the problems of origin, migration and accumulation of petroleum
have yet to be fully answered. Recent advances in analytical chemistry and
geochemistry have advanced the knowledge and understanding, but issues remain to
be resolved. The oil pool (field) is an end product to a 5-stage sequence of events: raw
materials, accumulation, transformation, migration and geologic time. But the
complication is that petroleums are complex mixtures of many hydrocarbons
occurring in series with no two petroleums exactly alike in composition. This is
probably due to variations in primary source materials and subsequent processes
during formation such as pressure and temperature changes. Although the
components of petroleum unite to form complex mixtures, the typical elemental
chemical analysis indicates 10- 15% hydrogen and 82-87% carbon weight.

The organic theory presumes that hydrogen and carbon that make up
petroleum came from plants and animals living on land and in sea. This explanation
is most generally accepted by scientists. Heat and pressure transformed the organic
materials into solid, liquid or gaseous hydrocarbons known as fossil fuels- coal,
crude oil or natural gas. Oil is typically derived from marine plants and animals.
Natural gas can be formed from almost any marine or terrestrial organic materials,
under a wide variety of temperatures and pressures. The inorganic theory holds that
hydrocarbons were trapped inside the Earthl during the planet's formation and are
slowly moving upwards. According to this theory, the hydrogen and carbon were
brought together under great pressure and temperature deep in the Earth to form oil
and gas, which then found its way through porous rocks to collect in natural traps in
the underground formations of the earth.

Due to the force of gravity and the pressure created by the overlaying rock
layers, oil and natural gas seldom stay in the source rock in which they are formed.
Instead, they move through the underground layers of sedimentary rocks until they
either escape at the surface or are trapped by a barrier of less permeable rock. Most of
the world's petroleum had been found trapped in porous rocks under relatively
impermeable formations. These reservoirs are often long distances away from the
original source. A seep occurs when hydrocarbons migrate to the Earth's surface.
Over time, huge amount of these hydrocarbons have escaped into atmosphere.
Flowing water can also wash away hydrocarbons. Sometimes only lighter, more
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volatile compounds are removed, leaving behind reservoirs of heavier types of crude
oil.

2. Translate the sentences into Russian.

1) It is not possible to determine the exact origin of oil and gas because it is
impossible to identify the exact place or materials from which any particular
oil accumulation originated.

2) Hydrogen and carbon that make up petroleum came from plants and animals
living on land and in sea.

3) Heat and pressure transformed the organic materials into solid, liquid or
gaseous hydrocarbons.

4) Oil is derived from marine plants and animals.

5) Natural gas is formed from almost any marine or terrestrial organic materials.

6) Most of the world's petroleum was found trapped in porous rocks.

7) Hydrocarbons can escape into atmosphere. Flowing water washes away the
hydrocarbons.

3. Translate the sentences into English.

1) Tennora u naBieHue MnpeoOpa3ylOT OPraHUYECKHE MaTepuayibl B TBEpJbIE,
KUJKUE UM Ta3000pa3HbIe YTIEBOAOPOIBI.

2) bnaromapss cwiie TPHUTSHDKEHUS W JaBICHUIO, CO3/IaBa€MbIM TOPHBIMHU
nopojaMu, HeTh W TPHUPOIHBIN Ta3 PEAKO OCTAIOTCA B IMOPOJE, TIAC OHH
00pa30BaIUCH.

3) HedTp 1 ra3 aBUXKyTCS B CTOPOHY TOJA3EMHBIX OCaJ0YHBIX TIOPOJ, OTKY/1a OHU
MOTYT MOJHSATHCS TIOBEPXHOCTb.

4) 3anexxn HedTHM M Traza 4YaCTO HAXOMATCS JalleKO OT MCTOYHHUKA CBOETO
dbopmMupoBaHus.

5) Bounbiioe KOTUYECTBO yrieBOIOPOIOB MOMAJAET B aTMOChepy.

4. Say what you know about:
1) Origin of oil and gas

2) Composition of oil and gas
3) Conditions necessary for oil and gas accumulation.
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SESSION 7. GEOLOGICAL REVIEW OF OIL AND GAS FIELDS

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

anticline — aHTHKJIMHAJIb, aHTHKJIMHAJIbHAS CKJIaJKa
dolomite — momomut

explorationist — reosoropa3Beuuk

exploring — pa3Benka, H3bICKaHNE

explosion — B3pbIB

gas cap — ra3onas Iarka (B KoJuIeKTope HeTH)

geochemist — reoxuMuK

geologist — reosior

geology observations — reojorunueckue HaOJIIOISHUS
geophone — celicMOpUEMHUK

impermeable rock — HempoHuIaemas mopoja

limestone — u3BECTHSIK

mechanical vibration — MexaHu4ecKass BUOparus

normal fault — HopmanbHBIN cOpoC

petroleum producing area — 30Ha 70ObIYM HEDTH

porosity — MOPUCTOCTh

pOrous reservoir — IOPOBBIN KOJIJIEKTOP

reservoir — IUIACT-KOJUIEKTOp; IJIACTOBBIM  pe3epByap (Hedtu, raza);
HE(TEHOCHBIN CJI0i1; Ta30HOCHBIN TUIACT; MPOIYKTUBHBIN IJIACT; 3aJI€KU HEPTH
rock formation — ropHast mopozaa

salt dome — comnsiHOM KymOJ

sandstone — mecyaHuk

saturated — HaCBIIIEHHBIN

sedimentary basin — ocaiouHbIi 6acceitH

sedimentary rock — ocajgouyHast mopojaa

seismic energy — celicMuIecKasi YHEPTUs, YHEPTUS CEUCMUYECKIX BOJTH
seismic survey — ceicMu4ecKkas pa3Besika

stratigraphic pinch-out — cTparurpadguueckas 3anexpb

thrust fault — oTkpbITHII cOpOC

to drill — 6yputh

to examine — UcClIeI0BaTh; 00CIeI0BaTh

to intermingle — cMemuBarh (cs), nepememiuBarh (cs) (with)
to 1ay out — BBIKJIaAbIBATh, BEICTABJIATH

to overlie — 3anerarp HaJ 4YeM-TTH00, (O HAIIJIACTOBAHUSX )
trap — JJOByIIKa

waxy shale — BockooOpa3HbIii criaHely
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1. Render the text and answer the questions.

1) What is lighter: oil, water or gas?

2) When it is possible to drill a well?

3) How the seismic survey is conducted?

4) In which form accumulates natural gas?

5) What is necessary to know about a basin?

6) What are the basic requirements for presence of oil and gas?

7) What study the geologists, geophysicists, geochemists and paleontologists?

8) How geophysicists can identify the structure, configuration, thickness and
depth of new sedimentary basins?

EXPLORING OF OIL AND GAS

Earth scientists in the petroleum industry - including geologists,
geophysicists, geochemists and paleontologists - study what has happened to rocks
that may be buried thousands of meters below surface, how those rocks were
formed and affected by events stretching back millions of years, and how to
identify traps where oil and gas accumulated within rock formations. An explorer
may have a well-developed theory or intuition why an area should contain oil and
gas. A first-hand look at outcrop geology and surface features sometimes helps to
confirm the basic requirements - that there may be sedimentary rocks, potential
reservoirs and hydrocarbon-bearing source rocks in a sedimentary basin.

Within a basin, the explorer's first step is to examine all the information already
known about the area. This might include academic papers, surface geology
observations, any wells drilled, data from relevant agencies or departments and
previous exploration results from nearby or similar areas. Geophysicists can identify the
structure, configuration, thickness and depth of new sedimentary basins by measuring
slight variations in the Earth's gravitational and magnetic fields and by measuring the
time taken for seismic energy waves to pass through and be reflected from sedimentary
layers.

In a typical trap, gas accumulates on the top of the reservoir as a "gas cap"
over the oil, which in turn overlies the water-saturated zone in the reservoir. This
occurs because natural gas is lighter than oil which is lighter than water. However,
all three fluids are often intermingled in parts of the reservoir. Porosity is the
ability of rock to hold oil and gas like water in a sponge. A trap requires three
elements:

— A porous reservoir rock to accumulate the oil and gas- typically sandstones,
limestones and dolomites

— An overlaying impermeable rock to prevent oil and gas from escaping

— A source for the oil and gas, typically black waxy shales.

There are 6 common oil and gas traps: 1) thrust fault; 2) normal fault; 3)
stratigraphic pinch-out; 4) reef; 5) anticlines; 6) salt dome.
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If it 1s impossible to obtain the geophysical data from regulatory bodies, the
seismic survey is required. In a seismic survey it is necessary to lay out a line or
several lines of sensitive receivers, called geophones or jugs, on the ground. Then
explosions or mechanical vibrations are created on the surface. The geophones
record the energy reflected back as seismic waves from rock layers at various
depths. Geophysicists and geologists examine the seismic data for the presence of
suitable traps and for similarities with other petroleum-producing areas. If the
results seem promising, they use the seismic data to pinpoint where to drill a well.

2. Use the proper related form of the words in brackets.

In general, all these elements must be (assess) via a limited ‘window’ into
the subsurface world, provided by one or possibly more exploration wells. These
wells present only a 1-dimensional segment through the Earth and the skill of
inferring 3-dimensional characteristics from them is one of the most fundamental
in petroleum geology. Recently, the availability of inexpensive, high
(qualification) 3D seismic data from reflection seismology and data from (vary)
electromagnetic geophysical techniques such as magnetotellurics has greatly aided
the accuracy of such (interpreter). The following section discusses these elements
in brief.

(Evaluate) of the source uses the methods of geochemistry to (quantity) the
nature of organic- rich rocks which contain the precursors to hydrocarbons, such
that the (¢ypical) and quality of expelled hydrocarbons can be (assessment).

The reservoir is a (pore) and (permeability) lithological unit or set of units
that holds the hydrocarbon reserves. Analysis of reservoirs at the simplest level
requires an assessment of their porosity to (calculator) the volume of in situ
hydrocarbons and their permeability to (calculation) how easily hydrocarbons will
flow out of them. Some of the key disciplines (use) in reservoir analysis are the
fields of structural analysis, stratigraphy, sedimentology, and reservoir
engineering.

The seal, or cap rock, is a unit with low permeability that impedes the
escape of hydrocarbons from the reservoir rock. Common seals include evaporites,
chalks and shales. Analysis of seals involves (assess) of their (¢thick) and extent,
such that their (effect) can be quantified.

The trap is the (stratigraphy) or structural feature that ensures the
juxtaposition of reservoir and seal such that hydrocarbons remain trapped in the
subsurface, rather than escaping due to their natural buoyancy and being lost.

Analysis of (mature) involves assessing the thermal history of the source
rock in order to make predictions of the amount and timing of hydrocarbon
(generator) and expulsion. Finally, (careless) studies of migration reveal
information on how hydrocarbons (movement) from source to reservoir and help
quantify the source or kitchen of hydrocarbons in a particular area.

3. Translate the sentences into Russian.
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1) Geologists, geophysicists, geochemists and paleontologists study what has
happened to rocks that may be buried thousands of meters below surface and
how to identify traps where oil and gas accumulated within rock formations.

2) An explorer may have a well-developed theory or intuition why an area should
contain oil and gas.

3) The basic requirements of oil or gas presence must be sedimentary rocks,
potential reservoirs and hydrocarbon-bearing source rocks in a sedimentary
basin.

4) The explorer's first step is to examine all the information already known about
the area.

5) Geophysicists can identify the structure, configuration, thickness and depth of
new sedimentary basins.

6) Gas accumulates on the top of the reservoir as a "gas cap" over the oil.

7) The seismic survey is required when it is impossible to obtain the geophysical
data from regulatory bodies.

8) In a seismic survey it is necessary to lay out a line or several lines of sensitive
receivers, called geophones or jugs, on the ground.

9) In case if the results of seismic survey seem promising, they use the seismic
data to pinpoint where to drill a well.

4. Translate the sentences into English.

1) CeilicMopa3Beaka - 3T0 OAUH U3 COCOOOB OOHAPYKUTh HEPTh U MPUPOJHBIN
ras.

2) Ilepen  OypeHHMEM  CKBAXKHMHBI  T€OJIOTOPA3BEAUYUKA  COOMPAIOT  BCIO
I'COJIOTHUYECKYIO0 HH()OPMAIIHIO.

3) Ha moBepXHOCTH MPOU3BOSAT B3PHIBBI 1 MEXaHUYECKHUE BUOpAIUU.

4) T'eopusuku M TEOJOTH CPABHUBAIOT CEHCMUYECKUE JaHHbIE C JaHHBIMU
Ipyrux HedTen00bIBAIOIINX PAOHOB.

5) Hns ceficMopa3BeKH HY>KHBI CEHCMO(OHBI U YyBCTBUTEIIbHBIC IPUEMHHUKH.

6) IlopuctocTh - 3TO CBOMWCTBO MOPOJBI YIEPKUBATH HEPTh U Ta3, Kak BOAY B
ryoke.

7) s noBymiku HEOOXOIUMBI CIEAYIOUIME TPU DJIEMEHTA: MOpHUCTas Mopoja,
HEMpOHUIIaeMasl TOpoAa U BOCKOOOPA3HBIi CllaHell.

42



SESSION 8. WELL

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

— Acidizing — kucioTHas 06paboTKa (CKBaKMHBI HIIU TIJIacTa)

— artificial lift — Mmexanu3upoBanHas 100bYa, HACOCHO-KOMITPECCOPHAs 100bIYa

— crude oil — ceipast He(Th; HEOUHILIEHHA HEPTh; TIaCTOBast HEPTH

— drill string — xosioHHA OYpHIIBHBIX TPYO, OypuIIbHAS KOJOHHA

— driller — 6ypoBuk, OypuibiuK; OypoBOi MacTep

— wellbore — cTBOJI CKBa)KUHBI

— stimulating — ctumynupoBaHue

— pressure gage — MAHOMETP

— packer — makep

— wellhead — ycThe ckBakuHBI; 000PY/IOBAHHUE YCThSI CKBAKUHBI

— drilling rig — 6ypoBasi ycTaHOBKa

— ground — 3emuisl, MOYBa; TPYHT

— 1injection — HarHETaHUE; 3aKaYMBaHUE

— pumping — BHIKAUMBaHUE

— recovery factor — koadduruent nedpreornauu

— rock formation — mmacT nopojsl

— rod string — KOJIOHHa HACOCHBIX IITaHT

— surface — MOBEpXHOCTD; 3eMHAasl TOBEPXHOCTh

— thread — pe3n0a; Hape3ka // Hape3aTh pe3b0y; BUTOK PE3bObI; XO/I BUHTA

— to bring in a well — BBeCTH CKBaXXHMHY B HKCILTyaTallHIO

— to drill — OypuTh; cBEepIUTH, MPOCBEPIUTH

— Viscosity — BA3KOCTh

— production tubing — sKCIUTyaTalMOHHAs HACOCHO-KOMITPECCOPHAs KOJIOHHA

— sloughing — oOpymieHne CTEHOK CKBaXHUHBI //  OOpYIIMBAIOIIMIACS,
OCBINAOLINICS

— valve — KJ1amaH; BEHTHJIb; 3aJIBH)KKA; 30JIOTHUK; PacCIpeIeIUTEeIbHBIA KpaH

— fluid — ¢aroua (KuAKOCTh, ra3, CMECh KUAKOCTEH U ra3oB); razoHedTsHas
cucTtema; ras; razoo0OpasHas cpefa // ra3000pa3HbIi; KUJKOCTh;, TEKydas
cpena // JKUAKWAM; TeKYyUnuit

— fracturing — rugpaBIMYecKHil pa3pblB IUIAcTa (3aKaYKOW KUIKOCTU TMOA
OOJIBIIUM JIABJIICHUEM )
— installation — ycTaHOBKa; YCTpPOMCTBO; arperar; CHUCTEMa; OOOpYJOBaHMUE;

amnmaparypa; pa3MeIleHre, pacroioKeHNe; yCTaHOBKa (000py10BaHMs ), MOHTAaX
— perforate perforation — mepdopupoBath, npocTpenuBaTh (00caaHbie TPYOHI);
poOUBaTh OTBEPCTHUS; MPOJIABINBATE OTBEPCTHUS
— proppant — paCKJIMHUBAIOIINNA HATIOJIHUTENb (KUJIKOCTD ISl THAPABIL. pa3pbiBa
TJ1acTa)
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— casing — oOcamgubie TpyObl, oOcCagHas KOJOHHA // KpersieHue (CKBa)KWUHBI)
o0cagHBIMU TPyOaMHU

— choke — mrynep; doHTaHHBI TYIEP; ApOCCENbHAs KAaTyIIKa, BO3MYIIHASI
3aCJIOHKA; IPOCCEeITb; 3ariyIiKa

— coupling — coeaumHEeHHWE;  COMpSDKCHHE,  CIEIJICHUE, COYJICHEHUE;
COCIMHUTEBHBIN (DIIaHell; HUTIeh; MypTa; COeIUHUTEIbHAS BTYyJIKa

1. Translate the word combinations and make up 10 sentences.

Drilling, hydrocarbons, installing a pump, acidizing, injection of acids,
underpressure, rock formation, production tubing, perforation, fracturing,
stimulation, hard substance, low-pressure gas, percentage of the oil in the
reservoir, recovery factor, large number of elements, density of the oil,
viscosity, porosity, permeability of the rock, pressure in the oil reservoir,
wellbore, drilling rig, wellhead, choke, valve, casing.

2. Render the text and answer the questions.

1) What is the well?

2) What is proppant?

3) How the wells are drilled?

4) What is the recovery factor?

5) What is the purpose of perforation?

6) What devices are wed during perforation?

7) What kind of wells needs artificial 1ift?

8) Why many oil and gas well must be stimulated?

9) How can we call pumping of well fluids in other words?

10) What is more complicated: production of crude oil or gas?

11) How flow gas from the well? What equipment is used to control gas flow?
12)  What happens when the wellhead pressure is less than the pipeline pressure?

THE WELL

The well is a hole drilled in the earth for the purpose of finding or producing
crude oil or natural gas; or providing services related to the production of crude oil
or natural gas. In addition, an oil well can be described as a pipeline reaching from
the top of the ground to the oil producing formation. Through this pipe, oil and gas
are brought to the surface. Wells are normally drilled with a drilling rig in stages,
starting with a surface hole drilled to reach a depth anywhere from 60 to 400
meters.

The drillers then pull out the drill string and insert steel pipe, called surface
casing, which is cemented in place to keep the wall from caving in. The casing -
tubular steel pipe connected by threads and couplings-lines the total length of the
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well bore to ensure safe control of production, to prevent water entering the
wellbore, and to keep the rock formations from "sloughing" into the wellbore.

The second step is the installation of the production tubing. Tubing is a
steel pipe smaller in diameter than the production casing. It is lowered into the
casing and held in place by packers, which also isolate the production layers of
rock.

The tubing hangs from a surface installation called the wellhead. The
wellhead includes valves, chokes and pressure gages and makes it possible to
regulate production from the well. The third step is to perforate the well. The
casing prevents the hole from collapsing, but it also prevents the oil or gas from
entering the wellbore. Therefore, holes are made through the casing and into the
formation. This is usually accomplished with an explosive device that is
lowered into the well on an electrical wire line to the required depth. This device,
a collection of explosive charges, is called a perforating gun.

Producing oil and gas from the well. Gas generally flows to the wellbore
under its own pressure. As a result, most gas wells are equipped only with chokes
and valves to control the flow through the wellhead into a pipeline. When the
wellhead pressure is less than the pipeline pressure, a compressor is installed to
boost the low-pressure gas into the pipeline. The production of crude oil is more
complicated. Crude oil has larger molecules and moves through rocks less easily.
The percentage of the oil in the reservoir that can be produced naturally, called
the recovery factor, is determined by a large number of elements. These include
the density of the oil, the viscosity, the porosity and permeability of the rock, the
pressure in the oil reservoir and the pressure of other fluids such as gas and water
in the reservoir.

Pumping. While some oil wells contain enough pressure to push oil to the
surface, most oil wells drilled today require pumping. This is also known as
artificial lift. If a well requires it, a pump is lowered down the tubing to the
bottom of the well on a string of steel rods, referred to as the rod string. Either the
rod string conveys power to the pump by rotating or moving up and down,
depending on the type of pump employed. Submersible pumps3are used on some
wells.

Well stimulation. In many oil and gas wells, one additional step is
required-stimulating the formation by physical or chemical means so that the
hydrocarbons can move more easily to the wellbore through the pores or fractures
in the reservoir. This is usually done before installing a pump or when the pump
is removed for maintenance. One form of stimulation-acidizing is the injection of
acids under pressure into the rock formation through the production tubing and
perforations. This creates channels beyond the perforations for oil and gas to flow
back to the well. Fracturing or tracing is another common method of stimulation.

A fluid such as water or an oil product is pumped down the hole under
sufficient pressure to create cracks (fractures) in the formation. Proppant - a hard
substance such as sand, ceramics or resin-coated material - in injected with the
fluid. As the fluid disperses, the material remains to prop open the fracture.
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2)

3)
4)

S)
6)

7)

8)

3. Translate the sentences into English.

CkBaxiHa - 3TO OTBEpPCTHE, MPOOYPEHHOE B 3eMJIEe B IEINAX TOOBIYH CHIPOM
He(TU U IPUPOAHOTO ra3a.

ObcanHas KOJOHHAa - OTO CTajbHas TpyOa, KoTopas oOecrneyuBaer
0e30MacHOCTh JO00BIYM W MPENOTBpaIlaeT MPOHUKHOBEHHUE BOABI B CTBOJI
CKBa)KHHBI.

HacocHo-koMmmpeccopHass TpyOa MMeEeT MEHBIIUH IuaMmeTp, 9eM oOcamaHas
KOJIOHHA.

Ceipass He()Th COCTOMT M3 MOJIEKYJ OOJIBLIIETO pa3Mepa W OHa TsDKelee
IPOABUTAETCS CKBO3b MOPOJIBI.

[IpouieHT He(pTH, N3BICUCHHON U3 BCEH 3alIeXkKH Ha3bIBAeTCS HEPTEOTAauCH.
MexaHu3upOBaHHON JOOBIYEH Ha3bIBAaeTCs U3BIEUCHHE HE(PTH U3 IUIacTa C
HOMOIIBIO HACOCOB.

[lpy MexaHM3MpOBaHHOW JOOBIYE HACOC OMyCKaeTcs B  HACOCHO-
KOMIIPECCOPHYIO TPYOy.

Ha HEeKOTOPBIX CKBOKUHAX HCIIOJIB3YIOTCS MOTPYKHBIC HACOCHI.

4. Describe the wellhead equipment.

5. Describe the forms of well stimulation

46



SESSION 9. DRILLING

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

1. Read the interview with John Braun and answer the questions.

1) How much time does he spend in the field?

2) What does he do in front of his computer?

3) What is in the 'core store'?

4) What equipment does he use?

5) List the three special skills he mentions.

6) Who does he work with?

7) What do you think are the advantages and disadvantages of his job?
8) Would you like to do it?

J.B.: T work as a geology lab technician in an energy company. We look for the
best places to drill wells.

Interviewer: Do you spend much time in the field?

J.B.: No, mostly I’'m in front of my computer creating models. Or else I'm in the
core store. This is where we keep the samples we come across during the drilling.

Interviewer: What equipment do you use and why?

J.B.: T use a microscope to examine samples. I look out for traces of hydrocarbons or
fossils that give me the age of the rock and so on. I also operate underwater cameras
and the machinery that collects rock samples. I can do all of this from my workstation.

Interviewer: What special skills do you need?

J.B.: Firstly, you need to know the characteristics of the rocks you come across.
Then you need to be good at seeing things in three dimensions. Finally, you need to
know what all the data means. A group of three or four people usually looks into the
subject.

Interviewer: Is it a nine to five job?
J.B.: Mostly, but when you're on an operation, you have to be available any time of the
day or night. The guys doing the drilling may need to find something out before they

make an important decision. They may want me to look up some important data for
them.
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Interviewer: How important is teamwork in your job?

J.B.: Very. Different team members have different skills. I work alongside a
seismic interpreter and a reservoir engineer.
(from Oxford English for Careers. Oil and Gas by Jon Naunton and Alison Pohl)

2. Translate and make up sentences with those words and word
combinations.

— OypoBas BBbIIIKa

— CKBa)XHHA

— J10JI0TO

— KPOIIHT U PEXKET MOPOTY

— TIOJIbIE TPYOKHU

— mecturpanHas gopma

— POTOPHBIN CTOJ

— OypoBoii pacTBOp

— TMPOU3BECTHU 3aMEHY TPYObI
— JIOpOroCTOAIIas MpoLeaypa

3. Fill in the blanks choosing the proper English word from those given
above the texts.

cuttings, fluid, shale shaker, rotary, mud tanks, annulus, crushes.

1) The bit cuts and the rock at the bottom of the hole.
2) Drilling carries the from the bottom of the hole, up the
to the surface.
3) The cuttings are separated from the mud at the and the clean mud then

returns to the

4. Make up sentences using the given word combinations.
— Floorman / mix / clay and chemicals.

— Drilling crew / trip / pipe out of hole.

— Mud man / check / drilling fluid.

— Supply boat / deliver / bentonite.

— Roughneck / move back / single.

5. Translate the sentences into English.

1) HedTs comepxutcst B mopo/ie Mo BOJIOM | MO 3eMJIEH.
2) PacTBOp mpoKayMBaeTCs Ha JHO CKBAXUHBI Ye€Pe3 KOJIOHHY OYPHIBHBIX TPYO.
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3) BypoBas BeIlllka — 3TO 000pyIOBaHWE, TpEAHA3HAYCHHOE I OypeHHUS
CKBaXMH. Bpainasce, 10J0TO KPOIIUT U PEXET MOPOY HA THE CKBAKUHBI.

4) llnam goctaBiseTcsl HA TOBEPXHOCTh OYPOBBIM PaCTBOPOM, KOTOPBIN SIBISIETCS
CMECBHIO TJIMHBI, BOABI U XUMUKATOB.

5) Kononna OypuiibHBIX TPYyO COCTaBJISETCS M3 MOJIBIX TPYOOK, JJIMHA KOTOPBIX
TPUILATH (PYTOB.

6) B BepxHell 4YacTU KOJOHHBI OypWJIbHBIX TpyO HaxoAWUTCsS Beayias OypoBas
TpyOa mecTUrpaHHon GOpMBI.

7) PoTopHBIii CTON BpamaeT BEAyIIyI0 OypwIbHYIO TpyOy, KOTOpas, B CBOIO
ouepe/ib, BpaIaeT KOJOHHY OypUIIBHBIX TPYO, a OHA BpaIllaeT JI0JIOTO.

8) BypoBoil pacTBOp HCHOJB3YETCS HE TOJBKO Ui JOCTaBKM IIjjaMa Ha
MOBEPXHOCTh, HO U I OXJIAXKIEHUS J0JIO0TA.

9) B o00s3aHHOCTH pAcTBOpIIMKA BXOAWT CJIEAUTH 3a COCTOSHHEM OypOBOTO
pactBopa.

10) Ecnu 1on0To 3aTynuiaoch, HEPTIHUKU JTOJKHBI IPOU3BECTU 3aMEHY TPYyOBI,
HO J3Ta Mpolenypa JIOpOrocToslasi, MO3TOMY MPOU3BOAUTCS B KpaWHUX
cllydasx.
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SESSION 10. RIG WORK

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

1. Find the English equivalents in the text below.

—  OONLUUHCNBO HEPMAHBIX KOMNAHULU

— Opueaoa

— OypeHue

— 8epxo6ou pabomaem Ha 8vbicome

— 8 KpY2llOCYMOYHOM pedcume

— 110001 HOBUYOK

— HOCUMb ODOUKU CO CMA3KOU

—  npoodxcums cebe 0opoz2y

— paboma, He mpebdyowas 8blCOKOU Keanupurayuu
—  pasepycams pasiuyHvle Mamepuabl

—  coeduHeHue Ui OmcoeouHenue NoObeMHUKOB
— COCKpebamb pIHCcaAGUUHY

— cghepa desmenvHoCmU

— mexHuyeckoe 00pazoeanue

— pasHopabouuii

2. Match antonyms in A and B.

A B

Surface to exclude
to prevent low
appropriate absent
strongly weakly
present subsurface
similar cheap
costly impermeable
high to permit
to include unsuitable
permeable different

3. Render the text and answer the questions.
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1) Which is closer to the RKB, the rathole or the mousehole? Why?

2) A derrickman must have excellent balance. Why? The platform that he uses is
called «monkeyboard». For what reason?

3) Why might it be hazardous to the crew to have a green worker on the rig
floor?

4) How are the tongs suspended at working height?

5) Would you like to work as a roustabout? Give the reasons for your answer.

6) What is the derrickman responsible for? Who is he responsible to? Who is the
toolpush responsible to? What is the drilling superintendent responsible for?

7) If you knew that you had misunderstood the instruction, what could you do? If
you didn't know that you had misunderstood an instruction, what might you
do?

8) Why must dope be viscous?

DRILLING

Drilling is one of those jobs where a man has to work his way up. Even if
a man has a university or polytechnic education, most oil companies will want
him to get rig experience by working on the floor with the rotary crew for a
certain period. A boll weevil, even if he 1s well educated, can be a highly
dangerous person around the rotary table. He may be a danger to himself (by
breaking a leg in the mouse hole, for example), and may be a hazard to the other
members of the crew. What might happen, for instance, if he opened the wrong
valve or misunderstood an urgent instruction?

On some rigs, the first step up the ladder is the job of roustabout. A
roustabout does semi-skilled labour such as scraping rust, hosing down,
painting, carrying cans of dope, unloading materials and supplies, etc. Having
worked for a time as a roustabout, a man might be ready for the job of
roughneck. Among a roughneck's duties are such things as operating the
cathead, handling the slips and tongs, standing pipe back in the derrick,
assisting in mixing the slush, and so on. Like a roustabout, a roughneck may
have to be told what to do. In general, though, roughnecks know their job well
enough to get on with it for the minimum number of spoken instructions. It is
noisy around the kelly bushing, and events frequently take place too fast for
verbal orders to be given. Much of the time, roughnecks are expected to know
automatically what must be done.

Next, between the positions of roughneck and driller, is the job of derrick
man. The derrick man works from about 60 ft. to 90 ft. above the rig floor, near the
top of the derrick, where he attaches or detaches the elevators when pipe or casing is
run into or pulled out of the hole. The height at which he works depends on the
length of the sections of pipe, casing or tubing that have to be handled. These may
be in doubles, thribbles, or fourbles. The derrick man also cleans, oils, greases,
inspects and repairs the pulley blocks and cables, which are used to raise and lower
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sections of pipe and casing. When he is not busy on his platform up in the derrick,
the derrick man usually has special responsibility for the slush pumps and tanks.
Rigs operate around the clock. The period from 8 a.m. to 4 p.m. is the daylight tour,
4 p.m. to 12 midnight is the afternoon tour, and 12 midnight to 8 a.m. is referred to
as «graveyard tour». Offshore crews usually work twelve-hour tours.

4. Chose the proper English word from the sentences.

1) A tongman is a (roughneck/roustabout) who (attaches/detaches/handles) the
tongs (above/in/below) the rotary table.

2) Slips are (iron/steel) wedges fitted with (teeth/points). The slips are dropped
into the (master/mister) bushings in the rotary table to (join/secure) drill pipe
or casing in the table when making up or braking (in/off/out).

3) Dope is a (lubricate/lubricant). It's a medium thick (oil/greasy/oily) which is
used on pipe and casing threads when (making/breaking) (in/off/up/out).

4) The (toolpusher/driller) is responsible (for/to) the drilling superintendent
(for/to) all rig operations and (for/to) (making/make) sure that all
(necessary/essential) tools, equipment, services and materials are available as
required.

5) The job of a reservoir engineer is to get (minimum/maximum) recovery at
(minimum/maximum) cost to the company.

6) Slips are (iron/steel) wedges fitted with (teeth/points). The slips are dropped
into the (master/mister) bushings in the rotary table to (join/secure) drill pipe
or casing in the table when making up or braking (in/off/out).

7) Dope is a (lubricate/lubricant). It's a medium thick (oil/greasy/oily) which is
used on pipe and casing threads when (making/breaking) (in/off/up/out).

8) The (toolpusher/driller) is responsible (for/to) the drilling superintendent
(for/to) all rig operations and (for/to) (making/make) sure that all
(necessary/essential) tools, equipment, services and materials are available as
required.

9) The job of a reservoir engineer is to get (minimum/maximum) recovery at
(minimum/maximum) cost to the company.
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SESSION 11. OIL AND GAS TRANSPORTATION

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

assembly line — cOopounast TuHUSA

barge — Oapxa

tanker — TaHKep

trench — TpaHies; kanasa; myp¢; KOTJI0BaH

truck — aBromucrepHa

trunk line — MarucTpanbHbIi TPyOOTIPOBOA

processing plant — TexHoJIOrMUecKasi ycTaHOBKa; 00pabaThIBaroIasi yCTaHOBKA
protective coating — 3allIUTHOE MOKPHITUE

railroad — xene3Has qopora

refined — ounnieHHBIN

refinery — HeprenepepabaTbIBatONIHii 3aBOJ

regulator — peryiasTUBHBII Opra

gas leak — yreuka raza

vast — OOLIMPHBIN, TPOMATHBIN

stockpile — otBai (rpyHTa); ycTpauBaTh OTBal

commodities — HeTenPOyKThI

destination — MecTo Ha3HaAUEHUs], MYHKT HA3HAYEHUS

1solate — n3onMpoBaTh

landscape — nanamagTHbIMI

centrifugal pump — eHTPOOEKHBIN HAcCOC

petrochemical plant — Heprexumuueckuii 3aBoa

cathodic protection — karogHas 3ammuTa (OT KOPPO3UHU)

remotely operated valve — nuctanioHHoO ynpapisieMast 3aBUKKa

instrumented inspection — mpoBepKa ¢ TOMOIIBIO U3MEPUTEIIHLHOMN arapaTyphl
local distribution company — MecTHast ra3opacripeieTuTeIbHas KOMIaHUs
transmission facility — ycTaHoBKa JiJ1s1 Iepeiauu; JJUHUS dJIEKTpOINepeiadn
batch — maptus (mpu  mocnenoBaTeNbHOM — MEPEKAYMBAHUM — PA3IAYHBIX
HeTEPOAYKTOB IO TPYOOIIPOBOTY)

electric utilities — sHEpProcUcTEMBI OOIIETO MOJIB30BAHUS, BJIEKTPOIHEPIeTHKA
OOILIEro MoJIb30BaHUs

gathering lines — cOopouHas JMHMS; JUHUS, HUIyIIas OT CKBaXUHBI K
pe3epByapy (BHYTPHUIIPOMBICIIOBOM CHUCTEMBI cbopa HeTH);
He()TETIPOMBICIIOBBIM MaruCTpaIbHBIA TPYOOTIPOBOJ

device — yCTpOHCTBO; yCTaHOBKA; arperar; ammapar; MeXaHW3M; Mpuoop,
VU3MEPUTEIBHOE YCTPOUCTBO

pig — ckpebok (it uncTku TpyO) // mpoTackuBaTh CKpeOOK (depe3 TpyObl s
UX OUYMCTKH)
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— safety and environmental standards — cTrangapTel TEXHUKH 0€30MACHOCTH U
0€30MacHOCTH OKPYKAFOIIEH CPeIbl

1. Render the text and anser the following questions.

1) How a pipeline is laid?

2) What is the oil speed in a pipeline?

3) What devices are used to monitor the pipelines?

4) Describe 4 common categories of the pipelines.

5) Why is it necessary to provide cathodic protection of a pipeline?

6) How it takes to deliver the oil from A to B, if we know that the distance is 1450
km and the oil speed is 6 km/h.?

TRANSPORTATION OF OIL AND GAS

Pipelines transport major part of Russia oil and gas. Some pipelines are
massive steel conduits more than a meter in diameter, while others are plastic tubes a
few centimeters across. They form a delivery system as vast and complex as the
railroads, highways or electric utilities.

A mobile assembly line moves across the landscape to lay a pipeline. Layers of
soil are stockpiled separately so they can be replaced after the pipe is buried more
than a meter below the ground. The sections of pipe are welded and inspected with X-
rays before being covered with a protective coating and lowered into trench. Before it
goes into operation, the pipe will be filled with water at high pressure to test for leaks.
Regulators set strict safety and environmental standards for pipeline construction and
operation.

Cathodic protection is used to prevent corrosion of the pipe. Instrumented
inspection devices called pigs are sent through pipes regularly to inspect them and
check for weakness or corrosion. Sophisticated computer systems monitor pipelines
continuously, and remotely operated valves can quickly isolate a section of pipe in the
event of a leak. Pipelines fall into four general categories:

— gathering lines move raw oil and gas from wellheads to processing plants and
transmission facilities;

— trunk lines transport crude oil, natural gas liquids and refined petroleum products
to refineries and petrochemical plants, and some trunk lines transport refined
products to consumer areas;

— gas transmission systems carry natural gas at high pressure from producing areas
to consuming areas;

— local distribution companies deliver natural gas at low pressure to homes and
businesses;

A network of gathering lines in the oilfield delivers crude oil to storage tanks.
From the oil storage tanks the crude oil is then delivered to an oil pipeline. In the oil
pipeline, powerful electric motors drive the centrifugal pumps. Oil travels through the
pipe at four to eight kilometers per hour, and it may take a month or more to carry oil to
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distant places. Unlike gas transmission pipelines, which primarily carry methane, liquid
trunk lines can carry different types of crude oil, natural gas liquids and refined
products. The commodities travel through the pipe in batches, which can be many
kilometers long. Complicated networks of valves and storage tanks are used to make
sure the batches get to the correct destination. Crude oil, gas liquids and refined
products are also transported by truck, railway, tanker and barge. The oil tanker is the
cheapest form of long-distance energy transportation, while the oil pipeline is the
second cheapest.

2. Translate the sentences into Russian.

1) The oil and gas are transported by the pipelines.

2) Cathodic protection is used to prevent corrosion of the pipe.

3) A mobile assembly line moves across the landscape to lay a pipeline.

4) Sophisticated computer systems monitor pipelines continuously.

5) A network of gathering lines in the oilfield delivers crude oil to storage tanks
and then it comes to oil pipeline.

6) Crude oil, gas liquids and refined products are also transported by truck,
railway, tanker and barge.

7) The pipe will be filled with water at high pressure to test for leaks, before it
goes into operation.

8) The pigs are sent through pipes regularly to inspect them and check for
weakness or corrosion.

9) Some pipelines are massive steel conduits more than a meter in diameter, while
others are plastic tubes a few centimeters across.

10) The sections of pipe are welded and inspected with X-rays before being
covered with a protective coating and lowered into trench.

3. Translate the sentences into English.

1) Camblii femieBblii  cmoco0 TPaHCHOPTUPOBKM HEDTH TOCIE TEPEBO3KH
TaHKEPOM - 3TO C IIOMOII[BIO0 TPYOOTIPOBOIOB.

2) TpyOompoBOJbl HENSATCS HAa 4YeThlpe O0OImue KaTeropuu: CcOOpPOUHEIE,
MarucTpaiabHble TPyOONpPOBOABI, CUCTEMbI Ta30CHAOKEHUS U TPYOOIPOBOJIbBI
MECTHBIX Ta30pacipeeIMTeIbHBIX KOMITAHUH.

3) CnoXxHbI€ CETH 3aIBUKEK U PE3EPBYAPOB - XPAHUIIHII] UCIIOJIB3YIOTCS ISl TOTO,
4TOOBI APTUS HEPTEIPOIYKTOB IOCTUTIIA TOUHOTO MECTa Ha3HAYCHUSI.

4) B HedtenpoBoge MOIIHBIA dSJEKTPOJABUraTesib MPUBOJUT B JIBUKEHUE
IEHTPOOEKHBIE HACOCHI.

5) MaructpajibHple TPyOOTpPOBOABI TEPEHOCIT pa3Hble BUILI CHIPOM HEPTH,
MPUPOIHOTO ra3a U He(PTEPOTYKTOB.

6) Celpass HedTh, Ta3 u TmepepabOTaHHBIE HEPTENPOAYKTHI MOTYT TaKXKe
TPAHCIIOPTUPOBATHCS MMOCPEJICTBOM aBTOLUCTEPH, JKEIE3HOW JOPOrd, TAHKEPOB U
Oapix.
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4. Find attributes in the following sentences and translate the sentences
into Russian.

1) Rocks referred to as igneous rocks contain no pores.

2) The samples in question were examined for fossils.

3) The plays involved are supposed to be rather promising.

4) The cores to be examined were sampled at regular intervals.

5) Rocks being consolidated from hot liquid magma are called igneous rocks.

6) The examination of the drilling mud followed by coring confirmed our
suppositions.

7) The results of hydrocarbon source potential evaluation are summarized in the
table.

8) There is a potential for finding significant reserves in relatively large economic
pools.

9) The igneous rocks resulting from the solidification of magma are mostly tight.

10) Some of the natural resources we depend on often form near geologic
structures.

11) Information to be derived from the formation test will give direct evidence
of the presence of oil.
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SESSION 12. WELL TESTING

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

— pressure gage — MAaHOMETP JaBJICHUS

— producing allowables — HedTsHas kBoTa

— well test — ncrpITaHUS CKBOKHHBI

— efficient performing — 3 pexTuBHas paboTa

— orifice meter — anadparMeHHbIN pacxogoMep

— radio active tracers — paIMOaKTUBHBIN UHIUKATOP

— recording manometer — perucTpUpyOIINI MAHOMETP

— Dbottom-hole pressure test — ucnpiTaHuEe 3a00IHOTO J1aBJICHUS

— orifice well tester — muadparmMeHHbIN pacxooMep CKBAKUHBI

— potential test — onpeeseHNue TOTEHIIMAIBHOTO Ae0UTa (CKBAKUHBI)

— producing equipment — MPOMBICTIOBOE 000PYI0BAHUE JJISI TOOBIUH

— producing interval — HeTEHOCHBII UHTEPBAIT; MPOTYKTUBHBIN HHTEPBAJ

— wireline measurement — U3MEpEHHE MPHU MTOMOIIU KaOEeTbHOTO OMpoOOoBaTeNs

— flow rate — neOUT (CKBa)KMHBI WJIM MPOMBICTIA); IPOU3BOIUTEIBLHOCTH (HAacOCa,
KOMIIpeccopa)

— lease tank — HeTecOOpHBIN TPOMBICIOBBIN pe3epByap (apeHI0BAHHBIN IS
XpaHeHUs HePTU Ha MECTE TI00BIUN )

— routine — YCTAaHOBUBLIASICS NpPaKTHMKA; 3aBEJICHHBIA MOPAIOK (paboThl);
MOBCEIHEBHBIN; TEKYIIHM (00 0OCITYKUBaHUU U PEMOHTE)

1. Make up sentences with following words and word combinations.

efficient performing, producing equipment, pressure gage, flow rate, orifice
meter, producing allowable, well test, routine.

2. Render the text.
WELL TESTING

In producing gas and oil, efficient performance of the producing wells has
more and more importance. A variety of tests must be made to determine the
performance of an oil or gas well. This procedure is called testing. There are a large
number of types of well tests and each is needed to obtain certain information about
the well.

Various personnel make the many well tests, some of which are routine and
some of which are complicated. Depending upon the type of test to be performed,
the standard lease producing equipment may be all that is necessary for the test. In
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other tests, specially designed apparatus may be necessary. In any event, it is very
important that the test be done accurately since well test data presents the true
history of a well and the reservoir in which it is completed.

Potential test: The most frequently conducted well test is the potential test,
which is a measurement of the largest amount of oil and gas, produced by a well in
a 24-hour period under certain fixed conditions. The produced oil is measured in
an automatically controlled production and test unit. It also can be measured by
wire line measurement in the lease tank. Produced gas is measured at the same
time with equipment such as an orifice meter or an orifice well tester. The major
items of equipment needed for a test of this type are usually available as standard
equipment at the lease tank farm.

The potential test is normally made on each newly completed well and often
during its production life. The information obtained from this test is required by the
state regulatory group, which assigns a producing allowable, which must be
followed by the operator of the well. It is necessary to make the tests from time to
time and producing allowables are adjusted according to the results of the tests. Very
often, the producer to help in establishing proper production practices performs
these tests.

Bottom-hole pressure test: This test is a measure of the reservoir pressure of
the well at a specific depth or at midpoint of the producing interval. The purpose of
this test is to measure the pressure in the zone in which the well is completed. In
making of this test, a specially designed pressure gage is lowered into the well by
means of a wire line. The pressure at the selected depth is recorded by the gage.
After that, gas is pulled to the surface and is taken from the well. Regular bottom-
hole tests will provide valuable information about the decline or depletion of the
zone in which the well has been producing.

Productivity tests. Productivity tests are made on both oil and gas wells, and
include both the potential test and the bottom-hole pressure test. The purpose is to
determine the effects of different flow rates on the pressure within the producing
zone. In this wayj, it is possible to establish some certain physical characteristics of
the reservoir and to calculate maximum potential rate of flow. This test mitigates
risk of damaging the well, which might occur if the well were produced at its
maximum possible flow rate.

Special tests: Two types of special tests are fluid level determination and
bottom whole determination. The first is required for wells, which will not flow
and must be made to produce by pumping or artificial lift. The bottom-hole
determination is normally made along with the bottom-hole pressure test and is
made to determine the temperature of the well at the bottom of the hole. It is
necessary to lower a specially designed recording manometer into the well on a
wire line. The temperature tests are used by the engineer in solving problems about
the nature of oil or gas that the well produces. It is also useful in locating leaks in
the pipe above the producing zone. Other special tests are performed with flow rate
indicators and radioactive tracers.
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3. Translate the sentences into Russian.

1) Some tests must be made to determine the performance of an oil or gas well.

2) The standard lease producing equipment may be all that is necessary for the
test.

3) A specially designed pressure gage is lowered into the well by means of a wire
line.

4) The produced oil is measured in an automatically controlled production and test
unit.

5) There are a large number of types of well tests and each is needed to obtain
more information about the well.

6) It is very important that the test be done accurately since well test data presents
the true history of a well.

7) The tests are performed by the producer to help in establishing proper production
practices.

8) The temperature tests are used by the engineer in solving problems about nature
of oil or gas that the well produces.

4. Translate the sentences into English.

1) Onpenenenue NOTEHIUAIBHOTO 1E0MTAa CKBAXXUHBI SBJISIETCS HAMOOJIEEe YaCThIM
BUJIOM €€ UCTIBITAHUSI.

2) JIoOBITHIN Ta3 U3MEPSIETCS ¢ MOMOIIBI0 TUadparMeHHOTO PacXxoaoMepa.

3) OnepaTop CKBaXXHHBI JIOJDKEH COOJIIOAATh 3a/laHHBIE MapamMeTphbl peKkuMa
00bIYM HEPTH.

4) DTO HWCHOBITAHHE TPEJACTABISECT COOOM HM3MEpPCHHE aBJICHUS 3aJeKH Ha
OTpeIeICHHON IITyOMHE 30HBI, T/¢ Obljla 3aKOHYCHA CKBaYKHUHA.

5) MoXHO yCTaHOBHUTH ONpeNeTeHHbIE (DU3NUECKUE XAPAKTEPUCTUKH 3aJICKHU U
MOJICYNTATh MAKCUMAJIBHO BO3MOKHBIN IEOUT CKBaKUHBI.

6) HMcnbiTaHue UCKITIOYAET PUCK MOBPEKICHHS CKBAKUHBI.

7) Wmeercs nBa BUIa CIEUUAIIBHBIX UCOBITAHUI: ONPEIEIEHUE YPOBHS KUJIKOCTH
U onpejiesieHue 32005 CKBaKHUHBI.

8) Hpyrue cnenuanbHble UCHBITAHUS MPOU3BOIATCS C MOMOILIBI WHIWKATOPOB
ne0uTa CKBOKUHBI U PAAUOAKTUBHBIX MHIUKATOPOB.

5. Read the text and do the following tasks.
1) Find the definitions of all the terms used in the text.

2) Say the difference between resource and reserve.
3) Say when the term “undiscovered” is used.
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Resource is defined as all hydrocarbon accumulations that are known or are
supposed to exist. Reserves are that portion of the resource that has been
discovered, and the word potential describes that part of the resource that is
supposed to exist but is not yet discovered.

The terms potential and undiscovered resources are synonyms and may be
used interchangeably. It should be noted that the term reserve also has been used
elsewhere to refer to initial marketable hydrocarbon volume, so discovered in place
volume is used rather than reserve to avoid confusion.

The terms pool, prospect, play, and field have the following designated
meanings: A prospect is defined as an untested exploration target within a single
stratigraphic interval that may or may not contain hydrocarbons. A play is a family
of pools and/or prospects that share a common history of hydrocarbon generation,
migration, reservoir development, and trap configuration.

The term field designates an area that produces hydrocarbons without
stratigraphic interval limitations. A pool is defined as a discovered hydrocarbon
accumulation, typically within a single stratigraphic interval, that is
hydrodynamically separate from another accumulation.
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SESSION 13. OIL AND GAS REFINING

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

baffle — nampaBnsromas neperopoaka
bottom — 1HO

chamber — kamepa

inlet/outlet — BX01/BBIXO

particle — yacturna

tube — TpyOa

to connect — COEIUHATH

to measure — U3MepSTh

design — KOHCTPYKIIHS

float — mormaBok

control valve — pacnpegenuTenbHbIl KiamaH; pPeryJIUpYIONUU KIIalaH;
peryiupytoias 3aJBUxKKa

flow line — BbikuaHas auHHUS (TPYOOINPOBOJN, HAYIIMKA OT CKBAXKHHBI K
cernaparopy); cOOpHbIi HEPTEPOBO

gas-gathering system — ra30ocOOpHasi cucCTeMa; Ta300TBOJHAS CHCTEMA;

razocOopHas ceThb (Ha HETEIPOMBICIIC)

separation — paszieJieHue, cenaparop

storage tank — pe3epByap-XpaHWINIIE

swirl cylinder — BuxpeBoi nuianHap

swirling motion — BUXpeBO€ JBUKEHUE

to drain — TpeHUPOBATH; CIMBATH; CTEKATh; CITyCKaTh

to reduce — yMeHbBIIIaTh, CHIXKATh; IIOHUKATh

to separate separator — OTACNIATH(CS); BBIACISTH(CS) OTIACICHHUE;
treatment — (TeXHOJOTHYECKast) 00pabOTKa; OUNCTKA

1. Render the text and answer the following questions.

1) What is the separator?

2) Why is it necessary to use separators?

3) What is the simplest form of separator?

4) How operates three- stage separation system?

5) What is the operating principle of vertical-type separator?

6) What is the difference between single-tube and double-tube separator?

SEPARATION OF OIL AND GAS
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Well fluids must be separated into oil, gas and water and each of them must
be measured. In the early days of the oil industry, separators were not used. The
production from wells was discharged directly into storage tanks. Although this
resulted in separation of the liquids and gases, the practice was both wasteful and d
dangerous. The separators were developed to reduce such waste and the danger of
fire and explosion. Petroleum mixtures are often complex and difficult to separate
efficiently. The equipment used to separate the liquids from the gases is referred to
as a separator. The simplest form of an oil and gas separator is a small tank in which
the force of gravity is used to separate the oil and gas. Oil, being heavy compared to
the gas, falls to the bottom of the tank from which it goes into storage tanks. Gas,
being lighter, rises to the top of the tank and goes from there into a gas-gathering
system.

In addition to using the force of gravity, modern separators make use of
other forces to get the best possible separation of oil and gas. The way in which
each of those forces is used can be better understood by following the flow of a
mixture of oil and gas through a separator

Vertical Separator: The mixture of oil and gas enters inlet, where it given a
swirling motion by a spiral inlet baffle in the separator space or chamber. At this
point, there are two forces tending to separate the oil from gas. The first is the
effect of gravity; the second is the centrifugal action, which causes the heavy oil
particles to collect on the walls of the separator. Gas, which still contains some oil
rises through chamber and then enters the swirl cylinder and oil drains through
tubes to the bottom of separator. The gas then passes through another chamber and
leaves the separator through gas outlet. Oil leaves separator at the oil outlet. A float
regulates the oil and control valve, so liquid covers the drain tubes and the oil
outlet.

Horizontal separator: Separators of horizontal type are also common; and,
although of different design, they have the same uses as the vertical separator.
There are single tube and double tube separators. Horizontal separators of the two-
tube design are often used. The unit is made if two horizontal tubes mounted one
above the other. Flow channels near the ends of the tubes joint the tubes. The
mixed stream of oil and gas enters at one end of the upper tube. The liquids fall
through the first connecting flow pipe into the liquid reservoir, which occupies the
lower portion of the bottom tube. Oil, separated from gas, goes to stock tanks. Gas
leaves the separator through the gas outlet.

Single-tube separator. Stage separator: Under certain conditions, it is often
desirable to use more than one stage of separation in order to obtain more complete
recovery of liquids. For instance, three-stage separation system operates as
follows: the first stage operates at the highest pressure and the second and third
at lower pressures.

Low temperature separator: Low-temperature separation is a method of
separation sometimes used to handle the production of high-pressure gas wells that
produce some light liquids. The liquid separation is made possible by cooling the
gas stream before separation.
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2. Translate the sentences into Russian.

1) In the early days of the oil industry, separators were not used.

2) Petroleum mixtures are often complex and difficult to separate efficiently.

3) Gas rises to the top of the tank and goes from there into a gas-gathering system.

4) The separators were developed to reduce such waste and danger of fire and
explosion.

5) Modern separators use force of gravity to get the best possible separation of oil
and gas.

6) There are several types of separators: vertical, horizontal, stage and low-
temperature separators.

3. Translate the sentences into English.

1) Hedtsubie cmecu yacTo ObIBAET CIIOKHO U TSHKENO OTICIUTb.

2) Cuna TSDKECTH UCTIONB3YETCsl Il OT/AEICHUS He(hTH U rasa.

3) CoBpeMeHHbIE cenapaTopbl UCIIONB3YOT U IPYTHE CUIIbL, IOMUMO CHIIBI TSKECTH.

4) T'opu3oHTaIbHBIE CEApPaTOPbl MOI'YT UMETh KOHCTPYKIIMIO C TpyOamu.

5) ObopynoBaHue, ¢ MOMOIIBIO KOTOPOTO OTAEIISIOT KUIKOCTh OT ra30B, HA3bIBAETCS
CerapaTopoM.

6) I'a3, Oyayun serdye He(TH, NOJHUMAETCS HAa BEPX pe3epByapa U IMOCTYMAET B
ra30COOpHYIO CUCTEMY.

7) Hedts, Oyayun Tsbxenee rasa, CTEKaeT Ha THO pe3epByapa, OTKYla OHA MONajaeT
B pe3epByap - XpaHUJIMILE.

8) Ilpu ompeneneHHbIX YCIOBHUAX YacTO >KEJIaTelbHO HCIOJB30BaTh Ooyiee OIHOM
CTaM{ Cemapaluu Jyii TOro, 4ToObl MOJYYUTh HauWOOJee TOJHBIA BBIXOA
YKUAJKOCTEH.

4. Translate the text in writing. Use a dictionary.

Several important factors must be considered in petroleum exploration:
reservoir and effective pore spaces; trap; seal and cap rock; secondary hydrocarbon
migration; primary hydrocarbon migration; hydrocarbon generation and
maturation; and source rock.

Hydrocarbons may be generated from source rocks, move from source to
reservoir by the primary migration agent, and migrate within the reservoir by the
secondary migration process. Before and after such hydrocarbons reach a trap, they
must be sealed by cap rocks. At the final trapping position, the reservoir must have
sufficient porosity and permeability for petroleum production.

Available subsurface data are more abundant for the most recently occurring
factors listed above. Thus, we usually have good control of data on reservoir, trap
and seal once the first well has been drilled in a structure. There are many unsolved
problems regarding primary and secondary migration, and we usually have very
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little information on these factors. Source rock and hydrocarbons generated from it
can be studied by geochemical methods if the source rock is present where the well
was drilled.

Most petroleum accumulations may be considered to have been
accompanied by all the factors in question. However, the presence of all these
factors in a certain area currently does not necessarily indicate a petroleum
accumulation. The timing of their occurrence may not have been appropriate, so
that petroleum either could not accumulate properly or was lost later. To discover
more petroleum accumulations, proper interpretation of the relative timing of these
geologic factors is of particular importance. Thus, in petroleum exploration all the
factors mentioned are of equal significance and are worth considering.

5. Agree or disagree with the following statements.

1) Usually an exploratory well is drilled at random.

2) Maturation of rocks depends mainly on pressure.

3) Reassessment of old plays doesn’t take much time and money.

4) Petroleum geology is a specific set of geosciences.

5) Reservoir rock is the aim of oil hunting.

6) A petroleum prospector can accurately find potential hydrocarbon
accumulations.

7) Porosity and permeability are of great importance in analyzing a reservoir rock
potential.

8) A trap is a geological structure consisting of an impermeable rock layer capped
with a porous and permeable one.

9) The pressure of overlying rocks causes hydrocarbons to move from a source
rock to a reservoir rock.
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SESSION 14. OIL STORAGE SYSTEM

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

seal — ymioTHeHue

bolted steel — cOomuennas cranb

transfer unit — ycTpoiicTBa nepegauu

welded steel — cBapnas ctanb

cleanout plate — ounmaromas riacTuHa

custody — 3a060Ta 0 COXpaHHOCTH

drain outlet — BbIxoj cToka/ciuBa

lease — yuacTok; 0TBOA

level controllers — perynstop ypoBHS

outlet valve — BBITTyCKHOM KJ1aniaH

frequenc — yactoTa; MOBTOPSAEMOCTh; IEPUOUIHOCTD

storage capacity — BMECTUMOCTb (pe3epByapa, Oaka)

tank farm — pe3epByapHbIii Tapk (MpoMBbICIIa WK HEPTE3aBO1a)

gage hatch — 3amepHbIil JI0K; 3aMepHOE OTBEepCcTHUE (B KPBIINIKE HEPTIHOTO
pe3epByapa)

APl gravity — mIOTHOCTH He(pTENpoayKTa B TIpaaycax AMEpHKaHCKOIrO
HE(TAHOTO UHCTUTYTA

pipeline run — naptus HedTH WM HEDTENPOIYKTOB, TPAHCIOPTUpPYEMas IO
TpyOONpPOBOY

sediment basic sediment — ocasiok; OTCTOM; ocajo4yHas MOPOJia; MH. HAHOCHI;
OTJIOXKEHHMSI, OCAJIOK Ha JHE pe3epByapa (COCTOSANIUN U3 SMYJIbCUU HEDTH, BOIBI
U TPsI3M); OTCTOM; OCHOBHOM 0CaJIOK

thief — mpo6ooTdopHUK (TTpubOp A1t oTdopa Mpod HePTH UM TOHHOTO OcaaKa
U3 pesepByapa WM TpyOompoBojaa); TpyOka s orOopa  mpoOd
HEe(TENPOTYKTOB;

. Render the text and answer the following questions.

1) What is called thiefing a tank?

2) Why the level controllers are used?

3) For what purpose the API gravity is needed?

4) What storage capacity has a standard tank farm?

5) How paraffin and basic sediments can be removed?
6) How temperature of oil in a tank can be determined?

STORAGE SYSTEM
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After gas has been separated from the oil and the oil has been treated to
remove water and sediment (if present), the oil goes to stock tanks, which are
commonly referred to as the tank battery. The tanks in a tank farm will vary in
number and size, depending upon the daily production of the lease and the
frequency of pipeline runs. The introduction of automatic custody transfer units
and their acceptance by pipelines and producers has reduced storage requirements.

The total storage capacity of a tank farm is usually 3 to 7 days' production;
that is, three to seven times the maximum daily production or allowable of the
wells connected to the tank farm. There are usually two or more tanks in a battery,
so that while oil is being shipped from one tank the other tank can be filling.

Most tanks are made of either bolted steel or welded steel. Stock tanks
usually have a bottom drain outlet for draining off basic sediments and water. In
some areas, tanks must be cleaned frequently due to collection of paraffin and
basic sediments, which can be removed through the drain outlet. Therefore, tanks
are equipped with cleanout plates. Cleanout plates can be removed so that a worker
can enter the tank.

The point where the pipeline company connects to lease stock tanks is usually
one half meter above the bottom of the tank. The space below the pipeline outlets
provides room for the collection of basic sediments and water. The pipeline outlet
valve is sealed and closed with a metal seal when the tank is being filled and
similarly locked in the open position when the tank is being emptied. Oil enters the
tank at the top at the inlet opening. Usually a valve is on the inlet line so that it may
be closed to prevent oil from entering the tank after the tank is full and ready for
delivery. Where oil storage is controlled manually, the tank is fitted with a thief or
gage hatch in the tank roof so the amount of oil in the tank can be determined with a
steel measuring line. The thief hatch is large enough so that a device which is called
a "thief" can be lowered into the tank and samples of oil obtained to determine the
basic sediments and water content in the oil and its API gravity. This operation is
called "thieving" a tank. The temperature of the oil in the tank is determined while
thieving the tank.

When storage is done automatically, devices called liquid level controllers
signal when tanks are filled and valves open and close according to a prearranged
schedule.

2. Translate the sentences into Russian.

1) Tanks are equipped with cleanout plates.

2) The tanks are made of bolted steel or welded steel.

3) Cleanout plates can be removed so that a workman can enter the tank.

4) Tt is necessary to clean the tanks from paraffin and basic sediments regularly.

5) The total storage capacity of a tank farm is usually 3 to 7 days' production.

6) The temperature of oil in the tank is determined while thieving the tank.

7) Stock tanks usually have a drain outlet for draining off basic sediments and
water.
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8) The thief hatch can be lowered into the tank and samples of oil obtained to

determine the basic sediments and water content in the oil and its API gravity.

9) The tanks in a tank farm may have different number and size, depending upon

the daily production and frequency of pipeline runs.

10) A valve is on the inlet line so that it may be closed to prevent oil from

3.

entering the tank after the tank is full and ready for delivery.
Translate the sentences into English.

Bbr paboraere B xommanuu “Oin Tanke [leBenonment” yxe 10 met. Kakue
pe3epByapbl BBITYCKAeT Balla KOMIIAHUsA?

Our company produces tanks made of welded or bolted steel. This depends on
our customer's choice. The size and storage capacity of a tank shall be rated for
daily production.

Bamm pesepByapsl OIXOAST AJI1 XpaHEHUS IACTOBOU BOJIbI?

Yes. Our company developed the produced water storage and treatment
systems, which include the storage tanks.

Kak M0OXHO ouncTUTh pe3epByap oT napaduna u ocaaka? Beab He cekpeT, 4To
4acTO HE(PTh UMEET pa3JInYHbIE IPUMECH.

We provided possibility of cleaning the tanks by means of drain outlet and
cleanup plates. So, the basic sediments can be easily removed from the tank.

Kakum oOpa3zoB HedTh Momaaer B pe3epByap?

Oil enters a tank from the top at the inlet opening. Usually we have a valve
installed at the inlet line so that it may be closed to prevent oil from entering
the tank when the tank is full and ready for delivery.

JIs1 9ero ucroap3yercs mpo0ooTOOPHUK?

The thiefhatch is used to measure oil quantity and temperature. It can also be
lowered into the tank to take the samples of oil. These samples help to

determine the basic sediments and water content in the oil and its API gravity.

A nymaro, 9TO MBI MOXEM pPEKOMEHAOBATh Bac MECTHBIM KOMITAHHUSM,
paboTarmuM B HEPTETra30BON UHTYCTPHH.

I hope that our competitive prices for the tanks and associated equipment will
be our advantage.
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1)

2)
3)
4)
S)

6)

Translate the sentences into English.

BBeneHue aBTOMATUYECKUX YCTPOMCTB IMepefaud M HUX  IpU3HAHHE
orepaTopamMu TpyOONpPOBOJOB U MPOU3BOAMTEISIMU CHU3WIO TPeOOBaHMS IO
XpaHEHUI0 HETH.

Pe3zepByap ocHamaercss OYMCTUTEIbHBIMU IUIACTUHKAMM H3-3a OCaJKa MU
napaduHa.

Pe3epByaphl-XpaHWINILA OCHAIEHBI JPEHAKHBIM BBIXOJOM JJI APEHUPOBAHUS
ocaJKa.

KonuuecTBo pe3epByapoB B pe3€pByapHOM MapKe 3aBUCUT OT CYTOYHOMU
JOOBIYY M KOJTMYECTBA, IEPEKAUECHHBIX TI0 TPyOOIIPOBOAY HEPTEHIPOAYKTOB.
OOBIYHO pe3epByapHBIN MAPK COCTOUT U3 ABYX U Oojiee pe3epByapoB, OITOMY
MOKa OJIMH pe3epByap HAMOJIHSIETCs, He()Th MOXKET MOCTYMAaTh B APYTOM.
BrinyckHol ki1anad TpyOOnpoBo/ia 3aKpbIBAETCs, KOT/Ia pe3epByap HAIOJIHEH U
OTKPBIBAETCS, KOTJa OH OIyCTOLIEH.
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SESSION 15. GREENING AND THE OIL & GAS INDUSTRY

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

— acidic water — KuCJIOTHas BOJIa

— chemical drum — eMKOCTB AJI1 XUMHYECKUX PEAareHTOB

— concrete pad — 6eTOHHAs OTYIIIKA

— contamination to contaminate — 3arps3HeHHE 3arpsI3HATH

— decommissioning — BEIBOJI U3 SKCILTyaTaIlluu

— hazard — onacHocTh

— hydrogen sulphide — cepoBoopon

— life-cycle — *KU3HEHHBIN UK

— maintenance — oAIep>KaHNe; COXPaHEHUE

— monitoring system — cucTeMa MOHUTOPHHTA

— reinjection — MOBTOpHAs 3aKayka (HampuMmep, ra3a B IJI1ACT)
— SOUr — HEOYMIIEHHBIN

— sulphur storage facilities — coopykeHusI 17151 XpaHEHUS CEPBI
— terrestrial ecosystem — skocucTeMa CyIIu

— tilling — 06paboTka nouBHI

— to evaporate — ucrapsAaTbCcs

1. Read and summerize the text.
ECOLOGY AND OIL & GAS INDUSTRY

The oil & gas industry works closely with government to protect the health
and safety of workers and public. Industry regulations reflect modern scientific
knowledge about hazards and the technology available to reduce them. New
designed management systems in petroleum industry are safer not only for
workers, but for environment too.

The examples of such initiatives are:

— Introduction of specialized equipment and training to protect workers from
exposure to toxic concentration of the hydrogen sulphide in sour gas.

— Automated equipment and remote control systems reduce potential for
hazardous work situations in the petroleum industry.

— Sophisticated pipeline inspection devices, maintenance programs and
monitoring systems reduce the number of pipeline accidents.

Today protecting terrestrial ecosystems is a key aspect of development of oil
& gas industry. Most land use by oil and gas industry is temporary. Seismic crews
conduct the surveys and move on. The average well produces for about 20 to 25
years. Other facilities will be shut down as soon resources are depleted and new
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technologies emerge. National and foreign operating companies are responsible for
sites until reclamation is complete. New technologies allow the industry to reduce
impacts considerably. The design of new facilities now shall include full life-cycle
provisions, from construction through decommissioning.

However, upstream oil and gas activities still can affect environment, plants
and wildlife in several ways. The direct impacts occur when operations disrupt the
habitat of the species. Indirect impacts occur when the industry's roads and outlines
create access for other users who the habitat.

Soil Pollution. A large portion of oil spilled on land will eventually
evaporate or be consumed by natural bacterial action. This process can be speed up
by tilling and fertilizing the soil. The global oil industry traditionally used this
method of "land farming" on the majority of spills. In other instances the soil is
excavated and trucked to the approved industrial site.

Water Pollution. Today oil and gas industry put a high priority on the
protection of water resources. In our country, for instance, the main concern is
protection of Caspian Sea waters. The petroleum industry routinely handles large
volumes of liquids, such as crude oil and natural gas liquids. There are
considerable volumes of salt water produced with crude oil. This saltwater is
separated from the oil at processing facilities and re-injected underground into the
oil producing rock formation. Corrosion in oil field pipelines carrying mixtures of
oil and saltwater is the most common reason for upstream spills. The industry
solves this problem by stepping up inspection and maintenance of facilities,
installing new computer technology to detect leaks. When a spill threatens surface
water, the special crews prevent the contamination from spreading.

In addition to crude oil and water, the industry handles many other liquids-
drilling fluids, fuel, lubricants, solvent and various chemicals- that can contaminate
water if improperly released into the environment. Wherever possible, the industry
reduces the volume and the toxicity of liquids used in operations. New regulations
and industry practices are improving this situation. Double-walled fuel storage
tanks and walled concrete pads for chemical drums are examples of improved
containment. Based on extensive research and design, new regulations detail the
procedures and criteria for management of oil field waste.

2. Translate into Russian.

1) “Lead” is a structure which may contain hydrocarbons and “prospect” is a lead
which has been fully evaluated and is ready for drilling.

2) A play is referred to as a particular combination of a reservoir, seal, source,
and trap associated with proven hydrocarbon accumulation.

3) Modern advances in seismic data acquisition and processing show that seismic
attributes of subsurface rocks are readily available and can be used to get
physical/sedimentary properties of the rocks themselves.

4) The thermal history of sedimentary basins is of great interest to petroleum
geologists because the hydrocarbon maturation process is controlled primarily
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by the temperature the sedimentary source has experienced since its
deposition.

5) A sample from these facies had a porosity of 30 per cent and a permeability of
600md.

6) Near surface geochemical exploration is the application of measurements to
detect and delineate hydrocarbons seeping from an oil and gas reservoir.

7) Before and after the hydrocarbons reach a trap, they must be sealed by cap
rocks.

8) To discover more petroleum accumulations, proper interpretation of the
relative timing of various geological factors is of particular importance.

9) In the field of formation evaluation, porosity is one of the key measurements
to guantify oil and gas reserves.

3. Find attributes in the following sentences and translate the sentences
into Russian.

1) Most of the yet-to-find resources are in either ice-free or seasonal ice areas

2) offshore or in the onshore areas of the basins.

3) From all these figures an economic assessment is made to determine whether
the accumulation under study could be commercially developed.

4) The estimation of oil reserves considered to be one of the main objectives of
geophysical prospecting is made easier due to continual technological
development.

5) Seismic prospecting is a technique based on measuring the time it takes sound
waves to travel through underground formations and return to the surface.

6) The development and application of advanced technology is vital to the
modern industry task of finding and developing oil and gas resources.

7) The depth at which petroleum is found correlates well to pressure and
temperature.

8) Geologists realized that all layers containing the same range of fossils must be
of the same age.

9) The assessment of natural gas resource potential of western Canada is the
most difficult project of its kind undertaken by the Geological Survey of
Canada.

10) The assessment was divided into major play groups using geological
criteria, primarily major stratigraphic units.

11) The analysis of Devonian gas potential involved delineation and systematic
evaluation of 25 mature and 3 immature plays
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SESSION 16. PETROCHEMICAL INDUSTRY

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

— colorant — kpacuTenb

— dissolvent — pacTBopuTETH

— ethylene — stunen

— film — menka

— plastics — mmacTMacchl

— polymer — nonumep

— propylene — nponuiien

— lubricating oil — cmMazouHOe Macio

— detergent — Moro11I€€ CPENICTBO, NETEPIEHT

— 1sopropyl alcohol — n3onponMIOBEINA CIUPT

— derive — nmonyuaTh, u3BiekaTh (from)

— marketable product — ToBapHbIi TPOAYKT

— additive — npucajaka (kK cMa304HOMY Maciy)

— organic compound — OpraHU4eCcKre COeTMHEHUS
— petrochemical plant — HedTexumMHUeCKHUii 3aBOJT
— petrochemical — HepTexumuueckuii

— petrochemistry — Herexumus

— synthetic materia — cMUHTETHUECKUI MaTepHUa
— synthetic rubbers — cuHTeTHUECKHE KaydyKH

— tentative — UCTIBITATENbHBIN, MPOOHBIN

1. Render the text and anwer the questions.

1) Define petrochemicals.

2) What do you understand by the term feed stock with reference to
petrochemicals?

3) Write names of two feed stocks used in petrochemicals industry.

4) What do you understand by the term down stream petrochemical? Explain
with an example.

5) Methane is converted into methyl chloride then methyl chloride is converted
to methyl alcohol. In this case identify the first generation and second
generation petrochemical.

6) Mention three petrochemicals obtained from natural gas.

7) What are the important petrochemicals obtained from propene?

8) What are the important petrochemicals obtained from ethyne (acetylene)?

9) What are the petrochemicals obtained form benzene?
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WHAT IS PETROCHEMISTRY?’

The scientific world is made up of a myriad of different spheres, each with
its own unique characteristics and purposes. Petrochemisty is one particularly
important branch, yet the complex sounding name often induces confusion. To
clear up the uncertainty we’ve put together a guide covering what it is, and why
it’s important. The petrochemical industry is an industry branch that produces
organic intermediate products such as refinery products, natural gas, plastic,
rubber, fiber raw materials.

Put simply, petrochemistry refers a branch of chemistry that focuses on how
crude oil and natural gas are transformed into raw materials and other useful
products. Today, such resources are considered an integral part of the modern
economy which makes petrochemistry an incredibly valuable field. To understand
the field of petrochemistry it’s important to comprehend what petroleum is and
where it comes from. Over millions of years, natural changes in organic materials
have produced petroleum which has accumulated under the earth’s surface.
Petroleum rich areas are generally found in regions that support retention, such as
porous sandstones.

Crude oils are naturally occurring liquids made up of various hydrocarbon
compounds that differ in appearance and composition. Average composition rates
are 84% carbon, 14% hydrogen, 1%-3% sulphur, and less than 1% each of
nitrogen, oxygen, metals and salts. Depending on the sulphur content crude oils are
either categorised as sweet or sour.

1859 saw the world introduced to its very first oil commercial, just two
years after the first oil refinery was constructed. When petrochemistry first
emerged as a scientific field in the 1900s it was used to develop basic materials
such as synthetic rubbers. In 1907 scientists developed the first petrochemical-
derived plastics, the 1920s saw the successful creation of petrochemical solvents
and the 1930s gave way to polystyrene. The industry then began to boom, with
petrochemistry used to produce a myriad of materials used to manufacture
everything from furniture, textiles and kitchen appliances to transfusion bags and
pacemakers. In the late 1940s the industry flourished, with WWII fueling demand
for petrochemicals. This was largely due to skyrocketing demand for synthetic
materials. During this period the petrochemistry field underwent serious
advancement. Now petrochemistry is used to support highly specialised fields such
as crime detection and archaeology.

You are aware, petroleum is a complex mixture of hydrocarbons formed by
the decomposition of fossil remains. It exists as a liquid (crude oil), gas (natural
gas) or as solids (oil shales) and is found deep underground or below seabed.

You have also studied that petroleum is refined to several useful fractions,
which are used as fuel (LPG, petrol, diesel, etc.) or lubricants. About 10% of the
petroleum is used to prepare a range of chemicals called petrochemicals, we may

7 https://www.petro-online.com/news/fuel-for-thought/13/breaking-news/what-is-petrochemistry-nbsp/35676
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define, petrochemicals as a group of chemicals produced directly or indirectly from
the hydrocarbons of petroleum or natural gas.

Some gaseous hydrocarbons are also obtained as a by product during
petroleum refining. These hydrocarbons may contain one to five carbon atoms, for
example, methane, ethane, propane, butane, iso-butane, pentane, etc. Methane
(CH) is also a major hydrocarbon component of natural gas, which occurs in
association with petroleum. At one time these gaseous hydrocarbons were of
almost no use and the only way to dispose them was to burn them. With passage of
time these gaseous hydrocarbons have found important use as starting material to
produce a large variety of petrochemicals. Today, the demand of petrochemicals
and the materials derived from petrochemicals is so great that we need to
deliberately convert higher hydrocarbons to smaller gaseous hydrocarbons by the
process of cracking.

The list of petrochemicals is endless. Some important petrochemicals are
methyl alcohol, ethyl alcohol, acetaldehyde, acetic acid, acetic anhydride, acetone,
benzene, toluene, xylenes, phenol, vinyl chloride, etc. some of these can be used
directly or as raw materials for the manufacture of other useful products. These are
used to manufacture a vast variety of useful materials like solvents, adhesives,
antifreezes, synthetic rubbers, synthetic fibers, nylon, polyester, plastics, synthetic
detergents, rocket fuels, etc. Since every area of human activity makes use of
petrochemicals or the materials made from petrochemicals, our life without
petrochemicals would be very different and less comfortable.

2. Translate the sentences into Russian.

1) Petrochemistry constantly adapts to new environments and meets new
challenges.

2) Petrochemistry is a young industry and the beginning of the petrochemistry
development is 1920.

3) The petrochemistry plays an important role in the production of polymers,
synthetic rubbers, lubricating oils, dissolvent, colorants, additives, detergents
and raw materials for the most of organic compounds.

4) Petrochemistry is a science that can be applied to fundamental human needs,
such as health, hygiene, housing and food.

5) The first petrochemical plant, involved in ethylene production, was put in
operation in 1923 by the American company- Union Carbide.

6) Nowadays, petrochemistry moved to an incredible variety of areas - from
household goods to medicine, from leisure to highly specialized fields like
archaeology or crime detection.

7) Petrochemistry constantly adapts to new environments and meets new
challenges.

8) Petrochemistry is a young industry and the beginning of the petrochemistry
development is 1920.
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9) Petrochemistry is a science that can be applied to fundamental human needs,
such as health, hygiene, housing and food.

10) The petrochemistry plays an important role in the production of polymers,
synthetic rubbers, lubricating oils, dissolvent, colorants, additives, detergents
and raw materials for the most of organic compounds.

11) The first petrochemical plant, involved in ethylene production, was put in
operation in 1923 by the American company- Union Carbide.

12) Nowadays, petrochemistry moved to an incredible variety of areas - from
household goods to medicine, from leisure to highly specialized fields like
archaeology or crime detection.

3. Translate the sentences into English.

1) Hedrexumun npuHa jiexXxuT 0JJHA U3 KIIFOUYEBBIX POJICH B CO3JaHUU TTOJMMEPOB,
CUHTETUYECKUX Kay4yKOB, CMA304YHBIX Macel, PacTBOPUTEIECH, KpacCUTEIIEH,
MPUCAIOK, MOIOIIUX CPEJICTB, a TAKXKE CBHIPhS JJIsI MPOU3BOJICTBA OOJIBIITMHCTBA
OpraHUYECKUX COCTHMHEHUMN.

2) MHorue OpraHWYeCKUE COCTUHEHHUS SIBISIIOTCA “‘HEPTEXMMHYECKUMU, HO
OOBIYHO 3TOT TEPMHUH OTHOCUTCA K MPOJYKTaM, KOTOpBIE MPOU3BOISATCS B
OTHOCHUTEJIHLHO OOJIBIIIUX KOJTHYECTBAX.

3) Bo Bpemsi BTopoii MupoBOil BOWHBI CHPOC HAa CHUHTETHYECKUE MaTepHUallbl,
MPU3BAHHBIE 3aMEHUTh 3aTpaTHYI0 W MeHee S(PPEeKTUBHYIO NPOIYKIIHUIO,
npuBesl HEPTEXUMHUIO K TOMY, YTO OHa CTaja UrpaTh 3HAUYUTEIBHYIO POJIb B
COBPEMEHHOW 3KOHOMHKE.

SIX MOST PROMISING PETROCHEMICAL PROJECTS IN RUSSIA
AND THE CIS®

We looked at the upcoming plans of the top petrochemical companies in the
CIS region and found six of the most ambitious projects that you should watch out
for in 2019. Over £40bn in capital expenditure is predicted to be spent over the
lifetime of these projects.

*Pynraaﬂnﬁhma

Estimated investment: $20 bln

The low-profile Russian gas major, Rusgazdobycha, has partnered up with none
other than Gazprom with plans to build a massive petrochemical complex in Ust-
Luga near St. Petersburg in Russia. With the exact parameters yet to be disclosed,
the project is said to include a gas processing plant with a capacity of up to 45 bn
cubic meters of gas per year (which could make it even bigger than Amur GPP)

8 https://globuc.com/news/six-petrochemical-projects-in-russia-and-the-cis-that-you-need-know-about/
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and a petrochemical plant (up to 1.5 million tons of polyethylene). The remaining
methane is supposed to be delivered for liquefaction to Baltic LNG.

/ TAT

Estimated cost: $1 bln

Another project that remained somewhat out of the public eye is Tatneft’s $1bn
chemical complex which the company plans to implement by 2030. The first stage
will include the production of maleic anhydride (up to 50K tons), polypropylene
(247K tons), acrylonitrile and carbon fiber (10K tons each). The company expects
the total investment in capacity expansions to amount to around $17.5bn (1,162bn

rubles) until 2030, including projects in the upstream, refining, chemicals, and
biofuels.

1U¢

Estimated cost:$2 biln

In 2018, Lukoil, Russia’s second largest company (after Gazprom), made a final
investment decision for the construction of an integrated chemical complex worth
over $2 billion in Budyonnovsk, Russia. With no finalised project configuration
yet, the capacity of the new complex could reach 2 million tons per year, aimed at
converting natural gas from the North Caspian fields into urea as one of the lines
of production. The second stage may include the production of polyethylene and
polypropylene. Lukoil plans to complete the project in five years.

NATIONAL COMPANY VATTHE KOMMNAHMACH

({g} KazMynaulas

Estimated cost: $6.5 bln

Kazakhstan’s flagship chemical project (which has notoriously been dragging on
since 2011) has recently been kick-started and revitalised. In June 2018, the project
management was handed over to KazMunayGas under the guidance of Daniyar
Tiesov’s team (a team with experience of completing a massive revamp project of
three refineries in Kazakhstan). These changes seem to have breathed new life into
the project, with some serious progress already evident: the EPC contractor was
selected, debt financing raised and the issues with the feedstock supply resolved.
The first phase of the project, which involves 500 thousand tons of polypropylene
production, will cost around $2 billion. Completion date is 2021.

The second stage will include polyethylene and butadiene production with a
capacity of 1.25 million tons worth $6.5 billion. Austria’s chemical giant, Borealis,
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1s a new partner in the project. Kazakhstan’s United Chemical Company and
Borealis are now undertaking a feasibility study of the project.

viH¥

Estimated cost: $2 bin

The largest oil company in Russia’s Siberia, Irkutsk Oil Company, is well on the
way to constructing a new petrochemical plant in Eastern Siberia worth over $2
billion. Irkutsk Polymer Plant will have a capacity of 650,000 tons/year of ethylene
and 650,000 tons/year of polyethylene. The company has already let a contract to
Toyo Engineering, while Lummus Technology and Univation Technologies are the
chosen technology providers for the project. The company is also considering the
monetisation of methane from its stranded gas fields by producing electricity for
local cryptocurrency mining companies. Irkutsk Oil Company expects that the
plant in Ust-Kutsky district will be completed by 2023.

Estimated cost: $7.5 bln

In the heart of Russia’s Siberia the country’s petrochemical giant, Sibur i1s working
on a project to construct Amur GCC with a capacity of 1.5 mtpa of ethylene to be
further transformed into polyethylene grades. The pre-design development stage of
Amur GCC is now over, with the project’s configuration and set-up and capacity of
the ethylene and polyethylene units approved. The decision on the project
implementation is subject to completion of the FEED and clearance of SIBUR’s
relevant corporate procedures, which will not be taking place until the second half of
2019. Sibur reckons it could start production after 2024 and add 50 percent output to
its production.

4. Answer the questions.

1) What is the major hydrocarbon component present in the natural gas?

2) What are the common feed stocks used in the manufacture of various
petrochemicals?

3) “Alkenes (olefins), benzene, toluene and xylenes are the primary
petrochemicals.” Is this statement true or false?

4) What are the major uses of the carbon black?

5) What are the major chemicals manufactured from methyl alcohol?

6) How is ethyl alcohol manufactured from ethylene?

7) How is vinyl chloride manufactured from ethylene?

8) What is the name of the polymer obtained from polymerization of styrene?

9) Write the name of the dicarboxylic acid obtained by oxidation of para-xylene?
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10) Name a primary petrochemical obtained from reformed naphtha, which is
used for the manufacture of synthetic detergents?

11) Why are the fuels used in rockets different from the fuels used in homes?

12)  What is a double-base rocket propellent?

13) What are cryogenic engines?
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SESSION 17. OIL AND GAS PROCESSING

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

Terms and Vocabulary

— alkylation — ankunupoBaHnue

— coking — KokcoBaHmHe

— fraction — ppakuus

— processing — o6paboTka

— reforming — pedopmunr

— process — 00pabaThHIBaThH

— diesel fuel — nu3zenvHOE TOMIIMBO

— conversion — XUMHYECKO€ MpeBpaIicHue

— fractional distillation — ¢ppaximonHas neperoHka

— high octane hydrocarbons — BBICOKOOKTaHOBBIE yTJIEBOIOPOIbI
— catalytic cracking — KaTaIUTUYECKUIN KPEKUHT

— catalytic reforming — kaTanuTHUYECKUI pUPOPMUHT
— chemical processing — xumudeckas 06paboTka

— jet fuel — TomMBO A1 peaKTUBHBIX ABUTATENEH

— refinery — HedrenepepadarsiBarommii 3aBoa (HII3)

1. Translate the following sentences into Russian.

1) Refineries must separate and process the hydrocarbons which make up crude oil
before they can be transformed into gasoline, diesel or jet fuels.

2) The most widely used conversion method is called cracking.

3) Cracking takes large hydrocarbons and breaks them into smaller ones.

4) The products of alkylation are high octane hydrocarbons.

5) Alkylation makes gasoline components by combining some of the gaseous
byproducts of cracking.

6) A cracking unit consists of one or more tall, thick-walled, bullet-shaped
reactors and a network of furnaces, heat exchangers and other vessels.

2. Render the text

PROCESSING OF OIL AND GAS

As a raw product, crude oil is of limited use. Refineries must separate and
process the mix of hydrocarbons, which make up crude oil before they can be
transformed into hundreds of useful products such as gasoline, diesel and jet fuels.

The first and most important step is to separate it into various component or
fractions. This takes place in a fractionating column, also known as an atmospheric
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distillation tower. This is a tall steel tower with perforated trays. Since each
fraction has a different boiling range, a distillation tower is able to separate the
various fractions using heat and cooling. Heavier hydrocarbons boil at much higher
temperatures than lighter hydrocarbons.

They settle in trays at the bottom of the tower closest to furnace. The lighter
fractions collect at the top. Distillation is a continuous process which begins by
heating crude oil in a furnace. Then it turns into a vapor. The vapor rises through
perforations in the trays that are fitted with bubble caps. These caps force the vapor
to pass through a previously liquefied fraction in the tray. This cools the vapor
enough for it to shed that fraction. The remaining vapor repeats this process as it
continues upwards. As each fraction reaches the tray where the temperature is just
below its own boiling point, it condenses, liquefies and is drawn off the tray by
pipes.

A number of trays are needed to collect the liquids from each fraction. The
products of distillation can be divided into four categories:

1. Gases and light gasoline. The gases (methane, ethane, propane and butane)
are commonly used to fuel refinery furnaces while the light gasoline is
routed to gasoline blending.

2. Light distillates (naphtha, kerosene). Naphta is used in the production of
gasoline and petrochemicals. Kerosene is used as a jet fuel and stove oil.

3. Middle distillates (light and heavy gas oils). Light gas oils are made into jet,
diesel and furnace fuels. Heavy gas oils undergo further chemical processing
such as cracking to produce naphta and other products.

4. Residual products. Residual products are further processed to produce
refinery fuels, heavy fuel oil, waxes, greases and asphalt.

The next step is conversion. During this process, fractions from distillation
towers are transformed into streams (intermediate components) that eventually
become finished products. The most widely used conversion method is called
cracking because it uses heat and pressure to "crack" heavy hydrocarbon molecules
into lighter ones. A cracking unit consists of one or more tall, thick-walled, bullet-
shaped reactors and a network of furnaces, heat exchangers and other vessels.

Fluid catalytic cracking, or "cat cracking", is the basic gasoline-making
process. Using intense heat, low pressure and a powdered catalyst (a substance that
accelerates chemical reactions), the cat cracker can convert most relatively heavy
fractions into smaller gasoline molecules.

Hydrocracking applies the same principles but uses a different catalyst,
slightly lower temperatures, much greater pressure and hydrogen to obtain
chemical reactions.

Cracking and coking are not the only forms of conversion. Other refinery
processes, instead of splitting molecules, rearrange them to add value. Alkylation,
for example, makes gasoline components by combining some of the gaseous
byproducts of cracking.

The process, which essentially is cracking in reverse, takes place in a series
of large, horizontal vessels and tall, skinny towers that loom above other refinery
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structures. Reforming uses heat, moderate pressure and catalysts to turn naphtha, a
light, relatively low-value fraction, into high- octane gasoline components.
3. Translate the following word combinations into English and make up
your sentences.

nepe2onKa Hegmu, npespaujerue coipoi Hedpmu 6 Mmosapvill NPoOyKm, nepeas
@pakyusi  omeoHa, J1AKOKPACOYHASL  NPOMBIUIECHHOCMb,  NPAMAsS — 2OHKQ,
YUKTUYECKULL U apOMAMUYecKull yeneeo0opoo, yeie000p000os8 dac@aibmosozo
muna, Ol NOJYYEHUsl HUSUWUX Y2le8000p0008, nociedyowas nepepabomia,
CMeCb HACHIWEHHbIX U HEeHACLIWEHHbIX Y21e8000p0008, KpPEeKUPOBAHUIO O
noayueHusi OeH3UHA, peakmuHbulll Osucameib, obozaujenue B00sHO20 2a3d,
HCUOKOE MONTUBO, BA3KOCHb MACLA, YMEHbUEHUS MPEeHUs MeXaHU4ecKux dacmel,
npeodoxpaneHue Memauia om Koppo3uu, CHeyuaibHvle Npucaoku, U30JIAYUOHHbLE
NOKDbIMUSL.

4. Translate the text and ask 10 questions.
KIJACCHOPUKAIIUA HEOTEITPOAYKTOB

Jlo KOHeYHOTO TOTpeOuTeNst chbipas HePTh MOCTyHmaeT Yyxe B
nepepabotanHoM BuAe. Jasg 3Toro HePTh MEPEroHAT MW MOJYyYaroT
He(TENPOAYKThI, TaKUue Kak OCH3UHBI, 3(PUPHI, Ta3bl, KEPOCUHBI U T.A. llepBbIM
MPETNATCTBACM JUIsl TIPEBpPAIEHUs ChIpOH HE(TH B TOBAPHBIA MPOIYKT SBIISICTCS
BOJIA.

HedTh ¢ Bomol 00pa3yroT CTOMKYIO 3MYJIbCUIO “BOJIa C HEPTHIO”, KOTOPYIO
MOKHO Pa3pylIUTh TOJBKO JedMmynbraropamu. [locie TOro Kak 3TOT MpOIEece
3aBepIleH HAuYWHAETCA TeperoHka HedTH U o0pa3yloTcs CIENYIOUUe TOBApPHBIC
MIPOTYKTHI:

— T'a3000pa3Hbie MPOAYKTHI - 3TO mepBast Pppakius orrona. [IpeumyiiecTBeHHO
MIPOTIaH U METaH, KOTOPbIE UCTIOIB3YIOTCS KaK TOTIIUBO.

— Ilerponeitnsbiit a¢up (Light petroleum) - COCTOUT M3 cMeCH TIEHTAaHOB, T€KCAaHOB
u renrtaHoB. I[llupoko mnpuMeHsieTCs Kak pacTBOPUTEIh B THUIIEBON U
JAKOKPACOYHON TTPOMBIIINICHHOCTH.

— bensun (Gasoline, petrol) - 5TOT 6eH3UH Ha3bIBA€TCSI OCH3MHOM MPSIMON TOHKH.
OH COCTOMT B OCHOBHOM W3 IHMKJIMYECKUX U aPOMATHYECKHX YTIEBOIOPOIOB.
beH3uH mnpsMoil TOHKH WCHOJB3YIOT KaK CBIPhE JUIS TOJYYCHHS HH3IIAX
yraeBoaopoaoB. HyxkHple KadecTBa ToIuMBa OCH3WMH MPHOOpETaeT TMpH
BBEJICHUM B CMECh YIJIEBOJOPOJOB, COOTBETCTBYIONIMX JI00aBOK W
nocjeayolIiei nepepadboTke.

— Kepocun (Kerosene) - mpencraBmsieT coOOH CcMeCh HACHIIIEHHBIX H
HEHACHIINICHHBIX ~ yTJIEBOAOPO/OB. B  TedeHme MHOTHX JIeT KEPOCHH
WCIIOJIB30BAJICSL  JUISI OCBEIICHWS] WJIM TIOJBEPrayicsl KPEKUPOBAHUIO IS
noyiyueHus: OeH3wHa. B mocienHee BpeMss OH CIYKHT TOIUIMBOM IS
PEaKTUBHBIX JBUTATEIICH.
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— Tazoinb u mazyt (Gas oil and Mazut/Black oil) - camo Ha3BaHue moka3bIBaeT,
9T0 93Ty (QpaKkiuio NPUMEHSUTH Ui OOOTalleHUs BOJSHOTO Trasza TMpH
ymoTpeOJCHHH €ro B KadecTBE TOIUIMBA. Ma3yT HCIOJIB3YETCS B KOTEIBHBIX
yCTaHOBKAaX, padOTaIOMUX Ha KHUJIKOM TOTLIIUBE.

— Cwmazounbie macna (Grease oils) - 3Ta dpakiust MOXKET ObITh pa3jiesieHa IMyTeM
(GpakIMOHUPOBaHUS Ha Macjia, OTIMYAIONIUECS MEXAY COOOW BS3KOCTHIO.
Bs3kOCTh Macen 3aBUCHUT OT CTPYKTYpHl BXOIAIIMX BO  (ppakmmro
yri1eBoa0poaA0B. CMa3Ku HAIUTK IIUPOKOE MPUMEHEHUE B PA3IMYHBIX 00JIACTSIX
TEXHUKU 11 YMCHBIICHHUS TPCHUS MEXaHUYCCKHUX YaCTeH, IS MPeIOXPaHCHUS
MeTauila oT Koppo3md. K cma3zkaMm J00aBIISIOT CHEIHAaIbHBIC TMPUCAJIKH,
00eCIeuynBaOIINE UM HYXHYIO Chepy UCIIOTh30BaHMUS.

— KyOoBsiii ocratok (Stillage bottom) - ocTatok mocie mHeperoHKu HEPTH,
COCTOSIIIMIA W3 YIIeBOJAOPOAOB achampToBOro THma. M3 KyOOBOro ocraTka
MOJYYaroT MEeTpojaTyM, OOBIYHO Ha3blBaeMblil BazennHOM. KyOoBbIi ocTaTok
naer acdaibT, KOTOPBIH HCHONB3YIOT KaK CBS3YIOUIMA MaTepual Ipu
U3TOTOBJICHUH U30JISIIIUOHHBIX TIOKPBITHA.
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SESSION 18. THE FORMATION AND EVOLUTION OF THE SOVIET
UNION’S OIL AND GAS DEPENDENCE

Objective: to activate vocabulary in different activities: reading, listening,
speaking.

1. Translate into English and make up sentences with the following word
combinations.

0oKa3anamvcs 6 NAAYEeBHOM COCMOAHUU, 2OHKA BOODPYIHCEHUU, He2UOKOCMb
XO3AUCMBEHHO20 MEXAHUIMA, NA00bl MEXHOJI02UYECKOU pPeGomoYUU, A0eKEAMHO
ompeazupoeams, KpauHe HenpeocKkasyemas KOHBIOHKMYPA MUPOBbLIX DPbIHKOS
Hepmu  u  e2daza,  NPousBOOUMeENb  IHEPeOpPecypco8,  OUCKYCCUU O
Pecypco3asucumMocmu, CMUMyibl K dHep2ocOepedceHuro, 3Hepeo3ghhekmusHocmo
9KOHOMUKU, MEOPUsL peCypPCHO20 NPOKIISIMUSL.

2. Match synonyms in A and B.

A B

degree assessment
similar bed
appropriate cap rock

size characteristic
seal commonly
layer different
evaluation dimension

to explore expensive
range explorationist
to determine exploratory well
costly extent
instrument information
exploring pool

data probability
satellite pictures prospecting
accumulation satellite image
to discover spectrum

to perform suitable
typically the same

to include to carry out
various to define

to examine to involve
prospector to reveal
property to search for
wild cat to study
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likelihood tool
3. Study the chronology and prepare more information about the famous
Russian personalities in petroleum history (personalities are undelined).

CHRONOLOGY OF THE EARLY RUSSIAN PETROLEUM HISTORY’

15th century. Medieval Russian sources mention the common practice of
petroleum harvesting in the territories of the Muscovite state. The Dvina Chronicle
(Letopisets Dvinskii) states that the tribe of the Chudes on the banks of the Ukhta
River filtered oils from the river surface to use it for household purposes.

1692. The book Noord Oost en Tartarye (North and East Tataria) published
in Amsterdam by Nicolaes Witsen (1641-1717) reported: “The Ukhta River is a
day away from the village of Pechora. On this river is a small spot where oil, that
is black petroleum, separates from the water”.

1745. In the region of Ukhta (the modern-day Republic of Komi) hand-dug
shafts were used and petroleum was refined in the workshop of the local
entrepreneur and engineer Theodore Fyodor Pryadunov (1694-1753).

1834. Mining engineer Nikolay Ivanovich Voskoboynikov, graduate of the
Mining Cadet Corps in Saint Petersburg and director of the Baku and Shervan salt
and oil fields starting in 1826, designed a prototype device to distill kerosene from
thick bitumen and fluid petroleum.

1837. Upon the project of Voskoboynikov, the Minister of Finance of Russia
Yegor Kankrin granted funds to build the first large scale distillation plant on the
Absheron Peninsula. It was erected in the area of Balakhani (today Balaxani), a
borough of Baku.

1842 — 1843. On the basis of his experience with salt waters,
Voskoboynikov, while working for the Corps of the Mining Engineer, proposed
drilling for petroleum by mean of mechanical equipment (percussion system).
Voskoboynikov hypnotized that petroleum, like salt water, would flow out of the
small borehole due to the natural pressure.

1846 — 1848. The drilling program of Voskoboynikov remained suspended for
three years due to legal and financial issues. He decided to retire in 1846 and his
project was continued by his young assistants, the cadets Kazimir Junzil and Ivan
Komarov.

1858 — 1859. Russian entrepreneurs Vasily Kokarev, Peter Gubonin and
German baron N.E. Tornow built the first refinery in the city of Surakhani, close to
the famous Baku Ateshgah, or Temple of Fire. The plant was engineered to
produce kerosene out of kir, the name used by the locals to indicate bituminous
asphalts.

1859. The pharmacist N.I. Vitte from Tiflis, modern-day Thbilisi in the
Republic of Georgia, built a paraffin refining plant on the Pirallahi island.

1863. Javad Malikov built a kerosene distilling factory in Baku.

° F. Gerali (2020). Chronology of the early Russian petroleum history, Engineering and Technology History Wiki. [Online]
Available:https://ethw.org/Chronology of the early Russian petroleum_history
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1868. Mikhail K. Sidorov (1823-87) pioneered petroleum explorations in
North Russia using the spring pool system with a set of eight-inch pyramidal bits
and driving pipes. In early 1872, he equipped his crew with a Pennsylvanian cable
tool system assembled in St. Petersburg and hired the Austro-Hungarian geologist
Hans Hofer von Heimhalt (1843-1909) to study the area. Eventually, petroleum
was found in commercial quantity in September. This date is considered the
beginning of the modern North Russian petroleum industry.

1870 — 1880. Vladimir Vasilyevich Markovnikov (1837-1904) studies and
describes of a new class of hydrocarbons called naphthenes.

1873. This year marked the beginning of petroleum drilling in an industrial
scale in Russia. In July, the first major oil gusher - Vermishevsky - erupted in the
area of Balakhani. Within three months, it had produced 90 million poods - about
1.5 million tons of petroleum. Robert Nobel, the eldest brother in the Nobel family,
visited Absheron peninsula for the first time to gauge the potential of the
petroleum business of the region.

1874. Vasily Kokarev (1817-1889) and Peter Gubonin founded the Baku Oil
Society Company.

1875. The Nobel brothers Ludwig, Robert and Alfred started their activities
in Azerbaijan petroleum industry.

1876. Biologist Konon Lisenko, Chair of Chemistry for the St. Petersburg
Mining Institute, visited Baku to study the possible origins of the 1875 petroleum
crisis that affected the Russian Empire. In 1878, he published a monograph in St.
Petersburg called Oil Production, According to the Latest Data. The monograph was
the first original, comprehensive petroleum-related publication ever written in
Russian.

1878. The area of Bibi-Heybat had the first giant gusher in its producing
history. Engineer Vladimir Shukhov (1853-1939) supervised the laying of the first
pipeline from Balakhani to the Black City.

1879. In March, the Baku Department of the Royal Russian Technical
Society was established. The Society played a key role in the development of
petroleum sector in Azerbaijan.

— The first petroleum fueled power station is built by the Caucasus and Mercury
Joint Stock Company.

— The Russian scientist Dimitri Ivanovich Mendeleev published the
most important article of the time to support the inorganic origin of petroleum.

— Construction of the Caucasus railroad was completed. This 514-verst
(a Russian verst corresponds to 1.067km) railway system connected the
industrial city of Baku to the port city of Batum (today Batumi in Georgia).

— The Rothschild Brothers established the Caspian and Black Sea Oil
Industry and Trade Society.

— Movsumbey Khanlarov was the first Azerbaijani Ph.D. graduate in
chemistry at the University of Strasbourg University. Returned to Baku, he
began working in the Baku Department of the Royal Russian Technical Society
upon recommendation of Mendeleyev, who was aware of the need for foreigner
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knowledge and expertise in petroleum.

1882. After the establishment of the Geological Committee of Russia, the
petroleum potential of the northern territories eventually started to be
systematically explored also on the base of the first reliable geological map of that
area prepared in 1846 by Graf Alexander A. Keyserling. The latter in his Scientific
Observations on a Trip to the Pechora Region in 1843 wrote numerous references
on Ukhta petroleum which revealed to be very useful.

1883. The Baku-Batum railroad is completed: Russian petroleum can now
reach the Black Sea more easily and carrying larger quantities.

— The Russian scientist, N. Petrolf, is possibly the first to demonstrate
scientifically the value of petroleum oils as lubricants.

— The British petroleum chemist and consultant Thomas Boverton Redwood
following a research journey in the Caucasus, published On the Present Position &
Future Prospects of the Russian (Caucasian) Petroleum Industry (Waterlow &
Sons Limited, London) in the UK. The book is one of the few early technical
outlooks on petroleum in southern Russia written by a western practitioner in the
field.

— The petroleum corporation Neft was established in St. Petersburg. It was the
first wholly Russian company with an internal vertical structure - committed in
exploration, production, storage, refining and trading - to invest large capitals in
the Ukhta region, when the focus on the powerful foreigner competitors (e.g.,
the groups led by the families Nobels, Rothschilds and Vishau) was exclusively
in Azerbaijan.

1884. Thomas Urquhart (1843-1904), American engineer working for the
Grazi-Tsaritzin Railway, after 10 years of research and experimentation on fueling
locomotives with petroleum published his pioneering findings, which proved to be
very influential in the work of future engineers.

— In Baku, a special organization of entrepreneurs called the Council of Baku Oil
Industrialists was established under the directorship of Ludwig Nobel until
1888.

1885. German chemist and professor Carl Engler visited Baku to study
hydrocarbons in the Absheron.

1886. The first Russian kerosene reaches the west coast of India when Frank
Lane of Lane & McAndrews begins shipping oil consigned to merchants in
Bombay.

— The Pennsylvania Railroad company sent the chemist Dr. Charles Benjamin
Dudley (one of the founders of the American Society for Testing and Materials
in 1898) in Caucasus to study in southern Russia how petroleum in locomotives
was utilized. He finds the method of burning petroleum to be efficient, but the
use of coal was less expensive.

— Dmitry Ivanovich Mendeleyev published Baku QOil Industry to 1886
summarizing the results of his oil-related investigations from the 1860s to 1886.

1887. In January, the journal “The Works of BO IRTO” is published, the
first Russian technical periodical focused on the issues related the national
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petroleum industry.

1889. In St. Petersburg, a special Russian Nobel Prize was established and
named after Ludwig Nobel. The award was appointed annually to those individuals
who succeeded in applied research for metallurgy and petroleum.

1890. Sir Boverton Redwood and James Dewar developed a specific
pressured-distillation process capable of increasing the yield of lamp kerosene
from Russian heavy crude oil. Although the potential, the patent did not find wide
application.

1891. Vladimir Grigoryevich Shukhov (1853-1939), together with Sergei
Gavrilov, were the Russian physicists and engineers who in 1891 successfully
developed a continuous thermal cracking process in Tsarist Russia, after having
worked in applied oil field technologies (e.g. pipelining and boilers) for The
Petroleum Production Company Nobel Brothers Limited (Branobel) since 1878. The
Shukhov Cracking Process was first patented in Russia (no. 12926) on November
27, 1891. The base principle of the process involves the thermal breaking of the
heavier hydrocarbon chains under high pressure to obtain lighter and shorter chain
fractions.

1897. Beginning of the construction of the longest pipeline for refined
products (829 verst, or 885 kilometers) to connect Baku and Batum. The pipeline
belonged to the Trans Caucasus Railroad company.

1898. The Rothschild brothers founded the Mazut Transportation Society.
By 1912, the company built a fleet of 13 tankers in the Caspian Sea.

— Petroleum production of Russia surpasses for the first time the output of the
United States. Same record will be achieved in 1899 and 1901.

1906. The first massive gusher well of light yellowish, and more valuable,
petroleum is achieved in Surakhani.

1908. Geologist Nickolay N. Tikhonovich (1872-1952) led the great
geological exploration in the inner lands of the Sakhalin Island, the easternmost
possession of the Empire, which resulted in the identification and mapping of
several petroleum regions.

1909. The bay in front of the town of Bibi-Heybat Bay starts to be filled up
with earth and debris (a process completed only in the early 1930s). The goal of
this massive project, directed by the engineer Pavel Pototsky, aimed to facilitate
the exploitation of the seabed of the bay. Off-shore drilling technology of the time
was too rudimentary to allow such endeavor.

1910. The Russian Chemist S. V. Lebedev develops the first commercial
process to convert butadiene into a rubberlike material.

1911. The first petroleum well drilled through the rotary system is achieved
in Surakhani (today Suraxani, east of Baku) by the engineer Von Gaber.

1912. Matvey Alkunovich Kapelyushnikov experimented early turbodrill
prototypes in Azerbaijan. From 1914 to 1937 was director of the bureau
established to develop turbodrill technologies in Russia. Between 1922 and 1925,
Kapelyushnikov in cooperation with engineers S.M. Volokh and N.A. Kornev
from the Mechanical Department of Tomsk Technological Institute developed and
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patented the single stage geared working through a high-speed (1800 to 2000 rpm)
mud turbine equipped with a reducer set to drive rock bits at speeds of 50 to 100
rpm. The machine was featured by a complex planetary gear system (1 to 3 stages)
operating into a sealed lubrication system. 200 up to 300 Gpm (gallons per minute,
corresponding to 757 to 1135 litres) of mud were pumped through the nozzle at
velocities of about 200 feet per second (corresponding to 61 metres per second)
producing power outputs of 12 to 15 horsepower. This invention laid the
foundations for the history of turbo drilling in Russia, and it is remembered as the
Kapelyushnikov’s turbodrill.

1913. Ivan Mikhailovich Gubkin (1871-1939), who later became known as
the founder of petroleum geology in Russia, began to study the petroleum geology
in the Absheron peninsula. His studies were pivotal in the discovery and
development of new productive formations. In 1929, he will be elected member of
the USSR Academy of Sciences and awardee of the Order of Lenin. The Gubkin
Russian State University of Oil and Gas (founded in 1930) is named after him.

1915. Toluene, which is similar to benzene, is produced to supply the
growing military demands. Production was organized between the “Neftegaz”
Joint Stock Company, the Benkendorf and the Military Industry Committee.
Professors Nikolay Zelinskyand and S.A. Vishetravsky are sent to Baku to instruct
local scholars about the production of benzene and toluene from fossil fuels.

1915 — 1916. The process of gas lift was tested for the first time

1917. When the Russian supply is cut off by the revolutionary turmoil, the
manufacture of the so called white medicinal oil - largely exported in the United
States - greatly falls.

1918. Private oil & gas concessions, properties, facilities, and machineries
are confiscated by the Russian authorities.

1921. The Russian leader Vladimir Ilyich Ulyanov, better known as Lenin,
attempted to invite the major U.S. oil companies to operate in the oil regions of
Baku, Grozny, Emba, and Ukhta in order to revitalize the national petroleum still
partly in standstill after the revolution.

1928. The industrial exploitation of the petroleum resources begins in the
northern part of the Sakhalin Island. The first petroleum field put in production
was located in the area of Okha. In the following decades, four main districts
would be developed: Ehabi, Katangii, Easter Ehabi, and Nutovo.

1929. The geologist Ivan N. Strizhov (1872-1953) - who thoroughly studied
the American refining system and authored the book Amerikanskiye
nefteperegonnyye zavody - American Refineries) - together with Nickolay N.
Tikhonovich are sent to explore for petroleum in North Russia along the Timan
formation and Seregovsk anticlines, on the west slope of the Urals chain. The area
corresponded in some extent to the today Timan-Pechora Basin Province of
Northwest Arctic.

1930. They drilled the landmark well “Chibyu.” And struck the larger
petroleum formation of the area.
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4. Render the text.
BLACK GOLD: HOW THE RUSSIAN OIL INDUSTRY WAS BORN"

The world’s modern petroleum industry was born in the Russian Empire and
soon became the most important pillar on which the Russian economy still stands.
Oil has been extracted since ancient times, primarily for construction and medical
purposes. As for the modern petroleum industry, it was born in the Russian
Empire: the world’s first oil well was drilled on the Absheron Peninsula near Baku
way back in 1846.

Baku Region attracted leading petroleum companies from around the world.
Here, enterprises run by the Rothschild family and the Nobel brothers vied
ruthlessly with each other for supremacy. Winston Churchill once said that “if oil
1s a queen, Baku is her throne.”

In the early 20th century, the Russian Empire was one of the globe’s top oil
producers, occupying 30% of the market. The Revolution of 1917, Civil War and
nationalization of the oil companies hit the industry hard. Still, the foreign capital
didn’t leave Russia. The Rothschilds and Nobels were replaced with Standard
Oilof New York and Vacuum (later known as Mobil).

In 1923, the situation in the Soviet petroleum industry normalized, and oil
export returned to pre-revolutionary levels. The Caucasus and Caspian regions
remained the country’s most significant oil-producing areas and were strategically
important for the Germans’ implementation of Operation Barbarossa.

After the war, new oil regions were discovered. In the 1950s, deposits sited
in the Volga Region and Urals accounted for about 45% of the total oil production
in the USSR. Exploitation of the vast territories of Western Siberia got underway
in the 1960s. This in turn was followed by a mass internal migration to this densely
inhabited region.

The increase in Soviet oil export led to a decline in world oil prices, and was
one of the reasons for the establishment of the Organization of the Petroleum
Exporting Countries (OPEC) in 1960.

In the 1980s, the Soviet petroleum industry entered a period of decline. The
reasons were the depletion of existing wells due to intensive drilling and a lack of
investments in the exploration of new deposits.

The real crisis began after the Soviet fall. Domestic demand, export
possibilities and drilling volumes all reduced. The state tried to overcome the
crisis. Demonopolization and privatization of the industry led to the establishment
of a handful of oil giants covering the full cycle of petroleum production — from
exploration to export (Rosneft, Yukos, Lukoil and others). The crisis was
overcome in 1997, when production volumes were restored.

Today Russia is among the world’s oil market leaders. Despite a significant
decline in oil prices, this industry remains the foundation of the modern Russian
economy. The Russian government seeks to change the situation. In the words of

10 https://www.rbth.com/business/326217-black-gold-how-russian-oil
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Prime Minister Dmitry Medvedev, “The central task today is to create a highly
effective and high-tech economy. Such economy will generate backbone revenue
streams, and that will help us to be less dependent on oil incomes.”

5. Render the following in English, using the active vocabulary.

— Name the most common reservoir rocks.
— Name the main elements in studying sedimentary basins.

B Hacrtosmiee Bpems 1mpu moucke HedpTH UM raza HePTIHUKU
PYKOBOJCTBYIOTCS HayYHO-TEXHMUYECKUMHU NpuHIMnamMu. M3ydas, comocTaBisis u
UHTEPIPETUPYS MHPOPMAIINIO, TOTYYEHHYIO MPU MOMOIIM CHHUMKOB C BO3/yXa,
CIYTHUKOBBIX H300pak€HUIl, O0TOOpa KepHa U Teo(U3MUECKUX HCCIEIOBAHHNA
HNOUCKOBUKM MOTYT JOCTATOYHO TOYHO OIpPENEIUTh IOA3EMHBIE CTPYKTYpBHI,
COJepKallle CKOIUIEHUS YIJeBOAOpoJoB. HecoMHEHHO, Kaxablii Treosor-
HEe(TAHUK IPU OLEHKE OCAJ0YHbIX OacceiHOB JOJKEH 3HaTh, YTO TaKoOe
MaTEpUHCKasl TOpOAa, KOJUIEKTOP, MOPOAA-TIOKPHIIIKA, JIOBYILIKA, BpeMs
CO3pPEBAHUS U MUTpAIUS.

3HaHue crparurpaduu, naneoreorpadpud U CEIUMEHTOJIOTUU IUIOLIAIU
IIOMOTaeT MPU OKOHTYPUBAHUM U ONPEJECIICHUU MOTEHIHATBHBIX MAaTEPUHCKUX U
KOJUIEKTOPCKUX mopoj. Kak M3BeCTHO, mepekphIBarolias Mopoja HE JOMyCKaeT
MUTPAIUIO YTIEBOIOPOAOB U3 KOJJIEKTOpPA, MOATOMY HEOOXOIWMO MPOM3BECTH
OLICHKY €€ MOIIHOCTH M TMpOTsDKeHHOCTU. MTak, noByIIka — 3TO TOPHUCTHIH,
MIPOHULIAEMBIN CIION MOPOBL, IEPEKPBITHIA HEMMPOHULIAEMBIM ILIACTOM.

[Ipy moMoOmM TEOXMMHYECKOTO aHaliW3a M METOAOB MOJACITUPOBAHUS
OaccelfHa pacCUMTHIBACTCA TEepMalbHAs HCTOPHS MATEPUHCKOW TOPOABI IS
OTIpe/IeNICHUs] BOZMOKHOCTH 00pa30BaHUs yrieBOIOPOAOB, T.K. CO3PEBAHUE MTOPO]
3aBUCUT OT TemmepaTypsl. OOpa3oBaHue He(TH U Tra3a NPOUCXOAMUT IPH
TeMneparypHoM auanaszone ot 60° qo 120° C.

TmarensHOe U3y4eHUE MUTpaluu yIJI€BOJIOPOAOB IOMOTaeT
KOJIMYECTBEHHO OIpeNeIuTh UX Ha ompeaeneHHoW miomamu. HWrak, ciegyer
CKa3aTb, YTO OTKPHITUE HOBBIX MECTOPOXKIECHUN W MEpeoleHKa CTapbIX — 3TO
MPOJOJDKUTENbHBIA W JIOPOTOCTOSIIMKA  MPOIECC. [ToaTomy  BBIOOD
COOTBETCTBYIOIIMX METOJOB W HAYYHOTO MOAXOJa B PEIICHUH NAaHHOW 3a/adyd
OUYEHb Ba)KEH.

Answer the following questions.

What is known as a trap?

What is petroleum geology?

What types of migration do you know?

What is the aim of geochemical analyses?

What helps in determining a reservoir rock?

How is a source rock identified and delineated?
What prevents escaping of a fluid from a reservoir?

Nk L=
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8. What is exploration for petroleum based on nowadays?

9. What does the work of a petroleum explorationist consist of?

10.What geological and geophysical studies provide geologists with necessary
info?

11.Why is the discovery of new plays and reassessment of old ones a long and
costly process?

12.What are the main physical characteristics of a reservoir rock and how are they
determined?
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SESSION 19. THE HISTORY OF OIL PRODUCTION DEVELOPMENT IN
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speaking.

stratedy of territorial cluster.
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Study the picture and comment on the production potential. Add extra

information.
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3. Study the picture and provide more information on the territorial clusters.

8Y 40 H3L15N7I AT8INISSY
GNV NOILONYLSNOD

AYLSIWIHI0HL3d NI

I9NIdALOLOYd 40 Y3LN3D

HY 40 H3LSMID ONIY3IINIDNI
ANIHOVIA SYD aNV 110

IN3IWCIND3 HOAL-HOIH OL

$5300V F1dILINW 30 ¥3ILN3D

sjuediiyed of

N3
eyewoirewoldayaN IM
ysewayau||Nyseg NS
Ysewzesayaueyn OdN J71
O JRQUIZED-YNZO Al 2T
N1¥sn 3dH 13854
NSY 3dH 13854
Nnidsn 3dH 13854
Aouisouydayesn uonesodio)
HauldINY5Ed DT
wiyyayaucididyseg Ins
Paoudwiyayauleae|es JSid
HY dUMNI INS

84 40 315N
ONIYIINIONT SVYD ANY TI0

iy

H31N3D ONI¥3INIDONG

Y

84 40 ¥315N12
TVIHOLIYYIL TVIIWIHIO0YL3d

h

L

'8 515A|EIED
J0 Jue|d [ealway) pazijeldads Aequilys] 377
Auedwo3a epos JIjyseg IS[0
ynyaney-zayuAs Jsro
ued [earwayronad yeweyu1s IS0

SIINYdINOD DNINLIVANNYIN

suedpiued 19

gt
zaju|sBioaypuiese|es 1N I
wiyyayan
poaez Adujejuawiadsyy M
WM 2LH 2M
HNZO 2510
BALEUIBYY IdZ I
dNL 233015 71
UMY
Jyuasy AMuuoisieaouu] 377
SojouyyaL OdN 2510
1sejdyseq 7]
#Y NV DILIN gY 385
g4 dYANI 3NS

84 40 AHLSINIHOO0YL13d
J9VYNNOL-MO1 40 H31SN1

J179Nd3d NV1SOLYOMHSYE 40 ¥31SN1J

IVIHOLIMYEAL TVIINIHO0¥.13d 40 3N3HIS-MI018

97



4. Study the picture and provide more information on the refining capacities.
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5. Study the picture and provide more information on the petrochemical

territorial cluster.
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FAMOUS RUSSIAN SCIENTISTS AND THEIR DISCOVERIES

Russia is the native country of many renowned scientists. They made
discoveries in various fields, from physics to ophthalmology, and also found
practical application of their theories. People across the world use their
inventions.

Mikhail Lomonosov.

He made many discoveries in various fields: he is regarded as the first to
discover the law of mass conservation (1760) and to establish mechanistic
caloric theory and the chemistry of minerals and glass. Lomonosov is the
founder of Russia's first classical university — Moscow State University (1755).

Nikolay Lobachevsky.

The founder of hyperbolic geometry (1829) which was later recognized as a
valid alternative to Euclidean geometry. Graduated from Kazan University
where he later held the position of professor and then rector.

Pafnuty Chebyshev.

Made several breakthrough discoveries in mechanics and mathematics.
Chebyshev designed over 40 mechanisms still used in the modern automotive
industry and instrumentation.

Sofia Kovalevskaya.

Made a series of discoveries in mathematics. She was awarded the Prize of the
Royal Swedish Academy of Sciences for her thesis on integrable rigid body
motion (1888).

Aleksander Stoletov Russian physicist who worked in electrical engineering,
optics and molecular physics. He designed and constructed the first
photoelectric element, a device which transforms the energy of photons into
electricity.

Dmitri Mendeleev.

Mendeleev formulated the Periodic Law and created his own version of the
periodic table of elements (1869). The system that he devised made it possible
to correct the properties of some elements that had already been discovered and
also to predict the properties of elements yet to be discovered. His discovery is
viewed as the most significant contribution to materials chemistry.

Alexander Popov.

He was one of the first to find practical applications of electromagnetic waves,
particularly in wireless communication. He designed and built a state-of-the-art
radio receiver that was unique for its time (1895).
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Alexander Butlerov.

Butlerov is one of the principal creators of the theory of chemical structure. He
was a graduate of Kazan University. Later he taught at St. Petersburg
University.

Sergey Botkin.
Botkin created the theory of a living organism as a unified whole. He was the
first to suggest that catarrhal jaundice (hepatitis) or Botkin's disease was caused
by an infection.

Nikolay Pirogov.

Pirogov is considered the founder of field surgery, regional anatomy and the
founder of the Russian school of anesthesia. Surgery became a science thanks to
him.

Ivan Pavlov.

Pavlov is the founder of physiology of higher nervous activity. He is the first
Russian Nobel Prize winner (1904). He received awards for physiology of
digestion.

Elie Metchnikov.
The founder of comparative pathology, evolutionary fetology and immunology.
Mechnikov discovered phagocytosis. Mechnikov is the founder of gerontology.

He was awarded a Nobel Prize for his contribution to the study of the immune
system (1908).

Alexander Mozhaysky.
Mozhaysky was a naval officer and inventor. He designed, built and tested one
of the world's first airplanes (1882).

Nikolay Zhukovsky.

Zhukovsky is the founding father of Russian aeronautics. He is also the founder
of modern hydrodynamics. A graduate and later a professor at Moscow State
University.

Vladimir Zworykin.

An engineer and inventor. Born and educated in Russia. One the founding
fathers and pioneers of television. He invented the cathode ray tube (1929),
iconoscope (1931), electrooptical television system (1933) and laid the basis for
colour television (1940s).

Pavel Cherenkov.
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Cherenkov is the author of several groundbreaking discoveries in physical
optics, nuclear and high-energy physics. He was awarded a Nobel Prize for
Physics in 1958.

Nikolay Vavilov.

Vavilov was a botanist and geneticist, best known for establishing the scientific
bases of selection and the study of world centres of the origin of cultivated
plants. He is the author of the doctrine of plant immunity.

Lev Landau.

Landau is the author of the "Course of Theoretical Physics", which has been
republished many times in 20 languages. He made major contributions to all
spheres of physical science, from quantum mechanics to plasma physics. In
1962 he received the Nobel Prize for Physics for his research of the
superfluidity of helium.

Nikolay Basov.

One of the creators of the first quantum generator and a range of lasers. Nobel
Prize winner for Physics in 1964. A graduate of the Moscow Engineering
Physics Institute.

Alexander Prokhorov.
An inventor of laser technologies. He created a range of lasers. Nobel Prize
winner for Physics in 1964.

Pyotr Kapitsa.

He 1s a winner of the Nobel Prize for Physics in 1978 for his discovery of
superfluidity of liquid helium. He designed a commercial installation for gas
liquefaction. A graduate of the Peter the Great St. Petersburg Polytechnic
University. One of the founders of the Moscow Institute of Physics and
Technology.

Leonid Kantorovich.
A mathematician, economist, and the founder of linear programming. A winner
of a Nobel Prize for Economics in 1975.

Nikolay Semyonov.

One of the founders of chemical physics. He is mostly known for his research of
chain reactions. A winner of a Nobel Prize for Chemistry in 1958. He graduated
from the department of physics of Petrograd University and taught at Tomsk
Polytechnic Institute and Tomsk University. One of the founders of the Moscow
Institute of Physics and Technology.

Igor Kurchatov.
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Author of several breakthrough discoveries in nuclear physics. Among them:
the first nuclear reactor in Europe, the first Russian A-bomb and the first fusion
bomb. In 1954 he was in charge of building the first nuclear power plant in
Obninsk, USSR.

Andrei Sakharov.

A pioneer of controlled thermonuclear research. One of the leading figures in
the Soviet thermonuclear bomb project (1953). A renowned human rights
activist and winner of the Nobel Peace Prize in 1975.

Sergey Korolev.

Korolev was a leading Soviet rocket engineer and spacecraft designer and is
considered by many as the father of practical astronautics. Among his major
achievements are the first successful launch of an orbiting satellite (1957) and
the first manned space flight of Yuri Gagarin (1961).

Mikhail Mil.
Aerospace engineer and scientist. The creator of the 'Mi' helicopter series. A
graduate of Tomsk Polytechnic Institute.

Andrei Tupolev.

Aircraft designer. In 1968, Tupolev introduced the world's first supersonic
airliner, the Tu-144. Over 70 types of aircraft were designed and put into mass
production under his supervision.

Svyatoslav Fyodorov.

An ophthalmologist and microsurgeon. In 1962, in cooperation with Valery
Zakharov, he created one of the world's most rigid intraocular lenses. In 1973,
he developed a new surgical technique to treat the early stage of the glaucoma.
Consequently, his method became widely used.

Zhores Alferov.

An author of over 500 scientific papers and around 50 inventions in
semiconductor and quantum electronics. In particular, Alferov invented the first
stable transistor. He was awarded a Nobel Prize for Physics in 2000. A graduate
of the Leningrad Electrotechnical Institute.

Grigori Perelman.

One of the most renowned contemporary mathematicians. He solved the
Poincaré conjecture, one of the seven Millennium Prize Problems (2002). Andre
Geim and Konstantin Novoselov Graduates of the Moscow Institute of Physics
and Technology. Winners of a Nobel Prize for Physics in 2010 for their study of
graphene, the material which is supposed to define the future of electronics.

Yuri Oganesyan.
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Leads research aimed at the synthesis of new chemical elements. From 1999—
2010, he and his colleagues were the first to synthesize 6 superheavy elements
ahead of their western counterparts.

Alexei Starobinsky.
A pioneer of the "inflation theory" that explains the birth of the universe.
Winner of the Kavli Prize for Astrophysics (2014).

Rashid Sunyaev.

One of the authors of the theory currently known as the Sunyaev-Zel'dovich
effect under which electrons associated with gas in galaxy clusters gradually
scatter cosmic microwave background radiation. Winner of the Kyoto Prize
(2011), an award given for making the world better.

Mikhail Lukin.

Graduate of the Moscow Institute of Physics and Technology. Professor at
Harvard University. He proved that a beam of light can be halted in an
environment and then controlled with a laser. The technology he developed can
be used in quantum computers — a new step in the technological development of
humanity.

Artem Oganov.

A graduate of Lomonosov Moscow State University who worked at the Moscow
Institute of Physics and Technology. Professor at Stony Brook University (New
York). He is known mostly for his work on the discovery of computational
materials and crystal structure prediction. He holds numerous prestigious prizes,
including an ETH Latsis Prize, Research Excellence Medal of the European
Mineralogical Union, and three most-cited paper awards from Elsevier. He
created laboratories in China and in Russia.

Dmitry Svergun.

Graduate of Lomonosov Moscow State University. Gained worldwide
recognition for new practical applications of X-ray radiation. Professor, Habil.
PhD. He is the head of the European Molecular Biology Research Laboratory in
Hamburg.

Vladimir Krasnopolsky.

Made several discoveries concerning our Solar System. He was one of the
creators of spectrometers for the first Soviet interplanetary probes. He
discovered the ozone layer, helium and methane in the atmosphere of Mars.

Alexander Holevo.
Author of 170 papers, including books published abroad. He made a substantial
contribution to the mathematical foundations of quantum information science.
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He is the holder of three international awards: Quantum Communication Award
(1996), Alexander von Humboldt Research Award (1999) and Claude E.
Shannon Award (2016). Graduate of the Moscow Institute of Physics and
Technology.

Eugene Kaspersky.

A world-renowned expert in cyber security. He is the creator of anti-virus
software that is designed to protect users against computer viruses, trojans,
spyware, and unknown threats. Eugene Kaspersky is listed by Foreign Policy as
one of the Top-100 Global Thinkers of 2012. He holds an Honorary Doctorate
of Technology degree from Plymouth University.
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