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INTRODUCTION

The modern community requires the graduate of an educational institu-
tion to be successful in his professional activity and could make a career in-
dependently, work in competitive environment at national and international
levels, thereby, contributing to prosperous well-being of the society.

The modern conditions of professional activity which are the result of rap-
id development of global business determine an increasingly growing interest to
learning foreign languages and, especially, English as a means of international
communication. The success of cross-cultural relationships depends on the abil-
ity of people to adequately understand each other, interact and cooperate.

ESP Correspondence Course is organized around a subject—matter core
and is appropriate to the needs of specific groups of students. The main pur-
pose is language proficiency development for 3d—4" year correspondent stu-
dents majoring in petroleum engineering.

The manual develops the necessary practical skills to support communi-
cation in both oral and written forms of the language required by the condi-
tions of professional interaction.

The course consists of two modules, four units, two self-study parts, two
key to self-study sections and a variety of supplementary material. The
course may require classroom work or can be partially or entirely worked
through at home by individual students.

The modules correspond to the basic fields of professional expertise in
petroleum engineering and are developed to train the skills relevant for the
successful accomplishment of the Progress Test tasks.

Each module focuses on a core of useful language related to the topics of
professional interest with which the students need to be familiar. The suggested
succession of modules is predetermined by the nature of language mastering abil-
ity. It provides gradual increase in complexity and difficulty of studied material.
In accordance with this pedagogical principle, profound knowledge of basic lan-
guage units (vocabulary) and their combinability (grammar) makes it possible to
recognize them in a natural written speech (reading). Subsequently, speaking and
writing skills can be further developed as productive aspects of language usage.

The units follow the same basic structure which includes Lead-in sec-
tions, briefly introducing the basic subject-matter, and Practice sections,
consisting of a set of exercises to train and develop the necessary skills and
language aspect usage. The phonetic, vocabulary, grammar, reading and writ-
ing practice is provided. Assessment sections, reinforcing students’
knowledge of the topics, vocabulary and structures presented in the previous
units or the entire module, include Progress Tests which are aimed at getting
feedback and assessing students’ progress throughout the course.

The course is accompanied by easy to comprehend and operate Appendix-
es which can be used as Vocabulary, Grammar and Writing reference materials.



Course Outline

CopepxaHue nporpaMmbl 1 uenu obyyenus MpocheccnoHanbHomy
WHOCTPaHHOMY A3bIKY (aHFNMUNUCKOMY)

Heabto guctumiunasl «IIpodeccronanbHbIi HHOCTPAHHBIN S3BIK (aH-
TJIMACKUI )» SIBIISIETCS] COBEPIICHCTBOBAHNE MHOS3BIYHOM KOMMYHHUKATUBHOMN
KOMIIETEHIIUM CTYJEHTOB, HEOOXOAMMOW IJi1 OCYIIECTBIIEHUS Mpodeccro-
HaJbHOM JEATEIbHOCTH W MO3BOJISIIOLIECA MM HCIOJIb30BaTh MWHOCTPAHHBIN
S3BIK B IpO(peccronansHoi cdepe.

B pesynbrare ocBoenus quctuiinabl «lIpodeccrnonanbHbiii HHOCTpaH-
HBIH S3bIK (QHTJIMMCKUI )» CTYAEHTHI 10JKHBI YMETh!

B o0usiacTu roBopenus:

e CTPOUTH HEOOJBIME MOHOJOTHYECKHE BCKAa3bIBaHUA MO Tpodeccro-
HAJIbBHOM TEMATHUKE B MPEAEIax U3YYEHHBIX TEM C ONOPOM HA KaPTUHKHU, CXeE-
MBI WJIA OPUTUHABHBIE TEKCTHI.

B o0sacTu yrenus:

e MOHUMATh KOPOTKHE aJallTUPOBAHHBIE TEKCThI, OTPAKAIOIIUE CUTYa-
IIUU CBA3aHHBIE C MPOPECCUOHATBHON e TEIHHOCTHIO;

e U3BJICKaTh HEOOXOAMMYIO0 HMH(OpPMAILMIO U3 AYTEHTUYHBIX TEKCTOB
OOIIETEXHUUECKOW U TPo(ecCHOHaNbHON HAIPABICHHOCTH;

B o0s1acTu nucpma:

e TIMCaTh KOPOTKOE COOOIIEHUE MO BOIIPOCAM, CBS3aHHBIM C OMTMCAHU-
€M OT/ACNIBHBIX (PAKTOB, COOBITHIA;

e COCTaBUTh AaHHOTAIIMIO TEKCTa MO MPOGECCUOHAIBHON TEMATHKE;

Hapsiny ¢ nmpakTudeckoil 1enbo oOy4eHusl, JaHHbIA Kypc UMeeT o0pa-
30BaTeJIbHbIE U BOCHUTATENbHBIC 1IeNU. JlocTUkeHre 0Opa30BaTelIbHBIX Iie-
Jiel OCYIIECTBIISIETCSL B aCIIEKTE T'yMaHU3allUA TEXHUYECKOro 00pa3oBaHus U
O3HAYaeT PaCHIMPEHUE KPYro3opa CTYACHTOB, MOBBIIICHUE YPOBHS OOIIEH
KYJbTYPhI MBILIJICHUS, OOIICHUS U PEUH.

Peanuzanusg BOCHIMTATENBHOIO MOTEHUIHUAIA Kypca MPOSIBISIETCA B TIO-
TOBHOCTH CIIEIIUATMCTOB COACHCTBOBATh HANa)XKMBAHUIO MEKKYJIBTYPHBIX U
HAYYHBIX CBS3€H, MPEACTABISATh CBOIO CTPAaHy Ha MEXIyHapOJIHBIX KOH(e-
PEHLMAX U CUMIIO3UYMAaX, OTHOCUTBHCS C YBaXKEHUEM K JTYXOBHBIM LIEHHOCTSIM
JIPYTUX CTPaH U MPEICTABUTENEH NHOU SI3bIKOBOU KYJIBTYPBI.

[Ipu oOydeHHM CTYyJACHTOB AHTJIIMHCKOMY SI3BIKY CTaBSITCS CJEAYIOIINE
3aJa4u:

e (¢opMHpOBaHHE JEKCUKO-TPAMMATHYECKUX HABBIKOB W Pa3BUTHE
YMEHHI B OMOCPEIOBAHHBIX BUIaX peuyeBoi aestenbHocTy (nainee BPJI);

e IUIAHOMEPHOE U LICJICHANIPABIEHHOE Pa3BUTUE YMEHUN HCHOJIb30Ba-
HUS CTpaTEruii aBTOHOMHOM y4eOHO-IT03HAaBATEIbHON AESITENbHOCTH;



e (¢dopMHpOBaHKE MO3UTHUBHOTO OTHOUIEHUS W MHTEpeca K KYJbType
CTpaHbl U3y4aeMOro SI3bIKa;

e CTUMYJIMPOBaHMWE MO3HABATEJILHOM aKTUBHOCTHU CTYJIEHTOB U MOTH-
BallUM K M3YYEHUIO ACIIEKTOB HCIIOJIb30BAaHUS MHOCTPAHHOIO SI3bIKA B IIPO-
(beccroHAIbHOM OOIIEHUH.

[enu u 3aga4y TUCUMIUIMHBI JOCTUTAIOTCS HA MPAKTHYECKUX 3aHATHSX,
B TIPOIECCE CAMOCTOSTEIHHOM pabOThI CTYJIEHTOB U KOHCYJIbTAlU, B (hopme
AJIIEKTPOHHOT0 00y4YeHHUs U OH-JIalH. [Ipu o0ydyeHnn uCnoyib3yroTcsl Kak Tpa-
JUIMOHHBIE, TAK U COBPEMEHHBIE METOIbI U TPUEMBI O0YUYECHUS.

Coaep:xanue o0y4yeHus onpeenseTcs cneunpuKoil Kypca 1 BKIOYAET
OTIPEJICNICHHbI HA0Op JEKCUYECKUX €JAMHMI], TPAMMATHYECKUX TEM CO-
[UOJIMHTBUCTUYECKUX M CTPATETMYECKUX HABBIKOB U YMEHHH B OMOCPEI0-
BaHHBIX BHJIaX PEUEBOU JEATEIBHOCTH, IO TEMATUKE B cdepe MOBCEIHEBHO-
OBITOBOTO M MPO(PECCHOHATEHOTO OOIICHUS.

®OHETUYECKNI MUHUMYM. 3ByKkoBOii CTPOil aHIIIMIACKOTO S3bi-
Ka; 0COOCHHOCTH NMPOU3HOLIEHUS aHTJIUICKUX TJIACHBIX U COTJIACHBIX, yaape-
HUE, OCOOEHHOCTHM WHTOHALMU aHIJIMICKOro MPEeAIoKEHUs Ha MaTepuaie
U3Y4YaeMbIX JEKCUYECKHX SUHULl U T'PaMMATHYECKUX SBJICHHI, BCTpEYarO-
HIMXCA B pACCMaTPUBAEMbIX TEKCTaX.

JJEKCUYECKUU MUHHUMYVYM. 3a nomnHslit Kypc OOydeHHs CTYACHT
npuoOperaer cioBapHbiil 3anac B 1000-1500 nekcuueckux eauHul (CI0B U
CJIOBOCOYETAHMIA).

JlaHHbIN 00BEM JICKCUUECKUX €IMHUIL SIBJISICTCSI OCHOBOM IS pacIiupe-
HUS NOTEHLUAIBHOTO CJIOBAPHOIO 3araca CTYJIEHTOB, U IO3TOMY IIporpamma
MpeaycMaTpuBaeT yCBOGHUE HamOoJee YMOTpeOUTENbHBIX CIIOBOOOpa30Ba-
TEJBHBIX CPEACTB AHTJIMMCKOTO $3bIKa: MPEPUKCOB, OCHOBHBIX Cy(hPpuKcoB
MMEH CYIIECTBUTENIbHBIX, MpUIaraTelabHbIX, HApEUul, riaroios. B cioBap-
HBIM 3amac BKJIIOYAIOTCS Takke (pa3eosoruueckue coderaHusi, Haubosee
yHOTpeOUTENbHbIE CUHOHUMBI, AaHTOHUMBI, BCTPEYAIOIIMECSd B aHTIMICKUX
HAy4YHbBIX U TEXHUYECKUX TEKCTaX.

I'PAMMATHYECKUN MUHUMYM. B npoiecce 00y4eHus: CTyJICHT
yCBaMBAaCT CJOXKHBIE T'paMMaTH4ecKhe (POPMBI M CTPYKTYpPbl AHTIIHICKOTO
A3bIKA, XapaKTepHbIe U1 MpOo(decCHOHaTbHOU cdepbl OOIIEeHUs U TeXHUYE-
CKUX TEKCTOB.

Henuunsle ¢popmsl rnarona. [Ipuyactue u npudactusie 000poThl. Crio-
coObI niepeBoaa. Ocodbennoctu ynorpednaeHus. ®yHkuuu u Gopmbl HHPUHU-
tuBa. CriocoObl mepeBoa Ha PyCccKuil si3bIK. OCOOEHHOCTH YNOTpeOIeHuS.
Koucrpykiuu cinoxxHoro gomnoiaHeHus. KOHCTpYyKIMM CIOXHOTO TMOJyIeKa-
niero. OyHkIMKU, nepeBo] U 0coOeHHOCTH yrnoTpeOaeHus:. OyHkuu u Gop-
Mbl TepyHausi. CriocoObl epeBo/ia Ha pyccKuid si3bIK. ['epyHananbHbie 000-
potsl. [lepeBon, hbyHkimu u ynorpedieHue.



dopMUpoBaHUE BBHIIIENEPEUNCICHHBIX HABBIKOB SIBISIETCA HEOOXOH-
MOW OCHOBOW Pa3BUTHSI LEJIOTO PsAJla YMEHHUM, ONIPEIACISAIOIINX YPOBEHb UHO-
SI3LIYHOM KOMITIETEHIINH, JTOCTAaTOYHOM JJIsl OTIOCPEIOBAHHOTO OOIIEHHS.

YMEHUM A 'OBOPEHUA

e BECTM YCTHbIH OOMEH MH(pOpMalnHel Ha AaHIVIMICKOM SI3bIKE B IO-
BCEIHEBHBIX CUTYAIIUSIX HA 3JIEMEHTAPHOM YPOBHE;

e OTBEYATh Ha BOIMPOCH], 0OMECHUBATHLCS MHEHUSIMH U WH(OpMaIuei B
npejenax M3ydYeHHBIX TeM mpodeccuoHanbHol HampasieHHocTH: Oil And
Gas Industry, Hydrocarbon Exploration, Oil Extraction Methods, Drilling,
Oil And Gas Transport and Storage, Underground Pipeline Construction
Stages.

YMEHUA UTEHUA

e TIOHMMAaTh KOPOTKHE aJalTUPOBAHHBIE TEKCTHI, UMEIOUIUE Mpodec-
CUOHAJIBHYIO TEMATHUKY;

e U3BIEKATh HEOOXONUMYIO MH(GOPMAIMIO M3 AyTEHTUYHBIX TEKCTOB
OOIIETEXHUYECKOU U OOIIeHAYYHOU HaNpaBIEHHOCTH U3 y4eOHUKA U CIEIH-
aJM3UPOBAHHBIX U3JAHUM;

e IIOHMMATh JIOTMYECKYIO CTPYKTYpY TEKCTa U IMOCJIEAOBATEIHLHOCTH
COOBITHI, U3JT0KEHHBIX B HUX;

e BBIOMpATh BHUJ YTEHUS B COOTBETCTBUU C IIOCTaBJIECHHOU UEIbIO
(03HaKOMHUTEIBHOE, MPOCMOTPOBOE, IOMCKOBOE U JIp.) MPHU pabOTe C TEKCTaMH.

YMEHMS ITMCbMEHHOM PEUN

e IHMCaTh KOPOTKOE COOOIIEHHE MO KIIOUEBBIM CJIOBAaM cllaiija, CBS-
3aHHBIM C OMKMCAHUEM OTJEIbHBIX (PaKTOB, COOBITUH;

e TIHMCaTh rPaMMATHUYECKU M JIEKCUYECKH MPaBUIIbHOE COOOIIEHHUE, CO-
Jiep>Kallee OTBET Ha MTOCTABJICHHBIN BOMPOC;

e HamMcaTh aHHOTAILIMIO TEKCTa MO MPOodeCcCUOHANIBHONU TEMAaTHKeE.

Course Structure and Progress Test Requirements

CTpykTypa Kypca

Crpykrypa kypca «IIpodeccruoHanbHbli HHOCTPAHHBIN SI3BIK (QHTJIMMA-
CKUii)» pa3pabaTbiBaeTCd C YYETOM JHMCTAHIIMOHHOTO U MPOOIEMHO-
OPUEHTUPOBAHHBIX METOJIOB U NPUHIMIA MOIYJIbHOW OpraHu3aluu mpouec-
ca oOy4eHHs WU MPECTaBISIET COOOM JOrMUECKU B3aUMOCBS3aHHbBIE MOIYJIH.
Kaxnpiii u3 Moaysen uMeeT eIUHYI CTPYKTYPY U COCTOUT U3 YPOKOB, 3aJa-
HUM IS CAMOCTOSITENIBHOI'O BBIMOJIHEHUS U MPOBEPKU, & TAKKE TECTOBBIX
KOHTPOJIBHBIX padoT.

B cooTBercTBUU C NEHCTBYIOIIMMU y4e€OHBIMU IUTaHAMH Ha TOJTHBIN
Kypc oOyuenus «lIpodeccnoHambHOMY HMHOCTpAHHOMY SI3bIKY (QHTJIMHACKO-
My)» JUISl 3a0YHBIX OTIEJICHHUI BY30B HES3BIKOBBIX CHEIUATBHOCTEH OTBO-



TUTCS HE MeHee 24 4acoB 0053aTeNIbHBIX ayIUTOPHBIX 3aHITHH, 264 Jaca ca-
MOCTOSITENIbHON PabOThl U KOHCYJBTAIlMU W3 pacyeTa OJIUH 4ac Ha KaKI0TO
CTyJIeHTa. 3a KypC 00y4YeHHUS CTYJCHT BBITIOJHSIET YEThIPE KOHTPOJIbHBIC pa-
0O0TBI, CJTaeT YEeThIpPE 3a4eTa.

Pacnpenenenuie yueOHbBIX 4acoB.

3 xypc: 12 gacoB ayauTOpHBIX 3aHATHM, 132 gaca camMOCTOATENBHOM pa-
00Tbl. CTYJIEHT BBINOJIHSIET ABE KOHTPOJbHbBIC PAOOTHI U CAAET 3aU€T B KOHIIE
MSATOTO U IIECTOr0 CEMECTPOB.

4 xypc: 12 yacoB ayIMTOpHBIX 3aHATHHM, 132 yaca caMOCTOATEIBHOU
paboThl. CTYJIEHT BBIMOJIHSET YEThIPE KOHTPOJbHBIE paOOThI, CAET 3a4€Thl
10 OKOHYaHUU CEJIbMOTO U BOCBMOI'O CEMECTPOB OOYUECHHUHI.

TpeOoBaHus Ha 3a4eTe

[Iporpamma gaHHOrO Kypca mpeaycMaTpHUBaeT MpoOBelieHUE PyOeKHOTO
KOHTPOJISI 3HAHWUW, HABBIKOB U yMEHUU. L{eabt0 KOHTpONS sSBISETCA OLIEHKA
KadyecTBa S3bIKOBOM IIOJITOTOBKU CTYJCHTOB 1O HM3y4aeMOH y4eOHOM
JUCLUIIAHE.

PyOexxHplii  KOHTpOJb (3a4€T) TMO3BOJIAET OMNPENSIUTh KadueCTBO
YCBOGHHMSI CTyJEHTaMHM Yy4eOHOro Marepuajia mo pasjenaM (moJaremam)
moxyii. [Iposoguresa B V, VI, VII u VIII cemectpax.

3aver. K 3auery JONyCKalOTCAd  CTYJIEHTBI, MPEICTABUBIINEC
KOHTPOJIbHYIO PaboTy, BKJIIOYAIOIIYIO 3aJaHUsl 1O YTEHHUIO, JIEKCUKE W
rpaMMaTUKe, BBITIOJIHSIEMbIE B MUCbMEHHOU (popMme.

JI71s mosty4yeHus 3a4eTa CTyACHT JH0JKEH YMETh:

a) IPOUYUTATh CO CJIOBAPEM TEKCT Ha AHTJIMICKOM SI3BIKE, COJIepKaITUi
M3YUYCHHBI rpaMMaTH4YeCKuil maTepuan. Popma NPOBEPKU — MUCHMEHHBIM
v yctHell niepeBoa. Hopma nepeBona — 600-800 meyaTHbIX 3HAKOB B 4ac
nucbMeHHO win 1000-1200 neyaTHBIX 3HAKOB B Yac YCTHO;

0) Gecena Mo OTHOM U3 MPOMJACHHBIX 32 CEMECTP PA3TOBOPHBIX TEM.

Boinosinenne u opopmiieHrne KOHTPOJIbHBIX padoT

KonndecTBO KOHTPOJIBHBIX 33[JaHUI, BBIIOJHAEMBIX Ha KaKJOM Kypce,
yCTaHaBJIMBAETCS y4EOHbBIM IUIAHOM YHUBEPCUTETA.

Kaxnast koHTponbHas pabota BKIO4YaeT 5 BapuaHTtoB. CTyACHT H0J-
KEH BBINIOJHUTH OJWH U3 5 BapHAHTOB B COOTBETCTBHUH C MOCIEIHUMU IH)-
paMu HOMEpa 3a4E€THOM KHUKKHU:

1,2 — Bapuant Ne 1;

3,4 — Bapuant Ne 2;

5,6 — BapuanT Ne 3;

7,8 — BapuaHT Ne 4;

9,0 — BapuanT Ne 5.



KonTponbsHas pabora gomkHa ObITh BBINOJHEHA Ha JIMCTax ¢opmMara
A—4 nevarapiM criocoboM, 14 mpudrom, Times New Roman, 1,5 unrepsan,
napameTpbl CTpaHuIlbl JoJKHBI cooTBeTcTBOBaTh [ OCTy P 6.30-2003 (Bepx-
Hee, HUKHee, JieBoe noje 20 mM, npaBoe — 10 MM). TUTYJIbHBIN JIUCT TOTKEH
COJIEprKaTh: MOJIHOE HAMMEHOBaHUE 00pa30BaTENIbHOTO YUPEXKIEHUS, BUI pa-
00TbI, HA3BaHUE IUCLUIUIMHEI, (PAMIINIO, UMSI, OTYECTBO CTYJEHTA, KypC, HO-
Mep TPYIIIbI, HOMEp 3a4ETHON KHUKKH, HOMEP KOHTPOJIBHOU PabOTHI.

CryzaeHTsl 3a04HOTO OTAeNeHus u3yyaroT «lIpodeccrnoHanbHbIA UHO-
CTpaHHBIN SI3bIK (AHTJIMICKHI)» 2 ro/la Ha TPEThEM U YETBEPTOM Kypce, T. €.
4 cemectpa. UTorom o0yueHus sBIsIeTCs 3a4eT Ha 4-M Kypcee (8 cemectp).

3adeT Ha YETBEPTOM Kypce MPEeIosaracT BHIITOJTHEHUE KOHTPOIbHBIX

pa6ot Ne 3—4 (7 cemectp — koHTpoasHas padora Ne 3 (TEST 3); 8 cemectp —
KoHTpoJdbHas pabora Ne 4 (TEST 4).
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UNIT 5

OIL AND GAS INDUSTRY

LEAD-IN
Match the words in bold with the pictures a—d.

Oil and gas industry has two sectors: the upstream sector and the down-
stream sector. Workers in the upstream sector find and produce crude oil
and gas. Workers in the downstream sector produce useful things from
crude oil, like fuel for car and planes.

C

I. Read and remember the list of words associated with Petroleum
Engineering.

1) engineering — TEXHOJIOTUSl, TEXHUKA; NHKEHEPHO-
TEXHUYECKas ACSATEIbHOCTD, MHKEHEPHO-
TEXHUYECKHE PabOThI

2) petroleum engineer- — HedTEra30BOE JEIO
ing
3) branch — OTpaciib, pazjaei (HayKH)
4)  to develop — pa3pabaTbIBaTh, pa3BUBaTh
development — pa3paboTKa, pa3BUTHE
5) exploitation — DKCIUTyaTalus, pa3padoTka MeCTOPOXKACHUS
6) to forecast — IIPOTHO3UPOBATH
7)  to produce — n100ObIBaTh

production — noOpIua

11



8)
9)
10)

11)
12)
13)
14)
15)
16)
17)

18)
19)

20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)

31)
32)
33)
34)
35)
36)
37)

mining engineering

deposit

production engineer

reservoir engineer
civil engineering
to process

to design
technique

to drill

to select

selection

casing

safety equipment

supervision
negotiation skill
well completion
producing intervals
to measure

to deliver

raw (products)
pipeline

to collaborate
distribution
reservoir perfor-
mance

to introduce

formation-evaluation

to determine

take sample
responsibility
approach
complex reservoir

— TOpHasi TeXHHUKA, TOPHOE JIEJI0

— 3aJI€)Kb, MECTOPOXKICHUE

— MHYKCHEP—IKCILTYy TAITMOHHUK, HHKEHEP
1o 100bIYe HETH U Tasza

— UH)XEHep—pa3paboTUuK

— TPAXkTAHCKOE CTPOUTEIIHCTBO

— oOpabartbeIBaTh

— TIPOEKTHPOBATH

— TeXHUKa (METOJIUKA), METO/; 000PYI0BaHUE

— OypuTh, pa3dypuBaTh

— oTOUpaTh

— oTOOp

— obcanka, KoJoHHA 00CaHBIX TPYO

— obopyaoBaHue, obecreunBaroiee 6e3zormnac-
HOCTB padoT

— TEXHUYECKUN KOHTPOJIb

— HaBBIKU BEJICHUS MIEPETOBOPOB

— 3aKaHYMBAHUE CKBAKUHBI

— MPOAYKTUBHBIHN, He()TEHOCHBIN HHTEPBAT

— MEPHTH; Mepa

— JIOCTaBJISATh, TIOCTABJISTH

— CBIpBE

— TpyOOIpoBOA

— COTPYIHAYATh

— pacripejiesnieHue

— MIOBEJICHKE, OT/1aua, TPOU3BOIUTEILHOCTh
iacTa

— BBOJUTh, MPEJCTABIIATH

— OILIEHKA MTapaMeTPOB MPOTyKTUBHOCTH TIIacTa

— OTpeJeINsITh, YyCTAaHABIUBATh

— Opath 00pa3ibl

— 00513aHHOCTD

— TIOJTXOT

— IIJIACT CJIOKHOU CTPYKTYpPhI

I1. Read the following words and remember their pronunciation.

[[] exploitation, negotiation, production, evaluation, formation, selection
[3] measure, supervision
[0:] performance, forecast, raw, formation
[a:] sample, forecast, reservoir, branch

[ai] mining, pipeline, design
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[ou] approach, process, petroleum
[ju:] supervision, producing, evaluation, introduce, distribution

I11. Pay attention to the stress in the following words.

de'velopment 'process engi'neering
'forecast de'termine e, valu'ation
de'posit '‘product re, sponsi'bility
reser'voir tech'nique (distri'bution
READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

Petroleum engineering originated from geology.

Geoscience is a branch of petroleum engineering.

3. The role of petroleum engineer is to drill into the
underground reservoirs.

4. The work of a drilling engineer involves protection

of local residents.

Production engineers measure the recovered fluids.

6. Reservoir engineers deal with the analysis of rock-

fluid system.

DN | =

)}

PETROLEUM ENGINEERING

Petroleum engineering is the branch of engineering that focuses on
the development and exploitation of crude oil and natural gas fields as well
as forecasting of their future production. Petroleum engineering evolved
from mining engineering and geology, and it is closely linked to geoscience,
which helps engineers understand the geological structures and conditions
favorable for petroleum deposits.

During the evolution of petroleum engineering, several areas of spe-
cialization developed: drilling engineering, production engineering, reser-
voir engineering, and petrophysical engineering. Within these four areas
there are close links to civil, geological, geophysical, and chemical specializa-
tions of engineering. The unique role of the petroleum engineer is to integrate
all the specializations into an efficient system of oil and gas drilling, produc-
tion, and processing.

The drilling engineer is responsible for the design of the techniques
available to drill into and control the underground reservoirs, the selection of
casing and safety equipment, and management of the operations. Because
drilling involves coordinating many service companies, equipment, working
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with local governments, and providing the safety of workers and the local
residents, the engineer must develop the skills of supervision, management,
and negotiation.

The work of production engineers begins after completion of the well.
It includes the selection of producing intervals, controlling and measuring
the produced fluids (oil, gas, and water), and delivering the raw products
(gas and oil) to pipeline companies. As in all branches of petroleum engi-
neering, production engineers cannot solve problems in isolation but must
collaborate with both the drilling and reservoir engineers.

Reservoir engineers are concerned with the physics of oil and gas dis-
tribution and their flow through porous rocks. They are responsible for ana-
lyzing the rock-fluid system, forecasting the performance of the oil-gas res-
ervoir, and introducing methods for maximum efficient production.

To understand the reservoir rock-fluid system, the drilling, production,
and reservoir engineers are helped by the petrophysical, or formation-
evaluation, engineer, who provides tools and analytical techniques for de-
termining rock and fluid characteristics. The petrophysical engineer takes
samples of the rocks and well fluids to determine porosity, permeability, and
fluid content in the reservoir.

While each of these four specialty areas has individual engineering re-
sponsibilities, only an integrated approach of geoscience and petroleum en-
gineering can help develop complex reservoirs at present.

Abridged from: McLeroy P.G., Honeycutt B.D. Petroleum-engineering, En-
cyclopeadia Britannica, 2018.

V. Hamdan Al Nuami comes from Abu Dhabi. He is a trainee instrument
engineer. Complete the interview by matching 1-7 with A-G.

1. What are you doing at the moment?

2. Who are your colleagues?

3. How did you join the company?

4. What do you do when you're not at work?
5. What is the next step?

6. What do you like best about your job?
7. Why did you want to work in this field?

A. During the summer vacation, I joined our national oil company's
training programme. I'm training to be a fully qualified instrument engineer.
It takes two years. I work at the main refinery. Our refinery produces a wide
range of petroleum products.

B. I am interested in computers and science. The job means I can use the
theory in real-life situations.
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C. Well, right now we are updating the control rooms for the refinery.
You know, to make it more modern. It is a really interesting project. Safety is
a major part of the instrumentation so you can learn about how the whole re-
finery works. I don't understand everything yet.

D. Well, I work with several other nationalities. We often spend time
together after work. But I'm also proud to be part of a growing number of lo-
cal students and trainees. I believe it is important to increase know-how in the
country.

E. For me, the best thing is that I can learn about a lot of different
things. I know something about instruments but there is also telecommunica-
tions, computer technology, and other engineering subjects. I want to learn
more about administration, petroleum engineering in general, and the differ-
ent cultures of the people I work with.

F. I like sport — I often play volleyball after work. I usually play twice a
week, but this evening we are working late. My family owns a large house
where I live with my parents and brothers and sisters, but this week I am
staying in the company guest house.

G. I want to apply for a place on the company's graduate development
programme, which means a placement at an overseas university. If you work
hard, there 1s no limit to what you can achieve.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.

VOCABULARY AND TERMINOLOGY

VI. Read the text Petroleum Engineering in detail and match the English
word-combinations (1-10) with the Russian equivalents (a—j).

1) focus on exploitation of 0il  a) OBITH TECHO CBSI3aHHBIM C HAYKaMHU O

fields 3emiie

2) evolve from mining engi- b) oTBeuaTh 32 MPOCKTUPOBAHHE METO-
neering JIOB

3) beclosely linked to geosci- ¢) BO3HUKHYTH B X0JI€ IBOJIOIIUU TOP-
ence HOTO Jiefa

4)  be responsible for the de- d) wumets geno (3aHUMaThCA) ¢ hU3UIe-
sign of the techniques CKMMH MPOLIECCAMU PACIIPEICIICHUS

He(TU U Ta3a B IUIacTe
5) involve working with local  €) cocpenoTounTh BHUMaHUE Ha SKCILTY-

governments aTaruy HEPTSIHBIX MECTOPOKICHUN
6) develop the skills of super-  f) pa3BuBaTHL HaBBIKK OCYIIIECTBICHUS
vision TEXHUYECKOTO KOHTPOJIS
7)  be concerned with the phys- g) pa3pabarbiBaTh IPOIyKTHUBHBIE TIJ1a-
ics of oil and gas distribution CTBI CJIOKHOHN CTPYKTYPBI
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8)
9)

10)

introduce methods for max- h) BkIrOYaTh paboOTy C MECTHBIMU OP-

imum efficient production raHaMu BJIACTH
provide tools and analytical 1) BBOIUTH METOMABI, 0OCCIICUNBAIOIIINC
techniques MaKCUMAaIIbHO () (HEKTUBHYIO TOOBITY

develop complex reservoirs  j) TpenoOCTaBIATH HHCTPYMEHTHI U
aHAJIMTUYECKIE METO/IbI

VII. Choose the correct variant a, b or c.

l.

2.

How many basic areas of PE specializations are there?

a) 3

b) 4

c) 2

Which branch of engineering deals with design, construction of the phys-

ical and naturally built environment including works such as roads, bridges,
canals, airports, pipelines, and railways.

3.

a) petroleum engineering

b) mining engineering

c¢) civil engineering

How do we call skills which help to come to an agreement between two

or more parties in course of work?

6.

a) negotiation

b) management

c) supervision

Whose work begins after well completion?

a) production engineer

b) petroleum engineer

c¢) drilling engineer

What is a specialist who selects casing and safety equipment?
a) petrophysical engineer

b) drilling engineer

¢) production engineer

Whose job responsibilities include determining porosity and permeability

of reservoir?

a) drilling engineer

b) petrophysical engineer

c) production engineer

Who is responsible for maximizing oil production?
a) drilling engineer

b) production engineer

C) reservoir engineer
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8. What is one of reservoir engineering tasks?
a) selection of producing intervals
b) forcasting reservoir performance
c) determining rock and fluid characteristics

VIII. Compose the sentences of the given words.

1. Develops/ petroleum/ skills/ constantly/ engineer/ negotiation/ his.

2. For/ the engineers/ oil/ conditions/ favorable/ deposits/ determine.

3. Engineers/ rocks/ in/ study/ oil/ porous/ reservoir/ the distribution of.

4. Techniques/ petrophysical/ which/ engineer/ determine/ rock/ provides/
characteristics of.

5. Complex/ develop/ integrated/ helps/ approach/ engineers/ reservoirs.

6. Local/drilling/ in/ collaborate/ residents/ their/ engineers/ work/ with.

IX. Complete the following sentences with one of the words in bold in the
text A WORLD OF OPPORTUNITIES.

1. I've been working as a technologist, but now I've finished my course at
university and [ hope to get  soon.

2. We have to work 3 8 hours a week, but if we work longer we get paid

Workers usually get paid  but professional people get paid a

He doesn't work outside. He's got an

5. You must do a health and safety course and geta  before you can work
in this area.

6. It takes three or four years of university to get a

B

A WORLD OF OPPORTUNITIES

There are many different jobs within the oil and gas industry, each re-
quiring different skills and qualifications and sometimes travel.

Working as a labourer is physically hard. You have to be strong and
willing to work very hard. You work outdoors on site, perhaps for a drilling
or pipeline company. You only need qualifications from school and, of
course, health and safety qualifications. You get the chance to travel and of-
ten get paid overtime so you can earn good wages.

An apprentice begins work after leaving school, working together with a
qualified person such as a technician, electrician, or welder to learn the job.
At the same time, an apprentice spends time at college to get a recognized
certificate or diploma. It can take three or four years but there is the chance
to travel and get paid for overtime too.

Technologists usually study at college for two or three years and have a
qualification before they begin work in specialized fields. Their job is to de-
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cide which equipment to use on site, know how to install it, and use it. Some
technologists have an office job, but some work in the field and have to travel.

Engineers have a university degree and are often expected to do more
study while working. They earn a good salary but have a lot of responsibility
and have to know and follow regulations. There are usually good chances of
promotion and many engineers work their way up to jobs as managers. En-
gineers work in the office and also travel to work sites.

Of course not all the jobs in oil and gas are technical jobs. There are
many people who work in transportation, health and safety, or customer rela-
tions. There are also people who have to negotiate with land owners and draw
up contracts. It's an amazing industry! There are millions of people working
in almost every country in the world so there are lots of opportunities.
Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.

X. Read the sentences and match the words in bold (a—o0) with definitions
(1-15).

She went for three (a) interviews before they gave her the job.

I'm trying to find a (b) placement or (c) internship for the summer to get
some (d)experience.

You don't need lots of (e) qualifications but you have to be tough and ready
to work hard.

I think I'm going to (f) apply for a postgraduate course if there are still
(g)vacancies.

Just send me a (h) CV, don't worry about a (i) covering letter.

There's an (j) application form on our website you can (k) fill in.

The company (1) recruits and (m) trains over a hundred school-leavers each
year.

I'd like the names of two (n) referees as well.

More than ninety (o) candidates replied to the advertisement.

1. The letter you send with a CV that says why you want the job.

2. To add information to the gaps on a form.

3. The practical knowledge and know-how you get from doing something.

4.  An official document that shows you have reached a required le.

5. A person who wants to be considered for a job.

6. A meeting where you are asked questions to see if you are suitable for a
job.

7. A list of printed questions that you answer by filling the gaps.

8. (BrE) ajob that is often a part of studies where you get experience of a
particular kind of work. Usually unpaid.
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9. (AmE) ajob that is often a part of studies where you get experience of a
particular kind of work. Usually unpaid.

10. Someone who knows you well who gives their opinion of you.

11. An available job.

12. To teach someone how to do a specific task.

13. To get someone to join a business or organization.

14. A document that gives details about your education and qualifications
and the jobs you have done.

15. To formally request a job.

GRAMMAR
The -ing form (Present Participle/ Participle I)
Forms
Active Passive Typical Situation
Non- reading being read When two things happen at the
Perfect same time or one action hap-
pens during another action
Perfect having having been | When one action happens be-
read read fore another action, we use
having V; for the first action
Uses

1. as a part of the Continuous Tenses.
Eg. They are working in the laboratory.

2. as an attribute which describes the noun it is associated with.

The -ing form takes the place of a longer phrase with which, who or that.
We can use the -ng form to replace which and the verb that follows it.
Participle I as an attribute can be placed before or after the associated noun.
Eg. The car moved down the street at an increasing speed.

Eg. Processes leading to the formation of rocks are known.

3. as an adverbial modifier.

a) The —ing form takes the place of a longer phrase with when, while, etc.
Eg. When designing new machines, engineers pay attention to geological
conditions.

b) The -ing form takes the place of a longer phrase with because, since,as etc.
Eg. Feeling tired, I went to bed early.

(For more details you may see Grammar Reference p. 190).
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XI. Match the uses of Participle I (A—C) with the sentences (1-8).

A. a part of the Continuous Tenses

B. an attribute which describes the noun it is associated with

C. an adverbial modifier

Example: 0. Plastic bags are already polluting oceans and killing wildlife. —
Answer is 0.4 (As polluting is a part of Present Continuous form)

1. While being used the device showed poor characteristics.

2. The successful results of the experiments received at the laboratory are
very important

3. Global warming is melting the ice so it is easier to reach the oil.

Having finished the first experiments they began to process the data.

I spent most of the time answering questions.

The scientists investigating the problem are known over the world.

Wild life is put in danger by companies searching for oil.

Eleven people were having a meeting in a trailer in the danger zone.

PN A

XII. Rewrite which-, who-, that-sentences and use Participle I.

Example: A boy who is playing near the school is my brother. — A boy playing
near the school is my brother.

Do you know the engineer who is talking to Tom?

A group of workers who are waiting outside are from a different company.
Police who are investigating the crime are looking for three men.

The drillers who are staying in this hotel left for work.

The road which joins the site with the village is very narrow.

Life must be very unpleasant for people who live near busy airports.

Can you think of the name of a drilling device which begins with “R”?
They live in a pleasant room which overlloks the garden.

PN B DD =

XIII. Make one sentence from two using Participle I.

Example:
0. Jim was playing tennis. He hurt his arm. — Jim hurt his arm playimg tennis.

1. I was watching television. I fell asleep.

The man slipped. He was getting off the bus.

Margaret was driving to work yesterday. She had an accident.
I was walking home in the rain. I got wet.

She is a foreinger. So she needs a visa to stay in this country.
Carol was in the bar. She was having a drink.

Kate took a key out of her pocket. He opened the door.

Mike is unemployed. He has not got much money.

e A
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TRANSLATION

XIV. Find 8 sentences with Participle I in the texts of Unit 5. Write them
down and translate into Russian.

SPEAKING

XV. Fill in the spidergram with the words associated with Petroleum
Engineering and explain your associations.

Petroleum
Engineering

Example: Petroleum and reservoir engineers collaborate in development of
oil field.

XVI. Describe the picture in 10 sentences.

—_— -j'.--l' e — —

Example: There are a lot of wells in the area.
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WRITING

XVII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202).

A GREAT LEADER

His Highness Zayed bin Sultan Al Nahyan was one of the founders of
the United Arab Emirates and ruled Abu Dhabi for over thirty years. Abu
Dhabi and the UAE have a tenth of the world s oil reserves (and almost five
per cent of its natural gas). Sheikh Zayed was a wise man who used the mon-
ey from petroleum to help his people. Under his leadership Abu Dhabi be-
came a rich and stable country. He built universities, hospitals, and schools
and paid for medical treatment abroad for those who needed it.

He also helped to turn the desert green. He was a respected local and in-
ternational figure who preferred discussion and negotiation to war.

Despite being one of the world’s richest men he lived a simple tradition-
al life. He enjoyed riding and hunting with birds. Another love was for con-
servation and the environment. He helped to protect different kinds of wild-
life in his region. He was awarded the World Wildlife Fund's 'Golden Panda
for his work.

In memory of Sheikh Zayed, the Zayed Future Energy Prize is for peo-
ple and organizations that introduce new ideas in renewable energy (for ex-
ample solar and wind power). Masdar City in Abu Dhabi i1s designed to be
the world’s first eco-city. Researchers at Masdar City want to find solutions
to climate change and energy security. Masdar City will only use solar ener-
gy and other renewable energy sources.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,

2011.
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Unit 6
HYDROCARBON EXPLORATION

LEAD-IN
Match the words in bold with the pictures a-d.

Hydrocarbon exploration (or oil and gas exploration) is the search by
petroleum geologists and geophysicists for hydrocarbon deposits beneath
the Earth's surface, such as oil and natural gas. Oil and gas exploration are
grouped under the science of petroleum geology.

/o A

Petroleum

I. Read and remember the list of words associated with Hydrocarbon
Exploration.

1) to look for — UCKaTh

2) seep — BbIcaunBaHue (He(TH), BBIXO/ Ha TOBEPXHOCTh

3) oil-gas pool — HeTerazoBas 3a1eKb, MECTOPOXKICHHE

4) to examine — paccMaTpuBaTh, U3y4aTh, UCCIIEIOBAThH

5) toexpose — BBIXOJUTH (HA MOBEPXHOCTH), OOHAXKATHCSA

6) surface — IIOBEPXHOCTh; TOBEPXHOCTHBIN

7) outcrop — oOHa)xeHue, BBIXO/ (MIOPO/T) Ha THEBHYIO TI0-
BEPXHOCTH
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8) aerial — a’po, CHATHIN C BO3ayXa

9) satellite image — CITyTHUKOBBII1 CHUMOK, KOCMOCHUMOK

10) access — JIOCTYII

11) seismic line — celiCMUYEeCKUN TPOPUITH

12) interpret — UHTEPIPETUPOBATH; OOBACHATD, TOJIKOBATh
interpretation — UHTEpIpeTanus; 00ObsICHEHUE, TOJIKOBAaHUE

13) shock wave — yJapHasi BOJIHA

14) subsurface rock — TOpHas nopoja

15) to reflect — OTpaxarTh

16) to pound — CWJIBHO OUTh, KOJIOTUTH, YIAPATh

17) wvibrator truck — BUOpATOp HA IIACCU TPY30BUKA

18) to explode — B3PBIBaTh

19) charge — 3apsn

20) shallow hole — HerTy0OKasi CKBa)KMHA

21) environmental re-  — orpaHUYeHHs], HaJaraeMbie TPEOOBAHHUSIMU
strictions OXpaHbI OKPY>KAIOLIEN CPeIb

22) to detect — OOHapY>KUBaTh, YIaBIHBAThH

23) device — YCTPOUCTBO

24) geophone — CEIICMONPHUEMHHK

25) to convert — IpeoOpa3oBbIBATh

26) two-dimensional — IByXMEPHBI

27) display — U300pakeHue

28) cross-section — pazpes

29) intersecting grid — CeTh YaCTUYHO—TIEPEKPHIBAIOIINXCS Tpoduieit

30) to refer — OTHOCHUTBCS, pacCCMaTPUBATHCS

31) 3D seismic volume — TpeXMEpHBI MAaCCUB JJAHHBIX

32) in this way — 10A00HBIM 00pa3oM

33) clue — KJIr0Y (TTOJICKa3Ka), CBEJCHUE

34) enticing — 3aHUMATEJIbHbIN, TPUBJICKATEIbHBII

35) well logs — KapOTaX CKBaXKUHBI

36) toyield — JlaBaTh, BbIJ1aBaTh

37) to abandon — 3aKpbIBAaTh, KOHCEPBUPOBATh, JINKBUIUPOBATh

(CKBaXXMHY)
38) to locate — OTPEICNIATh MECTOHAXO0XKICHHUE, PACTIONOXUTh

B OIIPEJIEJICHHOM MECTE
I1. Read the following words and remember their pronunciation.

[o:] surface, subsurface, convert, interpretation, refer

[2] abandon, examine, satellite, access, shallow

[1] restriction, image, examine, reflect, detect, device, environmental
[ou] expose, explode, shallow, geophone, locate
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[ai] satellite, vibrator, device, dimensional, seismic, environmental, enticing
[/] interpretation, restriction, cross-section, two-dimensional

I11. Pay attention to the stress in the following words.

'surface 'yield re'striction
'aerial 'access en, viron'mental
re'flect e'xamine .inter'secting
re'fer a'bandon in terpre'tation
READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1. The search for oil and gas was less complex in an-
cient times than today.

2. To find oil and gas pools geologists need geophysi-
cal data.

3. At present the schock waves are generated by ex-
ploding dynamite charges.

4. Two-dimensional lines are created by laying the ge-
ophones out in single line.

5. Geophysical data help learn if an oil or gas field re-
ally exists.

6. Well logs can determine type of underground rocks.

LOOKING FOR OIL AND GAS?

The ancient cultures found petroleum by simply looking for oil seeps or
gas seeps and hoping that an adequate source was nearby, but the search for
oil and gas today is much more complicated. To find an underground geolog-
ical structure necessary to form an oil or gas pool requires a combination of
science and art.

To discover what structure and compositions the rocks might have deep
underground, geologists examine the rocks where they are exposed in sur-
face outcrops, or they examine aerial photographs and satellite images
when surface access is limited. Geologists also work closely with geophysi-
cists to integrate different types of geophysical data (for example, results of
magnetic and gravity surveys) and seismic lines into their interpretations.

The collection of seismic data involves sending shock waves into the
ground and measuring how long it takes for the subsurface rocks to reflect
these waves back to the surface. The shock waves that are used today are
usually generated by pounding the earth with giant vibrator trucks, but in
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the past gephysicists preferred to explode small dynamite charges in shallow
holes. However, environmental restrictions in most places today prevent us-
ing explosives to collect seismic data. The reflected waves at the surface are
detected by listening devices called geophones. Computers then process the
geophone data and convert it into seismic lines, which are nothing more than
two-dimensional displays that resemble cross-sections.

Seismic lines in the old days were just two-dimensional lines created by
laying the geophones out in single line. But today, the data is commonly col-
lected as an intersecting grid of seismic lines referred to as 3-D seismic
volume. Data collected in this way may even be used to help create 3-D
computer models of the underground geometries of the rocks.

Geologic and geophysical clues are enticing, but drilling is the only
way to learn if an oil or gas field really exists. Once a well is drilled, well
logs yield data on the types of rock present and, most important, what fluids
these rocks contain. The information interpreted from the logs is used to de-
cide whether a well should be completed and used to produce oil and gas, or
filled with cement and abandoned. The logs are also used to update the geo-
logic models originally used to locate the well.

Abridged from: The History of Oil Industry. Oil exploration. 2016.
http.//www.sjvgeology.com/oil/exploration. html

V. Read the text about Schlumberger brothers and match the headings
(1-5) with the paragraphs (A-E).

Education and career

Famous and recognised over the world
Important achievement

Small steps towards huge success
Parents and early years

SCHLUMBERGERS’ REVOLUTION

A. Conrad Schlumberger and Marcel Schlumberger, French brothers,
geophysicists and petroleum engineers are noted for their invention of a
method of continuous electric logging of boreholes in 1927. Their application
of physics for use in geology brought major and universally adopted changes
in mining and petroleum production. The company they founded in 1926,
Schlumberger Ltd., is still one of the most important oil-field service compa-
nies in the world.

B. The Schlumbergers’ father was a rich French-speaking textile manu-
facturer, and their mother was the granddaughter of a conservative minister at
that time. The brothers were born during a period when their native Alsace was
joined to Germany, and both left for France before the age of military service.

R Y
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C. Both brothers received engineering education in Paris. Conrad taught
physics at mining school, also in Paris, from 1907, interrupting his academic
career during World War I (1914-18) to serve as an artillery officer in the
French army. Marcel went to work for foreign mining interests owned by his
wife’s family; he too served in the army during the war.

D. Between 1911 and 1914 Conrad developed a method of detecting
mineral deposits by passing an electric current through the ground and taking
measurements at the surface of variations in resistivity caused by under-
ground rock formations. In 1926 they founded the precursor of Schlumberger
Ltd. During that period they also developed a technique for using a wire-
drawn electrode to measure variations in electrical resistivity in a borehole
drilled through rock formations. In 1927 a team led by Conrad’s son-in-law,
Henri-Georges Doll, conducted the first electric “well log,” profiling an oil
well drilled hundreds of metres into the rock.

E. The Schlumbergers’ technique revolutionized oil exploration, offer-
ing a far cheaper and more reliable method of well logging than the tradition-
al coring techniques. In 1935 they established an affiliated company in the
United States. After Conrad’s death while returning from a business trip to
the Soviet Union, Marcel ran the company along with the family members,
including Doll and Marcel’s son, Pierre. Marcel died at the family estate in
Normandy, near which the there is a small museum of innovations of the
Schlumberger brothers at present.

Abridged from: Conrad Schlumberger and Marcel Schlumberger. German
Geophysicists. Encyclopeadia Britannica, 2018.

VOCABULARY AND TERMINOLOGY

VI. Read the text LOOKING FOR OIL AND GAS? in detail and match
the English word-combinations (1-10) with the Russian equivalents (a—j).

1) beexposed in surface out- a) packiagpiBaTh CEHCMONPUEMHHUKH B

Crops JTUHUIO
2)  examine satellite images b) oOHaxxaTbCs B BBIXOJI€ HA JTHEBHYIO
MMOBEPXHOCTh
3) send shock waves into the c¢) wu3yuaTh H300pakeHUs CO CITyTHH-
ground KOB
4)  update the geologic models d) oOpaGaTkiBaTh aHHBIE C CEMCMO-
MIPUEMHUKOB
5)  fill with cement €) IMPOMYyCKaTh yJapHbIC BOJHBI YEPE3
TIOPO/IBI
6) complete a well f)  3amoyHATH IEMEHTOM
7)  resemble cross-sections g€) 3aKOHYUTH CKBOKHUHY (BBECTH B JKC-
TTyaTaluio)
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8)  process the geophone data h) ngaBaTh JaHHBIE O TUIIE TPUCYTCTBY-
IOIINX TTOPOJT
9) yield data on the types of 1) HamoMmmHATH paspes

rock present
10) lay the geophones out in J)  YCOBEpIIEHCTBOBAThH M€OJIOTUYECKUE
single line MOJENH

VII. Match the words in collum A with the words in column B to form
word-combinations. Then give Russian equivalents to these word-groups.

A B
1) exposed a) rocks
2)  satellite b) waves
3) reflected c) images
4)  aerial d) lines
5) seismic e) holes
6) shallow f) photographs
7)  environmental g) displays
8) giant h) charges
9) two-dimensional 1) restrictions
10) dynamite j)  vibrator trucks
VIII. Complete the sentences with one of the words in bold.
a) shock waves c¢) pool e) access g) interpret
b) charges d) examine f) yield h) in this way
1. The search for an oil-gas  requires a combination of science and art.
2. To discover underground rocks and structures, geologists the rocks

where they are exposed in surface outcrops.
3. Geologists also examine aerial photographs and satellite images when
surface is limited.

4. The collection of seismic data involves sending into the ground.
5. In the past gephysicists exploded small dynamite in shallow holes.
6. Data collected  may help create 3-D computer models of the under-

ground rocks.

7. Welllogs  data on fluids which the rocks contain.

8. Geologists and geophysicists  the information from the logs to de-
cide on well completion.

IX. Choose the correct variant a, b or ¢ and complete the sentences.

1. The ancient cultures did not find petroleum by
a) examining aerial photographs and satellite images
b) search for oil seeps or gas seeps
c) examining rocks in surface outcrops
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2. Environmental restrictions in most places today
a) allow explodmg small dynamite charges in shallow holes
b) prevent using explosives to collect seismic data
c) limit pounding the earth with giant vibrator trucks

3. The device which is used to detect reflected waves at the surface is called

a) geophone
b) vibrator truck
c) satellite
4. Two-dimensional displays that resemble cross-sections are called
a) seismic lines
b) 3-d computer models
c) intersecting grid
5. Well logs are used
a) to update the geologic models originally used to locate the well
b) to fill the abandoned well with cement
c) to create 3-d computer models of the underground rocks

X. Give the English equivalents of the given Russian sentences.

1. T'eonoru u3zy4aroT U300pa>k€HUs CO CITyTHUKOB.

2. Bubparop Ha maccu rpy3oBHKa CO3AaeT KoJieOaHHsI MOYBHI U MPOU3BO-
JUT yJApHBIEC BOJIHBI.

3. CeilicMONIPUEMHUKH YJIaBIUBAIOT OTPAKEHHBIE BOJIHBI HA TOBEPXHOCTH.
4. KomnbproTepbl IpeoOpa3yloT AaHHbIE CEMCMOIPUEMHUKOB B celicMUYe-
CKHe TpoduIH.

5. CeTp 4aCTUYHO-NIEPEKPHIBAIOLIMXCA MTPO(DUIEH BBIIAET TPEXMEPHBIA Mac-
CHB JIaHHBIX.

6. HMuxeHepsl pelnin 3aKOHCEPBUPOBATh CKBAXKUHY.

GRAMMAR
The V; (-ed) form (Past Participle/Participle IT)
Uses

1. as a part of the Perfect Tenses and Passive forms.

Eg.The mine was built many years ago.

2. as an attribute which describes the noun it is associated with.

The V; form takes the place of a longer phrase with which, who or that.

We can use the V; form to replace which and the verb that follows it.

e In this case the V; form has a passive meaning.

e Participle Il as an attribute can be placed before or after the associated noun.
Eg.The stolen picture was very soon found.

Eg. The engineers invited to the mine are good specialists.
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3. as an adverbial modifier.

a) The V; form takes the place of a longer phrase with when, while, etc.
Eg. When burnt, coal produced heat.

b) The V3 form takes the place of a longer phrase with if, unless, etc.
Eg. Metals do not melt unless heated to a definite temperature.

(For more details you may see Grammar Reference p. 190).
XI. Match the uses of Participle II (A—C) with the sentences (1-8).

A. a part of the Perfect Tenses or Passive forms

B. an attribute which describes the noun it is associated with

C. an adverbial modifier

Example: 0. The task was set by the head of the department. — Answer is 0.4
(As set is a part of Past Simple Passive form)

1. The results obtained showed the stability of the system under reference
conditions.

2. Masdar City in Abu Dhabi is designed to be the world’s first eco-city.

3. Sheikh Zayed was a respected local and international figure.

4. Unless checked this technique is not applicable in the field.

5. The successful results of the hydrodynamic tests have been received in
the research center.

6. Well done the tool will work in a good way.

7. After the machine had been repaired, it was put into operation.

8. The devices developed lately increased the efficiency of the whole con-
struction.

XII. Rewrite which-, who-, that-sentences and use Participle II.

Example: A boy who was injured in the accident was taken to hospital. —
A boy injured in the accident was taken to hospital.

1. A window which was broken in the storm last night has now been re-
paired.

2. A number of suggestions that were made at the meeting were not very
practical.

3. Some paintings which were stolen from the museum have not been found yet.
What was the name of a man who was arrested by the police?

Some of the people who had been invited to the party can’t come.

Most of the goods which are made in this factory are exported.

The police never found the money that was stolen in the robbery.

NS vk
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8. A chip which is used in everything from watches to computers can store
more information than a disc.

Absolute Participle Construction

Noun/ Participle I/
I, you, she, he, it , they, we Participle II

(For more details you may see Grammar Reference p. 193)

XIII. Paraphrase the sentnces using the Absolute Participle Construc-
tion.

Example: As the door was open, she could see everything. — The door being
open, she could see everything.

1. After data have been input, the processing hardware interprets them.

2. Computer system has a complicated structure and people are the most
important component of it.

3. CPU reads and interprets software instructions and the design of the mi-
croprocessor affects the processing power and speed of the computer.

4. After the first inventions have been made, the science of magnetism
began to develop at a high speed.

5. Hardware provides the operation of the computer system and software
controls the internal computer activities.

6. When the cursor reaches the desired location, the reader usually push-
es a button on the mouse.

7. Communication software transfers data from one computer into another
and these programs provide the user with data security and error
checking.

8. As multiple analogies between electricity and magnetism existed, the
scientists thought that there must be connection between them.

TRANSLATION

XIV. Find 8 sentences with Participle II in the texts of Unit 6. Write
them down and translate into Russian.
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SPEAKING

XV. Fill in the spidergram with the words associated with “Hydrocarbon
Exploration” and explain your associations.

Hydrocarbon
Exploration

Example: In hydrocarbon exploration geologists look for clues to detect oil
pools.
XVI. Describe the picture in 8 sentences.

o, o SR T RN BT Y e A

.., AT s '..- - il
i Liy lp

i

Example: In the picture there are four boys having practical training.
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WRITING

XVII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202).

ARCTIC CIRCLE MAY HOLD KEY TO WORLD OIL SUPPLY

The United States Geological Survey (USGS) believes that the area
north of the Arctic Circle holds an estimated 90 billion barrels of oil. This is
enough to supply the world for almost three years at 86.4 million barrels a
day. Russia, Canada, Denmark, Norway, and the USA have all claimed some
of these resources. Global warming is melting the ice so it is easier to reach
the oil. The USGS thinks the area north of the Arctic Circle could also con-
tain 1,770 trillion cubic feet of natural gas. The Arctic holds about thirteen
per cent of the world's undiscovered oil, 30 per cent of the undiscovered natu-
ral gas and twenty per cent of the undiscovered liquefied natural gas.

Mark Myers of the USGS thinks it is important to have the facts. Then
we can decide how to protect endangered species, native communities, and
the health of our planet. Frank O'Donnell of Clean Air Watch said polar bears
and other wildlife within the Arctic Circle are losing their habitat due to
global warming which is caused by burning fossil fuels, and would also be
put in danger by companies searching for oil. An oil spill could cause enor-
mous damage to the environment and habitats.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.
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SELF-STUDY
OIL EXTRACTION METHODS
LEAD-IN

Oil extraction (oil production) is a process of oil recovery from a well.

I. Read and remember the list of words associated with oil extraction.

1) to extract oil — 100bIBaTh HEPTH

2) to establish — OIICHUBAaTh, yCTAaHABIMBATh, CO3/1aBaTh

3) refinery — He(prenepepabaThIBarONINA 3aBO/T

4) reserves — 3arachbl

5) to decrease — YMEHbIIIaTh, YOBIBATh, TOHUKATHCS

6) to increase — YBEJIMYUBATh, IOBBHILIATh, YCUJINBATh

7) to discover — oOHapy>KUBaTh, OTKPHIBAThH

8) to recover — nony4aTh (KepH), 100bIBaTh (He(Th, Ta3)

9) to pump — noObIBaTh HE(MTH TITyOOKHMH HACOCAMH,
KadaTh; HarHETaTh, 3aKAYMBaTh B TUTACT

10) substance — BEIIECTBO, MaTEepPUs

11) composition — COCTaB, COCIUHEHUE

12) viable —11eJ1eco000pa3HbIi, peHTa0CIbHBIMI

13) recovery factor — ko3¢ duLreHT HepTeoTnauu

14) to extract — U3BJIEKaTh (HETh, ra3 WU UHCTPYMEHT
U3 CKBOKHUHBI)

15) excess pressure — U30BITOYHOE JIaBJICHUE

16) sluggish — MEJIJICHHO TEKYIIUH, BI3KUN

17) treacle — BsI3Kas »KUJIKOCTh, JKHJIKask CMOJIa

18) formation — MPOEAYKTUBHBIN IJIACT

19) large-scale — MIUPOKUIA, MACIITAOHBIN;
KpyIHOMACIITAaOHBIH

20) commercial production — IPOMBIIUIEHHAs 100bIYa

21) production facilities — COOpYKEHUS JIJIsl BEICHUS JOObIYU

22) trap (pocket) — JIOBYIIIKA

23) reservoir — IUTACT—KOJUIEKTOP; MJIACTOBBIA pE3epBY-
ap (Hedtu, raza)

24) sufficient — JI0OCTaTOYHbIN; 000CHOBAHHBIN

25) to force — OKa3bIBaTh JIABJICHUE, BHITECHITh

26) to inject — HarHeTaTb, 3aKauynuBaTh

27) atmospheric temperature — CpeJllHee 3HaAU€HHUE TeMIIepaTyphbl
BO3IIyXa

28) flowing well — (hoHTaHHAS CKBaXKMHA
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I1. Pay attention to the pronunciation of the following terms.

[ai] refinery, viable, widely, pipeline
[e] excess, well, generally
[1:] treacle, seam, decrease, increase

I11. Pay attention to the stress in the following words.

"viable es tablished ‘excess
‘terminal "sluggish dis’covered
READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1. Crude oil is the only hydrocarbon found in a reser-
VOIr.

2. A recovery factor of about 30 per cent indicates
commercial production at present.

3. Reservoir pressure causes problems.

4. Crude oil is a natural substance whose composition
is stable.

5. The oil varies in colour.

6. Most oil we use is produced at sea.

OIL EXTRACTION

Discovering new reserves of oil is only the beginning of the story. It is
then the job of a new team of economists, scientists and engineers to decide
how to go into large-scale commercial production.

When oil or gas have been discovered, you have to be established how
much oil is there, how much can be recovered, what its quality is and how
the oil and gas can be transported safely to a refinery or terminal. In other
words, 1s the find economically viable? If so, further wells will have to be
drilled and production facilities established.

The recovery factor — the amount of oil that can be economically ex-
tracted compared with the total amount estimated to be in the ground — var-
ies widely. Twenty years ago a recovery factor of about 30 per cent was nor-
mal. Today the average is about 45 per cent. Improved technology is likely to
increase this further.

Crude oil 1s found in underground pockets or traps. Gas and water are
generally found in the reservoir too — usually under pressure. This pressure
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is sometimes sufficient to force the oil to the surface of the well and excess
pressure may cause problems.

In the early stages of production an oilfield may have freely flowing
wells, but as oil is extracted the pressure decreases and pumping may be-
come necessary. Alternatively, it may be possible to increase the pressure by
injecting further gas or water into the edges of the reservoir.

Crude oil is a natural substance whose composition varies. Even in the
same oilfield, where oil is obtained from different depths, it can vary greatly
in composition and appearance. It may be an almost colorless liquid or a
sluggish, black substance, so heavy that it cannot be pumped at atmospheric
temperatures. Generally, however, crude oils look rather like thin, brown
treacle.

There is no single solution to the problem of getting oil out. Production
and transport methods will depend on where the oil is found, and in particular,
whether it has been found under the land or under the sea. Obviously, it is a lot
harder and more expensive to drill for oil beneath the sea than on land, which
is one reason why the majority of the oil that we use is produced onshore.
Abridged from: Petroleum Engineering: Course book, TPUPublishing
House, 2010.

V. Read the text about maximizing oil yield and match the headings 14
with the paragraphs A-D.

1. A recent development

2. Basic types of oil production
3. A hard task
4

Ways used to force more oil

MAXIMIZING YIELD

A. When people think of striking oil, they imagine it gushing out of the
ground in a huge jet. However, in most cases making the earth give up its oil
is much more difficult. A lot depends on the porosity of the rock that holds it,
and the oil's viscosity (resistance to flow). In the old days, as little as ten per
cent of the available oil was recovered. The technology was not available to
bring the rest to the surface. With improvements in technology, up to 60 per
cent can be recovered.

B. Primary recovery depends on underground pressure to force the oil to
the surface. If pressure drops, pumps can bring more oil up. Sometimes natu-
ral gas is pumped down the well below the oil. The gas expands and pushes
the oil to the surface. Primary recovery usually extracts just ten per cent of
the oil available. Secondary recovery is the most common advanced recovery
technique. Water that originally came out of the well with the oil is injected
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back into the oil-bearing formation. This forces more oil to the surface. An-
other 20 per cent can be recovered this way.

C. With enhanced recovery techniques, the amount that can be recov-
ered increases to 60 per cent.There are three main methods: (i) thermal re-
covery; (i1) gas injection; (iii) chemical flooding. In thermal recovery steam
1s injected into the formation to make the oil flow more easily. Its increased
pressure makes it come to the surface. This method is used with very heavy
oils like bitumen. In case of gas injection gases like CO,, propane, and me-
thane mix with the oil. This lowers its viscosity and increases flow. Immisci-
ble gases (gases that do not dissolve in oil) increase the pressure in the gas
cap and force the oil up. Chemical flooding being used, chemicals are mixed
with water and injected into the formation. This pushes out more oil.

D. Lately, chemists have experimented with bacteria. Bacteria are in-
jected into the formation and fed with protein like molasses (the sweet sticky
substance that is left after sugar is refined).The bacteria produce gas that in-
creases the pressure.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.

VOCABULARY AND TERMINOLOGY

VI. Read the text OIL EXTRACTION in detail and match the words in
collum A with the words in column B to form word-combinations. Then
give Russian equivalents to these word-groups.

Example: (1b) find underground pockets — naxooums nooszemmuovie 108yuKu

1) fmnd a)  economically viable reserves

2)  vary by underground-pockets

3) recover C) a recovery factor

4)  transport d)  in composition and appearance

5)  increase e)  production facilities

6)  establish f) at atmospheric temperatures

7)  inject g)  colorless sluggish substance

g)  pump h)  to refinery

9)  obtain 1) large-scale commercial production
10) go into 1) water into the edges of reservoir

VII. For questions 1-5, choose one of the words (a—f) that best completes the
gap in the text. You can use each word only once. There is one extra word.

a) detect ¢) recovery e¢) underground
b) pumps d) extracts f) forces
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Primary Production

Primary (1) depends on (2) pressure to push the oil to the surface.
If pressure drops, (3) can bring more oil up. Sometimes natural gas is
pumped down the well below the oil. The gas expands and (4)  the oil to
the surface. Using this method we may usually (5) just ten per cent of
the oil available.

VIIL. Fill in the gaps with the derivatives.

extract extracting extraction extracted extractive

1. After re-utilizing the wastes it will be possible to make indus-
tries more efficient.

2. The problem of geothermal energy is under consideration now.
3. of useful minerals by underground methods will be continued
in future.

4. Lead, zinc, silver and gold are largely by underground mining.
5. As arule thick seams are not to full thickness.

6. When we mineral ores there exist two basic types of operations.

IX. Complete the sentences using the information from the texts given
above.

1. When oil or gas have been discovered, its reserves must be economically

2. Crude oil is found in underground
3. Asoil is extracted, the pressure

4. We may increase the pressure by water or gas into the res-
ervoir.

5. The composition of oil

6. Majority of oil is recovered (under the land).

X. Answer the questions.

1. What team is needed to solve the problem of production?

2. What is recovery factor?

3. What substances are usually found in a reservoir?

4. When does reservoir pressure cause problems?

5. Why is pumping so necessary?

6. What is the way to increase pressure?

7. Does oil in one reservoir differ from oil of the other reservoir?
8. What does oil look like?

9. What do production and transport methods depend on?

10. Where is it cheaper to drill oil?
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GRAMMAR
XI. Choose the correct translation.

1. One must use special instrument while carrying out this experiment.

a) Ilpu mpoBeneHWH STOrO IKCIEPUMEHTa HEOOXOAWMO HCIOIB30BaTh
CHEIMATBLHBIA HHCTPYMEHT.

b) IIpoBoxast ATOT 3KCIEPUMEHT, HEOOXOJIMMO IOJIb30BATHCS CIICIIHATh-
HBIM HHCTPYMEHTOM.

c) Bcskuil 1omkeH MCnonb30BaTh CIEHUATBHBIA UHCTPYMEHT, MPOBOJIS
3TOT KCIEPUMEHT.
2. Scientists should not forget that there are a lot of problems remaining still

unsolved.

a) YueHbIM He cieayeT 3a0bIBaTh, YTO CYLIECTBYET €II€ MHOTO IpPO-
0J1eM, KOTOpPBIE OCTAIOTCS BCE €11 HEPEIIEHHBIMHU.

b) VYwueHble He TOJKHBI 3a0bIBaTh, YTO MHOTHE MTPOOJIEMbI OCTAIOTCS €I1Ie
HEPEUICHHBIMHU.

c) YueHBIM HE cienyeT 3a0bIBaTh O €€ OCTAIOUIMXCS HEPeIIEeHHBIMU
npobJemax.
3. All the waves in a laser beam having the same wavelength, it has a very

definite colour.

a) Vmes ogHy AMMHY, BCEe BOJIHBI B JJA3€PHOM JIy4e MMEIOT OMpPE/IEICH-
HBIU LIBET.

b) Bce BosHBI B JJa3epHOM JIy4e UMEIOT OJIHY JJIMHY BOJIHBI, U 3TO UMEET
ONPEJICIICHHBIN 1BET.

c) Tak kak Bce BOJIHBI B JIa3€pHOM JIy4de UMEIOT OJHY AJUHY BOJIHBI, OH
UMEET ONpPEIEICHHBIH 1IBET.
4. The device consists of two electrodes, one of them being coated with

photoemissive material.

a) YCTpOWCTBO COCTOMT M3 JABYX JJIEKTPOIOB, OJIMH U3 HUX MOKPHIT ¢o-
TOM3ITYYAIOIINM MaTEPHATIOM.

b) VYcrTpoilcTBO COCTOUT U3 ABYX 3JIEKTPOAOB, IPUYEM OJIMH U3 HUX IO-
KPBIT (POTOU3ITYYAIOIUM MaTepUaIOM.

c) YCTpOWCTBO COCTOUT M3 JIBYX JJIEKTPOIOB, MOKPHIBAs OJUH M3 HUX
(dhoTOM3TyHarOUM MaTEPUATIOM.
5. Having been heated to a sufficient temperature any body becomes a

source of light.

a) Ilocne HarpeBa 10 HY>XHOW TeMIIepaTypbl BCAKOE TEJIO CTaHOBUTCS
UCTOYHUKOM CBETa.

b) HarpeBumce 10 HyHOU TeMIiepaTyphl, BCIKOE TEIO CTAHOBHUTCS HC-
TOYHUKOM CBETA.

c) Harperoe 10 HyXHOH TemmepaTyphl TE€JIO CTAaHOBUTCS MCTOYHHUKOM
cBeTa.
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6. While melting the ice keeps the same temperature.
a) B To Bpems Kak Jieq TaeT, OH COXpaHsSET OJIHY U Ty e TeMIeparypy.
b) Tas, nen coxpaHseT OAHY U Ty K€ TEMIEpaTypy.
c) Bo Bpems TasgHus e COXpaHIET OJHY U TY )K€ TeMIIepaTypy.

TRANSLATION
XII. Translate the following sentences into Russian.

1. The recovery factor is the amount of oil that can be economically extract-
ed compared with the total amount estimated to be in the ground.

2. Improved technology is likely to increase this amount further.

3. In the early stages of production, an oilfield may have freely flowing
wells, but as oil is extracted the pressure decreases.

4. Even in the same oilfield, where oil is obtained from different depths, it
can vary greatly in composition.

5. The oil may be so heavy that it cannot be pumped at atmospheric temper-
atures.

6. Production and transport methods depend on where the oil is found.

7. In the old days, ten per cent of the available oil was recovered.

8. Chemical flooding being used, chemicals are mixed with water and in-
jected into the formation.

9. Secondary recovery is the most common advanced recovery technique.
10. Water that originally came out of the well with the oil is injected back in-
to the oil-bearing formation.

WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

THE OIL INDUSTRY OF MEDIEVAL PERSIA
(AZERBAIJAN AND BAKU)

When Marco Polo in 1264 visited the Persian city of Baku, on the
shores of the Caspian Sea in modern Azerbaijan, he saw oil being collected
from seeps. In addition to oil seeps, Marco Polo also saw spectacular mud
volcanos produced by natural gas seeping through ponds, and a flaming
hillside, where condensate and natural gas seeping through fractured shales
has burned, and been worshipped, for centuries.

Shallow pits were dug at the Baku seeps in ancient times to collect oil,
and hand-dug holes up to 35 meters (115 feet) deep were in use by 1594.
These holes were essentially oil wells, which makes Baku the first true field.
Apparently 116 of these wells in 1830 produced 3,840 metric tons (about 710
to 720 barrels) of oil. Later, Russian engineer F.N. Semyenov used a cable
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tool in 1844 to drill an oil well near the Bibi-Eibat (Bibi-Heybat) embayment
on the Apsheron Peninsula, ten years before Colonel Drake's famous well in
Pennsylvania. Also, offshore drilling started up at Baku at Bibi-Eibat near the
end of the 19th century, about the same time that the "first" offshore oil well
was drilled in 1896 at Summerland field on the California Coast.

Russian engineers, realizing that production continued offshore, began
filling and draining the bay in 1909 to allow continued drilling. Over 300
hectares (741 acres) had been reclaimed by 1927, a project said to be second
in magnitude only to construction of the Panama Canal.

Abridged from: The History of Oil Industry. San Joaquin Valley Geology.
2017. http://www.sjvgeology.com/history/index.html
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Key to SELF-STUDY

IV. 1F 2F 3T 4F 5T 6F
V. 1D 2B 3A 4C

VI. Suggested answer

2d vary in composition and appearance — OTIUYaTHCS 1O COCTaBY U BHEIIIHE-
My BUIY

3a recover economically viable reserves — 1oObIBaTh 3KOHOMHYECKH pEHTa-
OeJIbHBIC 3aIachl

4h transport to refinery — moctaBuTh Ha HedTenepepadaTHIBAIOIINN 3aBO/T

Sc increase a recovery factor — moBsimaTe KO3GPUIMEHT HEPTEOTAAYN

6e establish production facilities — BO3BoAUTb COOpYKEHUS ISl BEACHUS J10-
ObIun

7j inject water into the edges of reservoir — HarHeTath BOJy Ha TpaHMIIAX
niacra

8f pump at atmospheric temperatures — 100bIBaTh ITyOOKMMH HacOCaMH MPH
CPEIIHUX 3HAYEHUSX TEMIEPaTyphl BO3TyXa

9¢g obtain colorless sluggish substance — momy4uuth (700BIBaTH) OECIBETHOE
BSI3KOE€ BEILECTBO

10i go into large-scale commercial production — mpuCTynuTh K MacITabHON
IIPOMBIIUIEHHON J00bIYe

VIL. 1c 2e 3b 4f 5d
VIII. 1 extractive 2 extracting 3 extraction 4 extracted 5 extracted 6 extract
IX. 1 viable 2 traps/pockets 3 decreases 4 injecting 5 varies 6 onshore

X. Suggested answer

1. A team of economists, scientists and engineers is needed to solve the
problem of oil production.

2. The recovery factor is the amount of oil that can be economically extract-
ed compared with the total amount estimated to be in the ground.

3. Crude oil and gas, water are generally found in the reservoir.

4. Excess pressure may cause problems.

5. When the pressure decreases, pumping may become necessary.

6. It may be possible to increase the pressure by injecting further gas or wa-
ter into the edges of the reservoir.

7. Even in the same oilfield, where oil is obtained from different depths, it
can vary greatly in composition and appearance.

8. Crude oils look rather like thin, brown treacle.
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9. Production and transport methods depend on where the oil is found.
10. It is cheaper to drill for oil on land than beneath the sea.

XI. 1c 2a 3¢ 4b 5b 6a

XII. Suggested answer.

1. Koaddumuent HepTeoTnaun — 3TO KOJIUIECTBO HEPTH, KOTOPOE MONKHO
I00BIBAaTh C SKOHOMUYECKON BBITOJI0M B CPABHEHUU C OOIIMM KOJIUYECTBOM
He(THU B IJIACTE MO JAHHBIM MPEIBAPUTEIHHBIX PACUETOB.

2. YcoBeplIeHCTBOBaHHAs! TEXHOJIOTHSI, CKOPEE BCEro, MO3BOJIUT YBEIUYUTh
ATO KOJIMYECTBO B JAIbHEUILIEM.

3. Ha pannux ctagusx A00bYM Ha MECTOPOKICHHUH BBIAEISIOTCS (HOHTaAH-
HbIE CKBKUHBI, HO B X0/ J00bIYY He(TH JaBIeHNE YMEHBIIIACTCS.

4. Jlaxxe Ha OJHOM U TOM K€ HEPTIHOM MECTOPOKIEHUH, I/1e HEPTh T00BI-
BaIOT Ha Pa3HbIX INyOMHAX, OHA CUJIBHO OTJIMYAETCS 110 COCTABY U BHEIIHEMY
BU]TY.

5. HedTp MOXeT ObITh TakOM TSAXKEJIOM, UTO €€ HEBO3MOXKHO JOOBIBaThH C
UCII0JIb30BAaHUEM TIIYOOKHX HACOCOB IPHU CPEIHUX 3HAUCHUSX TEMIIEPATypbl
BO3/lyXa.

6. Metonpl A00BIYM W TPAHCIOPTHUPOBKHU 3aBHUCIT OT TOTO, TIE HAXOAST
HEDTh.

7. B npexHue nHU 100bIBANIN AECATH IPOLEHTOB UMEIOIIEHCS HEPTH.

8. Eciam ucnonbp3ylOT XHUMHUYECKOE 3aBOJHEHHE, XHMHUYECKHE pPEarcHThI
CMEIIMBAIOTCS C BOJIOW U 3aKaUMUBAIOTCS B IJIACT.

9. Bropuunas g00b4a — 3TO caMblii paCIIPOCTPAHEHHBIN METO]T YBETUYCHUS
HedTeoTAauN.

10. Boma, xotopas nepBOHAaYallbHO H3BIIEKAETCS W3 CKBAXXHWHBI BMECTE C
He(ThIO, 3aTEM 3aKaUMBAETCSl CHOBA B HE()TEHOCHBIH ILJIACT.
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TEST 3

Variant 1

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. An alternative fuel for vehicles

2. The benefits of hydrogen from oil
3. The problems with oil

4. Sources of hydrogen

USING HYDROGEN AS A FUEL

A. At the moment, most of the energy we need for transportation comes
from oil. One problem is that in the future, there may not be enough oil. An-
other problem is that vehicles cause pollution, particularly in cities. When the
car engine burns fuel, it produces poisonous greenhouse gases.

B. Scientists are working hard to find an alternative. Over the next twen-
ty to 30 years we will use less fossil fuel and more renewable energy. Our
cars will probably use stored energy from batteries and many scientists are
working to develop cars that will run on hydrogen.

C. Hydrogen will never run out, but it doesn't occur by itself naturally. It
exists together with other elements in water, fossil fuels, and all plants and
animals. To get hydrogen, it has to be separated from other elements, using,
for example, water or natural gas. Natural gas is made up of carbon and hy-
drogen molecules. The process of steam reforming can be used to separate
these molecules. Unfortunately, the steam reforming process also produces
carbon dioxide — a greenhouse gas.

D. Cars that use hydrogen can use a fuel cell. Fuel cells use hydrogen
and take oxygen from the air to produce electricity. The process also produc-
es water and waste heat which don't damage the environment. It's difficult to
transport, distribute, and store hydrogen so there are very few hydrogen sta-
tions where car drivers can buy hydrogen at the moment. As a result, most
fuel-cell-powered vehicles being developed use a reformer to get hydrogen
from gasoline. Compared to gasoline or diesel engines, gasoline-powered
fuel-cell vehicles could be twice as efficient and reduce air pollution in cities.
Some people believe they are an excellent step in making vehicles cleaner
and more efficient but they still need more development.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.
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II. Read about the professional associations in Australia. Write whether
the following statements are true (T) or false (F).

Statement True/False (T/F)

SPE deals with downstream sector of oil industry.

SPE is involved in social activity.

3. APPEA is concerned with protection of environ-
ment.

4. PESA aims to make profit from its activity.

5. PESA is interested in providing continuing educa-
tion for the members.

6. Engineers Australia is a local organization.

N | —

PROFESSIONAL AND INDUSTRY ASSOCIATIONS IN AUSTRALIA

The Society of Petroleum Engineers (SPE) serves professional engi-
neers, scientists, and managers in the exploration and production segments of
the worldwide oil and gas industry. The SPE organises student events and
updates on the oil and gas industry.

The Australian Petroleum Production & Exploration Association Ltd
(APPEA) represents the upstream oil and gas industry in Australia. APPEA's
mission is to provide a legislative, administrative, economic and social basis
which efficiently and effectively helps safe, environmentally responsible, so-
cially responsible and profitable oil and gas exploration, development and
production.

The Petroleum Exploration Society of Australia (PESA) is a non-profit
association of individuals involved in the exploration of oil and gas. PESA
aims to promote professional and technical aspects of the upstream petroleum
industry throughout Australia. It does this by providing opportunities for in-
dividuals interested in oil and gas exploration to discuss technical and profes-
sional matters relating to the upstream petroleum industry. It stimulates con-
tinuing education of its members and wants to maintain a high standard of
professional conduct of its members.

Engineers Australia is the national forum for the advancement of engi-
neering and the professional development of members. With excess of 80,000
members embracing all disciplines of the engineering team, Engineers Aus-
tralia is the largest and most diverse professional organization for engineers
in Australia.

Abridged from: Oil and Gas Industry in Australia. School of Petroleum En-
gineering, UNSW, Sydney, 20135.
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II1. Read the text and answer the questions.

What natural clothing materials does the text talk about?
What did the first big petrochemical plant make?

Why did the petrochemical business grow?

When were a lot of synthetic materials developed?
What synthetic cloth does the text mention?

Why are plastics sometimes a problem?

FROM CARBON BLACK TO PVC

Before oil and gas were freely available, people made everyday things
from natural materials. Clothes were made from cotton, wool, and leather.
Containers, for example bottles and cups, were made from metal, glass, and
clay (soft earth that becomes hard when cooked). Paints and cosmetics were
made from plants and minerals.

One example of a natural product is carbon black. It's a colouring used
in ink for writing and drawing and for paint. It is made by burning wood, oil,
or other natural materials. It was discovered in prehistoric times, and it's
commonly used today.

The first petrochemical factory was built in 1872, and it made carbon
black from natural gas. Carbon black (CB) wasn't a new product, but using a
factory was a new way of making it. It became possible to make large
amounts of it cheaply because natural gas was plentiful and inexpensive. At
that time, carbon black was used to make ink, paint, and crayons. It is now
used mostly to make car tyres.

In the early 1900s, the petrochemical business began to grow. There
were a lot of oil refineries, and they created chemical by-products. Oil com-
panies wanted to find ways to use these chemicals.

Soon scientists and engineers learned to change the hydrocarbon mole-
cules in coal, petroleum, and refinery by-products. From the 1920s to the
1940s, familiar man-made products like nylon, polystyrene, and polyvinyl
chloride (PVC) were developed. Synthetic dyes, paints, and medicines were
invented.

Today, petrochemical products are everywhere. They are very useful,
but they also have some problems. People throw away a lot of plastic prod-
ucts because they are inexpensive. One problem with plastics is that generally
they do not rot or break up like natural materials. Plastic bags are already pol-
luting oceans and killing wildlife. They cannot easily be remelted and reused.
Scientists and petrochemical manufacturers continue their work to develop
safe and useful products.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 1, Oxford University Press,
2011.

L AW~
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VOCABULARY AND TERMINOLOGY

IV. Read the text FROM CARBON BLACK TO PVC in detail and
match the English word-combinations (1-10) with the Russian equiva-
lents (a—j).

1) freely available a) CXKHUraTh JAPEBECUHY

2)  be made from plants b) B CBOOOTHOM IOCTYyTIE

3) burn wood C) TMPOU3BOIUTH TOOOYHBIC TPOTYK-
Thl XUMHYECKOTO MMPOU3BOJICTBA

4)  discover in prehistoric times d) u3MEeHATHh MOJIEKYJIbI YTIIEBOI0-
pOJIOB

5) create chemical by-products €) OBITh ClIeJIaHHBIM U3 PACTECHUN

6) change the hydrocarbon mole- f) mnepemaBisATh MJIACTUKOBBIC YITa-

cules KOBKH

7)  develop polyvinyl chloride g)  BBIACIHUTH MOJUBUHUIXJIOPHU]T

8) invent synthetic dyes h) mnpousBoauTenn HEPTEXUMUIE-
CKOM MPOAYKLUH

9) remelt plastic bags 1)  n300pecTH UCKYCCTBEHHBIE Kpa-
CUTEIIN

10) petrochemical manufacturers  j)  OTKpbIBaTh (OOHApPYKUBAThH) B
JOUCTOPUIEKOE BpEMSI

V. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra word.

a) reused ¢) throw away e) useful
b) surface d) polluting f) rot
Petrochemicals

Currently, petrochemical products are everywhere. They are very (1) .,
but they also have some problems. People (2)  a lot of plastic products
because they are inexpensive. One problem with plastics is that generally
they do not (3) _ or break up like natural materials. Plastic bags are al-
ready (4) oceans and killing wildlife. They cannot easily be remelted
and (5) :

VL. Fill in the gaps with the given derivatives.
produce produced producing production products

1. A much narrow definition of mining includes only crude or nonprocessed
mine such as mineral ores and coal.
2. The of useful minerals involves usually several stages that are
generally carried on by large mining firms.

47



3. The mining complexes usually include concentration of ores for of
concentrates with 25 per cent or higher metal content.

4. In the case of other metals such as gold, lead, zinc, metal is in
separate plants.

5. Today gas is widely used as a raw material to synthetics.

6. This method applies particularly to the of solid fuels.

VII. Complete the summary of the text FROM CARBON BLACK TO
PVC. Use only one word in each sentence.

1 In the past oil and gas were not freely

2 Many things were from natural materials.

3 is a natural colouring used in ink and paint.

4 Now this substance is used for making car :

5 The petrochemical made this carbon powder from natural gas.
6 The oil refineries created many chemical :

7 Engineers changed the hydrocarbon and PVC were developed.

8 Unfortunately, products cannot easily be reused.

VIII. Match the terms (1-10) with the definitions (a—j).

1) carbonblack a) any chemical substance that you obtain from crude
oil or natural gas

2) poisonous b) produced by people, not natural

3) fuelcell c) a sector f oil and gas industry connected with find-
ing and drilling for oil and gas.

4)  upstream d) any of the gases that can cause global warming, es-

pecially carbon dioxide
5) environmental e) able to be replaced and used without the risk of fin-
ishing it all, for example energy from the sun, sea,

wind, etc.

6) man-made f) a device for producing energy by the action of
chemicals, used to provide power for a car or other
vehicle.

7)  greenhouse g) causing death or illness if taken into the body

gas
8) renewable h) the process of finding a source of oil or gas that a

company can possibly develop.

9) petrochemical 1) connected with the natural world in which people,
animals, and plants live

10) exploration j) a fine carbon powder, used to make black paint or
ink and some kind of rubber.
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GRAMMAR
IX. Choose the correct translation of the word in brackets.

1. The students (oOcyxnaromue) this problem will take part in the scientific
conference.
a) are discussing
b) discussing
c) being discussed
2. (O6cyxnas) the plan of the conference they made some corrections.
a) while discussing
b) having discussed.
c) be discussing
3. I (mepeBoxy) an article now.
a) when translating
b) translating
c) am translating
4. (Ocrasuucsk) alone, I decided to finish my work.
a) being left.
b) leaving
¢) having left
5. (Aymarommue) machines will appear in future.
a) are thinking
b) thinking
c) be thinking
6. (Yuacs) at the University she was a very good student
a) studying
b) is studying
c) being studied
7. The plant (ctposimuiics) here will produce radio-sets.
a) building
b) having been built
c) being built
8. She (mputack) her bath when I phoned.
a) taking
b) was taking
c) being taken

X. Write the number of the sentence in which asked is translated as
«3agaHHbIi» into Russian.

1. Having asked a permission she did not come to the meeting.
2. Being asked in German I could not understand a single word.
3. The teacher did not like the question asked by a boy from the first desk.
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4.
5.
6.

He will be asked to leave the room.
The questions asked at the symposium are very important.
Having been asked to translate the article, the student translated it with

great interest.

7. I couldn’t hear what I was asked to do.
8. When asked about the political situation in the country, I gave a full an-
SWer.

XI. Choose the correct translation of the underlined part of the sentence.

1.

The temperature increasing, the motion of the molecules of a substance
speeds up.

a) BO3pacTarolias TeMieparypa

b) korma Temmneparypa Bo3pacTaer

C) TO, 9TO TeMIIepaTypa Bo3pacTact

The great success achieved in automation improved the conditions of
work.

a) KOrja ycnex JOCTUTHYT

b) mOCTUTHYB ycmex

C) ycnex, A0OCTUTHYTBIN

The concert being over, the lottery was next.

a) 3aKOHYHUJICA

b) 3aKOHUMBIIMICS

C) 3aKOHYHUBIIHCH

Sir Henry was deep in his papers, his long hands moving nervously.

a) KOrJa pPyKH JBUTAIINCH

b) TO, YTO PyKH JBUTAIHCH

C) a pyKH JIBUTAJIHChH

Having been shown the wrong direction, the travelers soon lost their way.
a) Korja UM IoKa3aiau

b) mokazaB

C) ToOKa3bIBas

Then she jumped away and ran around the desks, with Tom running after
her.

a) xornaa Tom Oexxan 3a Hel

b) npuyem Tom Gexan 3a Heit

¢) mocne Toro kak Towm Oexan 3a Hel

TRANSLATION

XII. Translate the sentences from English into Russian.

l.
2.

Scientists are working hard to find an alternative to fossil fuels.
Our cars will probably use stored energy from batteries.
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3. To get hydrogen we must separate it from other elements, using water or
natural gas.

4. Natural gas is made up of carbon and hydrogen molecules.

5. Most fuel-cell-powered vehicles being developed use a reformer to get
hydrogen from gasoline.

6. Plastic bags are already polluting oceans and killing wildlife.

7. The Petroleum Exploration Society of Australia (PESA) is a non-profit
association of individuals involved in the exploration of oil and gas.

8. The organization achieves the aim by providing opportunities for individ-
uals interested in oil and gas exploration to discuss technical and professional
matters relating to the petroleum industry.

9. With excess of 80,000 members embracing all disciplines of the engi-
neering team, the association is the largest professional organization for en-
gineers in Australia.

10. Containers, for example bottles and cups, were made from glass, and clay —
soft earth that becomes hard when cooked.

WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

GAS IN CRISIS?

The world is changing fast. There is an energy crisis on the horizon for
Europe. If we take natural gas as an example it would seem at first glance
that countries such as Norway, Britain and the Netherlands have sufficient
gas reserves to supply Europe for some time to come. However, this is mis-
leading; most of these reserves will be used up over the next ten to twenty
years. Even if more deposits are found in the North Sea or the Atlantic Ocean
the problem will still not be solved. The continent must turn to Russia where
there are huge quantities of gas underground. This country is in the happy po-
sition of being the gas giant of the world.

Other nations are also approaching Moscow to cover their energy re-
quirements. The economies of countries such as China and India are expand-
ing dramatically and they are going to need massive amounts of energy,
which includes gas. Will there be enough of this commodity to satisfy the
needs of Asia and Europe? This is by no means certain, and the consequence
could be a shortage of gas imports, which could lead to power cuts in some
European countries in the future.

There is one other source of gas — LNG, liquefied natural gas. This is
transported by ship from such places as the Arabian Peninsula. Nevertheless,
it is questionable if these supplies can ever be a realistic alternative to gas
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which is imported by pipeline; the simple fact is that the volumes shipped
would never meet demand.

People are therefore right to be worried. Political leaders and companies
must tackle this issue; we need a secure and reliable supply of gas for the
long term. This inevitably means that wholesale prices will soar, but this is
still better than the nightmare scenario of freezing in our homes or having no
power for our industry.

Abridged from Campbell, S. English for the Energy Industries, Oxford Uni-
versity Press, 2009.
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TEST 3
Variant 2

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. Separating responsibilities

2. A number of tasks to solve
3. A really complicated process
4. Long-term activities

DISCOVERY TO PRODUCTION

A. The process that begins with discovering oil and ends with exploiting
is long and difficult. From start to finish it can take as much as eight to ten
years, especially if the company has to drill in deep water or Arctic condi-
tions.

B. After the discovery the process begins with studies to see if the field
can be exploited at a profit. The oil company has to estimate the future costs
of pumping out the oil and getting it to market and predict the prices of oil
and gas in many years' time. The company also has to think about the risks
the project could bring. These risks can be financial and political; if they are
badly judged, they might even damage the company's reputation. For exam-
ple, if they destroy the habitat of an endangered species, this could bring
them a lot of bad publicity.

C. If the company still believes the project is viable and it can obtain the
finance, then the detailed planning can begin. The aim is to finish it on time
and not go over budget. Next, senior managers in the oil company have to
choose the consultants and contractors that can bring their knowledge and
skills to each stage of the project. The consulting firms and contractors exam-
ine the project and bid for different parts of it.

D. These firms have their own teams and suppliers. During the project,
thousands of people can be involved. At each level, the project has to be
checked and coordinated. The hundreds of smaller projects that make up the
entire project have to be managed. Each job has its own list of tasks and
deadlines. Perhaps the most important factor is to have a good project man-
ager and realistic schedules.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 1, Oxford University Press,
2011.
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II. Read about the refinery operation. Write whether the following
statements are true (T) or false (F).

Statement True/False (T/F)

1. An oil refinery is just a complicated maze of steel
towers and pipes.

2. A typical refinery employs as many as three thou-
sand people these days.

3. Workers need to ride bicycles to get from one part
of the refinery complex to another.

4. An oil refinery needs the distillation tower.

The heaviest products rise to the top.

6. An oil refinery is environmentally safe.

HOW A REFINERY WORKS

An oil refinery is a more than just a complicated maze of steel towers and
pipes. It is actually a factory that turns crude oil into petroleum gas, petrol, gaso-
line, kerosene, diesel oil, fuel oil, asphalt, bitumen, and many other products.

A typical refinery these days costs billions of dollars to build, and mil-
lions more just to maintain and upgrade. Large refineries are complex opera-
tions that run 365 days a year, employ as many as 2,000 people, and may oc-
cupy as much land as several hundred football fields. Some are so big and
sprawling that workers need to ride bicycles just to get from one part of the
refinery complex to another.

Here is how an oil refinery works. First, the crude oil is pumped into the
furnace, where it is boiled. Next, the boiling oil enters the bottom of the dis-
tillation tower. Boiling separates the crude oil into fractions. Fraction means
part. The fractions of crude oil are products with different boiling points: pe-
troleum gas, petrol, and so on. The lightest product, petroleum gas, rises to
the top. The heaviest products, like asphalt, sink to the bottom. After the
products are separated, they are piped out of the tower. The different products
are stored in tanks in the refinery. Finally, they are taken out of the refinery
by tanker lorry, rail tanker, boat, or pipeline.

In addition to making useful petroleum products, fractional distillation
and other refinery processes also can create noise, odour, air pollution, and
water pollution. Most countries have environmental rules that refineries must
follow. All refineries must monitor and control possible problems. Every re-
finery has a safety and environment officer. His or her job is to make sure the
refinery follows the rules.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 1, Oxford University Press,
2011.

D
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II1. Read the text and answer the questions.

What are the three main methods used in oil and gas exploration?

Why are satellite photographs useful?

What is a well log, and why is it important to keep one?

What sort of samples do chemists take? How can this help in the search?
What is the difference between a magnetometer and a gravimeter?

. How do scientists carry out seismic exploration? Which methods are used
on land?

UL~

OIL AND GAS EXPLORATION METHODS

In geological methods photographs are taken from planes or satellites.
These are then examined by geologists.They look for the special rock for-
mations where oil is often found. These can be seen from the air. Afterwards,
geologists on the ground collect rock samples and analyse them.

When a possible future oil field is identified, the next step is to drill an
exploratory well. These are sometimes called 'wildcat wells'. Each time a new
well is drilled, a 'well log' is created. The 'well log' is a record of the rocks
and the depths at which they are found. Geologists also keep core samples for
analysis. Geologists can use the information from different well logs to con-
struct a map of the area between the wells. This process is called 'geological
reasoning'. This can help to identify where there are perhaps 'petroleum traps'
for future drilling.

Using geochemical methods geochemists analyse samples of surface
water and soil for small amounts of oil and gas that show oil or gas reserves.
A gas chromatograph can analyse gas. At sea, hydrocarbons can be found by
equipment that is pulled along in the water.

Geophysicists use mathematics and physics to create a picture of the
sub-surface. Geophysical methods being used, the scientists can identify
types of rock by their density (mass) and magnetic qualities. They use differ-
ent equipment in their search. A gravimeter shows rock density, and a mag-
netometer measures magnetic fields. A magnetometer can be used in planes
while flying over an area. Another method is seismic exploration, which uses
sound. Shock waves are produced by explosives placed in a hole in the
ground. These waves are reflected back and show the different kinds of rock
under the surface. Instead of explosives, a vibrator truck can be used.
Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.
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VOCABULARY AND TERMINOLOGY

IV. Read the text OIL AND GAS EXPLORATION METHODS in detail
and match the English word-combinations (1-10) with the Russian
equivalents (a—j).

1) take photographs from satteli- a) wuckaTe ocoOble mIacToBBIE OOpaA-

tes 30BaHUs

2) look for the special rock for- b) BBISIBUTH BO3MOXHOE HEPTIHOE
mations MECTOPOXKJICHUE

3) keep core samples C) HU3MEPATh MarHUTHOE MOJIE

4) identify a possible oil field d) Bocco3naBaTh MPOEKIIUIO TPUIIO-

BEPXHOCTHBIX MOPOJ (paspes)

5)  drill exploratory well e) OpaTh 00pa3iibl KepHa

6) measure magnetic field f) npousBOAUTH yAapHBIC BOJHBI

7) use the information from well ~ g) wucnonab30BaTh JaHHBIE KAPOTAXK-
logs HBIX JUarpaMmm

8) create a picture of subsurface ~ h) mnomemare B3ppIBUATHIE BEIIECTBA
B CKBOXKUHY

9) produce shock waves 1) momy4aTh Qororpaduu co CIyT-
HUKOB

10) place explosives in a hole j) OypuUTb MOMCKOBO-pa3BEIOYHBIC
CKBaKHHBI

V. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra word.

a) explosives ¢) measures e) identify
b) qualities d) density f) subsurface
Geophysical Exploration

In geophysical exploration the scientists 1) types of rock by their
mass and magnetic 2) . They use different equipment in their search. A
magnetometer 3) magnetic fields. A magnetometer can be used in
planes while flying over an area. Seismic exploration uses sound. Shock waves
are produced by 4) that are placed in a hole in the ground. These

waves are reflected back and show the different kinds of rock in the 5) .
VL. Fill in the gaps with the given derivatives.
explode explosion explosive explosives explosibility

1. The shooter actuates at certain time in seismic exploration.
2. The responsibilities of a shooter also involve cleaning an area after the
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3. of the substance can result in many problems.

4. The dynamite can ____ at any moment.

5. force of volcanic eruption was enormous.

6. Their mission was to these devices in public places.

VII. Complete the summary of the text OIL AND GAS EXPLORATION
METHODS. Use only one word in each sentence.

1. In the geological methods geologists examine photographs.

2. Then geologists collect samples for analysis.

3. At the exploration stage exploratory wells are built which are sometimes
called wells.

4. Geologists also help to construct of the area between the wells.

5. Geochemists can use a to find gas that shows oil reserves.

6. Geophysicists measure density of rocks and qualities.

7. They use different in their work.

8. For example, a shows rock density.

VIII. Match the terms (1-10) with the definitions (a—j).

1) estimate a) able to be done in a successful way.

2) Dbitumen b) a person or a company that does work or provides
goods for another company.

3) viable c) the temperature at which a liquid starts to become a
gas.

4)  contractor d) a thick black substance obtained from oil, used for
covering roads or roofs.

5) maintain e) a device that analyses the chemicals contained in a
mixture by passing the mixture through a material
that separates the different elements.

6) Dboiling point f) the thickness of a substance measured by its mass
per unit of volume.

7)  fractional g) to keep a building or a machine in good condition
distillation by checking or repairing it regularly.
8)  chromato- h) an instrument that shows the density of rock by
graph measuring the difference in the force of gravity
from one place to another.
9) density 1) a guess or a calculation of the likely cost of some-

thing, based on the information that you have.

10) gravimeter j) the process of separating the different substances
within crude oil by heating it until it becomes a gas
and then collecting the gas and liquids that form at
different temperatures.
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GRAMMAR
IX. Choose the correct translation of the word in brackets.

1. The professor (uutaromiuii) lectures at our university is a well-known sci-
entist.
a) when delivering
b) delivering
c) is delivering
2. (IIpoopas) experiments, students use many devices.
a) making
b) having made
c) being made
3. They (o0cyxmnaroT) the plans for the next year.
a) while discussing
b) discussing
c) are discussing
4. (OxonuuB) their work they left the building.
a) having finished
b) finishing
c) have finished
5. The device (u3mepsromnuii) a temperature is called a thermometer.
a) having been measured
b) measuring
c) 1s measuring
6. (ITepeBons) the article he consulted the dictionary.
a) translating
b) is translating
c) being translated
7. The substance (pacTBopeHHo€) was colourless.
a) having been dissolved
b) was dissolved
c) being dissolved
8. Imagine that the ship (gBuxercs) in space.
a) moving
b) is moving
c) while moving
X. Write the number of the sentence in which sent is translated as
«oTnpasJieHHbII» into Russian.

1. Being sent on business to London my friend hoped to improve his English.
2. Telegrams sent at the night time must be paid for reduced price.

3. When he hadn’t received the answer to his invitation, he sent a postcard.
4. The present for her birthday was sent by a stranger.
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Having sent the article to a magazine he waited for the answer.
The new furniture will be sent to your house in two days.
Having been sent on the Internet the message came in time.
The letter sent was not delivered to the address.

PR

XI. Choose the correct translation of the underlined part of the sentence.

1. The gas being compressed, the number of molecules in the same volume
increases.

a) CHKUMaeMBbIH

b) cxumaercs

C) CXKuUMas
2. Having prescribed the medicine, the doctor went away.

a) BBINKHCAHO

b) BeITHUCHIBas

C) BBINKCAB
3. Electrons moving through a wire, electrical current is generated.

a) TepeMeNIarInuecs

b) mnepemernatorcs

C) MepeMeIasch
4. Radio was invented in russia, its inventor being the russian scientist a.s.
popov.

a) Korja ero uzooperareiem ObLI

b) Oynyum uzobperaTenem

C) aero u3obperaresnem ObLI
5. He slowly and carefully spread the paper on the desk, with lowell closely
watching.

a) cMmoTpena

b) cmoTpsias

C) cMOTps
6. The tree struck by lightning was all black.

a) ypaapser

b) ynapsromiee

C) yaapeHHOe

TRANSLATION

XI. Translate the sentences from English into Russian.

1. After the discovery the process begins with studies to see if the field can
be exploited at a profit.

2. If the company believes the project is viable, then the detailed planning
can begin.

3. The consulting firms and contractors examine the project and bid for dif-
ferent parts of it.
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4. During the project, thousands of people can be involved.

5. The different products are stored in tanks in the refinery.

6. Using geochemical methods geochemists analyse samples of surface wa-
ter and soil.

7. Geophysical methods being used, the scientists can identify types of rock
by their density and magnetic qualities.

8. A magnetometer can be used in planes while flying over an area.

9. Shock waves are produced by explosives placed in a hole in the ground.
10. Drake decided to drill a well and locate the source of the seep oil, using the
same steam-powered equipment which prospectors used to drill brine wells.

WRITING

XII. Write an abstract (100—120 words) to the following article. (For
more details you may see Writing Reference p. 202)

THE EARLY OIL INDUSTRY OF PENNSYLVANIA

Oil Creek in western Pennsylvania abounds in oil seeps that ooze thick
black crude into creeks. These seeps were well known to the Seneca Indians,
one of the Iroquois Nation tribes, who used the oil as a salve, mosquito repel-
lent, purge and tonic. Many settlers also believed that these oils were medici-
nal, and sold bottles of it, as a medicine called "Seneca Oil" in 1792.

Historically, oil was collected at Oil Creek by damming the creek near a
seep, then skimming oil off the top of the resulting pond. Edwin Drake, an
unemployed railroad conductor and express agent, tried this method, but even
with improvements and opening up other seeps in the area, he only increased
production from three or four gallons a day. Next workers tried digging a
shaft to mine the oil, but groundwater flooded in too quickly. Finally, Drake
decided to drill a well and locate the source of the oil seep, using the same
steam-powered equipment used to drill brine wells.

He hired a blacksmith named "Billy" Smith, who had drilled brine wells
for local prospectors in the Pittsburgh area. Smith, with his son Samuel, be-
gan drilling in the summer of 1859. Although progress was slow, usually
three feet a day, they reached a depth of 69%: feet by August 27. When Billy
and Samuel pulled their drilling tools from the well the next morning, they
noticed oil rising in the hole. After installing a hand-operated lever pump
borrowed from a local kitchen, the production in the first days was about
twenty-five barrels. Production soon dropped off to a steady ten barrels a day,
and continued at that rate for a year or more.

Although Drake's well was no gusher, it was the beginning of an idea.
Abridged from San Joaquin Valley Geology, Early Oil Industry of Pennsyl-
vania, 2017. Retrieved from http://www.sjvgeology.com.
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TEST 3
Variant 3

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. Better prevent than recover

2. Effective rescue operations

3. Effects on the marine environment

4. Major or minor- they happen every year

OIL SPILLS

A. Oil spill, leakage of petroleum onto the surface of a large body of wa-
ter. Oceanic oil spills became a major environmental problem in the 1960s,
chiefly as a result of intensified petroleum exploration and production on con-
tinental shelves. Spectacular oil spills from wrecked or damaged supertankers
are now rare because of strict shipping and environmental regulations. Never-
theless, thousands of minor and several major oil spills caused by discharges
and tanker operations are reported each year.

B. The costs of oil spills are considerable in both economic and ecologi-
cal terms. Oil on ocean surfaces is harmful to many forms of life because it
prevents sunlight from penetrating the surface. Crude oil ruins the insulating
and waterproofing properties of feathers and fur, and thus oil-coated birds
and marine mammals may die from hypothermia. Moreover, oil can be toxic
to animals, and can damage their habitat and reproductive rate may slow the
recovery of animal populations.

C. The immediate environmental effects of oil spills have been readily
identified, but their influence on the ecological system of a polluted area is
more difficult to assess. The cost of paying compensation to individuals and
communities damaged by oil spills has been a major cause to reduce the
chances of such events in the future.

D. No really satisfactory method has been developed for cleaning up
major oil spills. The rescue workers usually collect the oil and remove
enough of it so that economic activity and the natural recovery processes of
the marine environment can continue. Floating booms can be placed around
the source of the spill to reduce the spreading of an oil slick over the sea sur-
face. Skimming involves various mechanisms that physically separate the oil
from the water and place the oil into collection tanks. Another approach is to
use various sorbents (e.g., straw, volcanic ash) that absorb the oil from the
water. Onshore removal of oil from polluted sandy beaches is an effective ac-
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tion which is usually performed with hand tools or operating heavy construc-
tion-type equipment to scrape up contaminated debris and haul it away.
Abridged from: Oil spill. Petroleum engineering. Encyclopeadia Britannica,
2018.

I1. Read about the types of companies in oil and gas industry and write
whether the following statements are true (T) or false (F).

Statement True/False (T/F)

1. A drilling operator is a company that owns the drill-
ing rig.

2. Halliburton is a drilling operator.

3. The contractors follow the rules and regulations of
the operators.

4. A consultant is a kind of a company which consists
of experts who can support a drilling team at some
time.

5. A contractor supplies different software to service
companies and operators.

6. The work of service companies is needed occasion-
ally.

MAJOR PLAYERS IN PETROLEUM INDUSTRY

A drilling operator is an oil company that has successfully tendered for,
and owns the mineral rights, leases and permits to explore in a particular ar-
ea. After a drilling plan has been approved, the operator orders the necessary
materials and equipment, and recruits the contractors and service companies.
The operator may be a national oil company (NOC), a public oil company, or
a private one. The biggest groups are the national oil companies that control
and produce three quarters of the world’s oil. Examples include Sinopec and
Petrobras. The most well known operators are the public companies such as
Exxon Mobil and Shell.

The drilling operator is responsible for the project, they win the con-
tracts, and deal with governments and other official bodies. There might be
10-30 different companies involved in a project but the operator is there at
the beginning, and the end, from planning to decommissioning.

Contractors are companies that own the drilling rigs. The crew includes
the roughnecks, drillers, toolpushers and other staff that tend to be less skilled,
and local. Examples include Transocean, Ensco or Patterson UTI. The contrac-
tors work for the operators and follow the drilling plan. The rules, guidelines
and regulations are also set out for the staff of the contractor to follow.
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A version of a contractor is a consultant who might work individually,
or for a small group. These are specialists and subject matter experts. They
might be called upon to support a drilling team during a particularly challeng-
ing well operation.

A service company fills in the supply gaps for the contractors and opera-
tors. These can include many different physical products as well as services
such as logistics, supply chain, software and training. Halliburton, Baker
Hughes and Schlumberger are huge service companies, so not all service
companies are small.

There are so many parts of a drilling and completions operation, the
contractors and operators choose not to do absolutely everything. They focus
on what they specialise in. Many of the roles of a service company are only
needed occasionally or are very specialised. This means that it makes more
sense to contract on-demand, or for fixed job scopes.

Abridged from: Lavis, J. Drilling operators, contractors and service compa-
nie, 2017.

II1. Read the text and answer the questions.

1. Why do people believe that oil production from conventional wells will
decline?

2. What does "easy oil" mean?

3. What does Hubbert's bell-shaped curve tell us?

4. Why do some people think that oil production peaked at some time in the
last ten years?

5. Why do some people believe that oil prices will increase in the future?

6. How will technology help produce enough oil in the future?

ARE OIL SUPPLIES NOW FALLING?

Over the last 150 years, there has been a rapid increase in the amount of
oil produced around the world. The result has been a rapid economic growth
and a higher standard of living. However, oil is a finite, non-renewable re-
source and many people believe that there will be a time when oil production
(extraction and refining) from conventional wells begins to decline. This will
happen when we have used up about half of the possible reserves.

Up until now oil companies have extracted oil from easy-to-reach places —
on land, near the surface, under pressure. Now oil extraction is taking place
offshore, in deep wells, and in environmentally sensitive areas and in the fu-
ture it will become increasingly expensive to extract oil in these more diffi-
cult environments.

M King Hubbert was a geophysicist who worked for Shell Oil Compa-
ny. He developed a theory known as the Hubbert Peak. The theory which

63



says that production of oil reaches a maximum point, or peak, and then be-
gins to decline. He showed this in a bell-shaped curve.

Deciding on a time when world oil production will peak is very difficult.
Most people agree that oil production will peak but they cannot agree when
this will happen. Production from many of the world’s largest oilfields is now
in decline and some people believe oil production peaked up to ten years ago.
However, new oilfields are beginning production and many people believe
that the peak has not been reached yet. We will only know when production
has peaked after it has happened!

People also disagree about the results of peak oil. Some believe that as
oil supplies fall, prices will rise because supply will not meet demand and we
will have to change the way we live dramatically. Other people believe that
developments in technology will mean that life will change very little. It is
already possible to extract a higher percentage of oil from conventional wells.
Oil can be extracted from unconventional sources, for example heavy crude
oil, oil sands, but production costs are high. Some people believe that new
technology in transport and more efficient use of power will mean that the
demand for oil will fall and that there will be enough oil to meet demand for
many years in the future. If we control oil production carefully, there will be
enough oil for the next hundred years.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.

VOCABULARY AND TERMINOLOGY

IV. Read the text ARE OIL SUPPLIES NOW FALLING? in detail and
match the English word-combinations (1-10) with the Russian equiva-
lents (a—j).

1) arapid increase in the a) Oosiee BBICOKUM MPOIEHT HE(PTH, IO-
amount JYy4YEeHHON U3 OOBIYHO TPUMEHSIEMBIX
CKBa)XHH
2)  decline of production b) mnpupomoOXpaHHBIE 30HBI
3) higher percentage of oil C) JIOCTUTraTh MaKCUMAJIbHOTO 3HAUYCHUS

from conventional wells
4) environmentally sensitive d) ymoBIETBOPATH cripoc HA HEPTH

areas

5) reach a maximum point €) TnaJaHue ypoBHS JOObIUU

6) show in a bell-shaped f) nmoOwiBaTh (M3BJIEKATh) W3 HETPAIU-
curve IIUOHHBIX UCTOYHUKOB

7) oil supplies fall g) 3amachl HepTH CHUKAIOTCS

8) meet demand for oil h) mnoka3piBaTh B BHJI€ KOJIOKOJ000pa3-

HOW KPUBOU

64



9) extract from unconven- 1) MOPOUCXOAHUTH (IIPOXOJUTH) HA IIEIIb-
tional sources de (B Mope)
10) take place offshore J)  pe3Koe yBeTW4eHHE KOJINYECTBA

V. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra
word.

a) demand ¢) percentage e) production

b) curve d) fall f) unconventional
Effects of Oil Peak

Some people believe that if oil production peaks, oil supplies will not meet

1) of society and we will change our live dramatically. Other people be-

lieve that developments in technology will help to extract a higher 2)

of oil from conventional wells. Experts will extract oil from 3)

sources but the costs of 4) are high. Many people believe there will
be new technology in transport and more efficient use of power and the de-
mand for oil will 4)

VL. Fill in the gaps with the given derivatives.

investigate investigations investigators investigative

1. The task is to a hydrocarbon deposit that can be economically
exploited.

2. Ateam of have had a great success in the search.

3. Geophysical employ electronic equipment that can detect slight
contrasts in specific gravity.

4. Exploration is commonly carried out by an team that includes ge-
ologists, geochemists and geophysicists.

5. have studied the possible effects of pollution.

6. Specialists oil deposits by means of numerous drillings to obtain
samples.

VII. Complete the summary of the text ARE OIL SUPPLIES NOW
FALLING? Use only one word in each sentence.

1. Atpresent we see arapid  in the amount of oil production.

2. The oil production from wells declines.

3. Oil companies often extract oil in environmentally areas.

4. M King Hubbert a theory which is called the Hubbert Peak.

5. This theory tells that oil production reaches a maximum __ and then
declines.
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6. If oil supplies fall, the prices will :

7. New technology will help to extract oil from unconventional

8. More efficient use of the power will help to the demand for oil in
the future.

VIII. Match the terms (1-10) with the definitions (a—j).

1) production a)
2) peak b)
3)  supply c)
4) rig d)
5) crew e)
6) roughneck f)
7)  discharge g)
(of a gas or
fluid)
8) habitat h)
9) cleanup 1)
10) damage 1)
GRAMMAR

an amount of something that is available for use,
reserves.

all people working on a ship, plane.

to flow somewhere.

the place where a particular type of animal or
plant is normally found.

to remove rubbish, dir from somewhere, such as
oil that has split because of an accident.

to harm or spoil something.

a large structure in the sea with equipment for
drilling for oil and gas under the seabed.

a skilled person who works on a drill, for exam-
ple , by connecting and separating the pipes.

to reach the highest level or best point.

the process of removing oil or gas from the
ground and transporting it.

IX. Choose the correct translation of the word in brackets.

Scientists (u3yuaromuii) the properties of a substance will apply it in re-

(Mcnonw3ys) the device, we got accurate data.

1.

search.
a) studying
b) while studying
c) is studying

2.
a) having used
b) using
c) being used

3.

The staff of the laboratory (3axkanuuBaet) the work on the apparatus.

a) 1s finishing
b) was finishing
c) is being finished
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4. (IToxmseprimuchk oxyaxaeHuro) to a low temperature many substances get
new properties.

a) having cooled

b) cooling

¢) having been cooled
5. The changes (Bmusitonue) the composition of materials are chemical
changes.

a) 1s affecting

b) affecting

c) if affecting
6. (Mzyuas) elements Mendeleyev found that they could be divided into
nine groups.

a) studying

b) is studying

¢) having studied
7. When I came into the office the secretary (mpocmarpuBana) the papers.

a) looking through

b) was looking through

c) looked through
8. The house (ctposiuiics) here will have been finished by 2012.

a) building

b) having been built

c) being built

X. Write the number of the sentence in which heated is translated as
«Harpertslii» into Russian.

The heated air is lighter than cold.

Some substances can be heated under pressure.

Being heated for a long time the liquid becomes viscous.

When heated the mixture changed its colour.

Having heated the solution we used it for the second time.

The compound heated melted slowly.

The scientists heated the gas which increased in volume.
Having been heated to a high temperature the glass bottle broke.

Sl I Al A

*
-

. Choose the correct translation of the underlined part of the sentence.

p—
.

The dress bought at the department store was very beautiful.
a) KYIUIEHHOE

b) xymui

C) Tmokymas
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2. Having eaten all the potatoes, she drank a cup of coffee.
a) ecT
b) cbeB
c) moexdas
3. The engineer testing the device, nobody is allowed to come in.
a) mpoBepss
b) mnposepstonUit
C) TmpoBepseT
4. He stood, with his arms folded.
a) Korja ero pyku ObLJIM CBS3aHbI
b) aero pyku ObLITH CBS3aHBI
C) ¢ ero pykaMu CBSI3aHHBIMU
5. It being late, they decided to go home.
a) OBLIO MO3/THO
b) Oyayun mo3gHUMU
C) omo3aanu
6. She sat looking into the fire, the sock forgotten on her knee.
a) 3a0BITHIN
b) 3abbLia
c) 3a0bIB

TRANSLATION

XII. Translate the sentences from English into Russian.

1. Over the last 150 years, there has been a rapid increase in the amount of
oil produced around the world.

2. Now oil extraction is taking place offshore.

3. However, new oilfields are beginning production and many people be-
lieve that the peak has not been reached yet.

4. Oil can be extracted from unconventional sources.

5. Contractors are companies that own the drilling rigs.

6. Oceanic oil spills became a major environmental problem in the 1960s,
chiefly as a result of intensified petroleum exploration and production.

7. Spectacular oil spills from wrecked or damaged supertankers are now rare.
8. Thousands of minor and several major oil spills caused by discharges and
tanker operations are reported each year.

9. Crude oil ruins the insulating and waterproofing properties of feathers
and fur.

10. Their influence on the ecological system of a polluted area is sufficient.
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WRITING

XII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

RESERVOIR ENGINEERS AT WORK

Reservoir engineering involves assessing oil and gas deposits. Reservoir
engineers firstly estimate the size of a reservoir and then determine how
much oil and gas reserves are in the reservoir and finally work out how to
maximize the economic return from extracting them.

Since it is usually not possible to physically ascertain what's under the
ground, a reservoir engineer needs to find other ways to establish what is
there. They work together with geologists and geophysicists to find the re-
serves of oil and gas while relying on the basic laws of physics and chemis-
try. These include applying the behavioral effects of liquid and vapour phases
of oil, natural gas, and water in rock.

The next step is to determine the economic feasibility of extracting the
gas. Then, assuming it is viable on paper, a well is produced. After that, the
reservoir engineer will keep track of reserve production progress until com-
pletion.

The ultimate responsibility of the reservoir engineer is to maximise the
output of the reservoir without causing overproduction. Overproduction im-
plies producing more than storage, transport, processing and selling capacity
at any given time. This generally leads to wasted resources and shortens the
lifespan of the reservoir. Reservoir engineers generally operate in an office
with occasional site visits.

One type of reservoir engineers is a production engineer. A production
engineer’s job involves designing and selecting the equipment that will get
the well to produce oil and gas after it is drilled. The production engineer will
then oversee the well to ensure it is flowing making oil or gas and continues
to be economically viable. They also recommend modifications to maximise
the efficiency of oil and gas recovery.

Production engineers are usually petroleum engineers, however some-
times an engineer from a different discipline will be trained on production
engineering tasks.

Abridged from: What do Petroleum Engineers Do? School of Petroleum En-
gineering, UNSW, Sydney, 2015.
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TEST 3
Variant 4

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. It is about producibility

2. Percentage of geological risk
3. Estimates used in practice

4. From resources to reserves

RESERVES AND RESOURCES

A. Resources are hydrocarbons which may or may not be produced in
the future. A resource number may be assigned to an undrilled prospect or an
unappraised discovery. Appraisal by drilling additional wells or getting extra
seismic data will confirm the size of the field and lead to project sanction. At
this point the government gives the oil company a production licence to de-
velop the field. After this oil reserves can be formally booked.

B. Oil reserves are primarily a measure of geological risk. They show the
probability of oil which is producible under current economic conditions. The
three categories of reserves generally used are proven, probable, and possible
reserves.

C. Proven reserves are defined as oil and gas "Reasonably Certain" to be
producible using current technology at current prices are also known in the
industry as 1P. Some industry specialists refer to this as P90 — i. e having a
90 % certainty of being produced. Probable reserves are oil and gas "Reason-
ably Probable" of being produced using current or likely technology at cur-
rent prices. Some industry specialists refer to this as P50 — 1. e having a 50 %
certainty of being produced. This is also known in the industry as 2P or Prov-
en plus probable. Possible reserves — i. ¢ "having a chance of being devel-
oped under favourable circumstances". Some industry specialists refer to this
as P10 —i.e having a 10 % certainty of being produced. This is also known in
the industry as 3P or Proven plus probable plus possible.

D. Oil and gas reserves are the main asset of an oil company. Booking is
the process by which they are added to the Balance sheet. This is done ac-
cording to a set of rules developed by the Society of Petroleum Engineers
(SPE). For practical purposes companies will use proven plus probable esti-
mate (2P), and for long term planning they will be looking primarily at possi-
ble reserves.

Abridged from: Reserves and Resources. Mineral Resource Classification
http://en.wikipedia.org
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I1. Read about the accident at the refinery and write whether the follow-
ing statements are true (T) or false (F).

Statement True/False (T/F)

1  There was a warning on the instrument panel.
2 An alarm was not working.
3 An operator opened the valves.
4  The blow-down drum was supposed to deal with

excess liquid.
5 The gas and liquid escaped through a broken pipe.
6  The vehicle was in a dangerous area.

THE BP TEXAS CITY REFINERY ACCIDENT

Accidents do not happen very often, but when they do, they can have
terrible results. On 23 March 2005, an explosion at BP's Texas City Refinery
killed fifteen workers and injured more than 170 others.

A splitter that separates light and heavy gasoline was started up after a
two-week shutdown. Operators did not follow orders on the instrument panel.
As a result, the splitter filled up with too much liquid that then became too
hot. Someone had turned off the alarm that warned about over-filling. So
much pressure built up in the production tower that three valves opened au-
tomatically. Liquid flowed into the blow-down drum: a container that was
supposed to deal with this. Unfortunately there was too much fuel in the
drum so that liquid and vapour went up the 113-foot vent into the open air.
Although experts had recommended a flare system to burn off dangerous gas,
BP said it did not need one. So the mixture of gas and liquid fell to the
ground. There, a spark from a vehicle set off an enormous explosion. The ve-
hicle should not have been in the area. The explosion blew up a large part of
the area and could be heard many miles away. Eleven of the people who were
killed were having a meeting in a trailer in the danger zone. The trailer
should have been further away. Other victims were carrying out maintenance
work nearby. An enquiry into the accident indicated the basic causes were
equipment failure, risk management, staff management, and working culture.
Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.

II1. Read the text and answer the questions.

How were oil-producing countries paid before OPEC was formed?
How did OPEC manage to increase the price of 0il?

What happened to oil prices in the 1970s?

Why is OPEC no longer as powerful as it once was?

Who invented the term the 'Seven Sisters'?

Nk =
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6. How do you think the supply of oil and gas will change? Who will be the
'Seven Sisters' of 20507

OIL AND POWER

OPEC (the Organization of Petroleum Exporting Countries) was created
in 1960 by Iran, Kuwait Iraq, Saudi Arabia, and Venezuela. At that time the
oil industry was still dominated by foreign oil companies operating in those
countries. The governments of countries where the oil was found only re-
ceived a share of these companies' profits. Despite the increase of world de-
mand for oil, the price continued to drop.

OPEC was formed to protect the interests of oil-producing countries. It
is a cartel, that 1s, a club of producers. Members realized that they could get a
fairer price for their oil by agreeing on how much oil to supply to the market.
The law of supply and demand would do the rest. During the 1960s, OPEC
gradually increased its influence. In the early 1970s, it caused a large increase
in the price of petroleum by limiting production.

Currently there are eleven members, although countries do join and
leave. Nowadays, OPEC has less influence over oil prices as there have been
discoveries by non-OPEC countries. Nevertheless OPEC members still con-
trol almost half of the world's oil supply.

The 'Seven Sisters' were the most important companies and controlled most
of the oil-wealth of the world. They were given this name by the Italian oil execu-
tive Enrico Mattei. The Seven Sisters were the members of a consortium that was
created to reintroduce Iranian oil to the market after nationalization. They were
Standard Oil of New Jersey, Royal Dutch Shell, Anglo Persian Oil Company,
Standard Oil of New York, Standard Oil of California, Gulf Oil, Texaco.

However, since then, the power of these companies has declined as oil-
producing countries have claimed the industry as their own. In addition, new
discoveries and new companies have changed the face of the oil and gas in-
dustry. According to the Financial Times newspaper, the new Seven Sisters
are (listed in order of importance): Saudi Aramco (Saudi Arabia), Gazprom
(Russia), CNPC (China), NIOC (Iran), PDVSA (Venezuela), Petrobras (Bra-
zil), Petronas (Malaysia).

VOCABULARY AND TERMINOLOGY

IV. Read the text OIL AND POWER in detail and match the English
word-combinations (1-10) with the Russian equivalents (a—j).

1) dominate in oil industry a) TIOCTaBIIATh Ha PHIHOK

2) receive a share of profits b) 3ammmniaTe UHTEPECHI

3) increase world demand for c¢) moay4aTh OO 10XOJI0B
oil
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4)  protect the interests d) BbI3BIBaTH yBEIWYEHUE 1ICH HA
He(Th

5)  supply to the market €) OOBSBUTH ATy cPepy MPOMBIIILICH-
HOCTHU CBO€H COOCTBEHHOM

6) have the influence over o1l f) npencraBasTh HE(YTH BHOBb HA PBIH-

prices Ke

7) cause an increase in the g) UMETh BIUSHUE Ha LIEHbI HA HEPTH
price of petroleum

8)  limit production h) yBenMuuTh MUPOBOM CIIPOC HA

He(Th

9) reintroduce oil to the mar- 1) npeobragaTe B HEYTAHON TPOMBILI-
ket after nationalization JICHHOCTHU

10) claim the industry as their  j)  orpaHu4uTH JOOBIYY
own

V. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra
word.

a) protect ¢) supply e) caused
b) demand d) influence f) share
Aim of OPEC Foundation

OPEC was formed to 1) the interests of oil-producing countries. The
members of the cartel realized that they could get a fairer price for their oil if
they control the amount of oil which they will 2) to the market. Then
the law of supply and 3) will work. Over the decade OPEC gradually
increased its 4) on the market. After limiting production it 5) a

large increase in the price of petroleum.

VL. Fill in the gaps with the given derivatives.

store stored storing storage
1. There is a lot of energy in the molten part of the Earth.
2. Wind, ocean currents and evaporation of water only temporary _ en-
ergy.
3. There is also kinetic and potential energy in the Earth-Moon-Sun
system.
4. Oil tanks are used for of oil.
5. It is known that there are different methods of energy.

6. His speciality is oil transport and
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VII. Complete the summary of the text OIL AND POWER. Use only one
word in each sentence.

1. In 1960, foreign oil companies the oil industry.

2. The governments of Iran, Kuwait Iraq, Saudi Arabia, and Venezuela re-
ceived only a share of operating companies

3. The oil-producing countries created OPEC, a club of

4. OPEC members controlled oil supply to the

5. Atpresent OPEC has less over the oil prices.

6. The most important companies who controlled the oil market are the Sev-
en :

7. Later the power of these companies has

8. In course of time the members of this consortium have

VIII. Match the terms (1-10) with the definitions (a—j).

1) seismic a) anunpleasant event that happens unexpectedly and lead
to injury or damage.

2)  rules b) aplace where oil is separated into different substances.

3) accident c¢) provide somebody with something that they need.

4)  explosion d) to manage an organization or process.

5) refinery e) make sure that a person or a thing is not harmed or
damaged.

6) operate f) a device that opens and closes and which is used for
controlling the flow of a liquid or gas through a pipe.

7)  supply g) relating to earthquakes or other vibrations of the Earth.

8) protect h) the sudden violent burstimg of something like a bomb.

9) wvalve 1) to make something happen, especially something bad

10) cause j) regulation or principle that determines what someone
can or cannot do in a particular situation.

GRAMMAR
IX. Choose the correct translation of the word in brackets.

1. Electrons (o6pa3yromiue) an atom are in motion.
a) are forming
b) when forming
c) forming
2. (PazpabatsiBas) a device, an engineer used a new method.
a) being developed
b) developing
c) having developed
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5.

Our scientists (rotoar) programmes for automatic devices.

a) are preparing

b) preparing

c) while preparing

(Cnag) all the examinations he went on holidays.

a) passing

b) having passed

c) being passed

Electrons (nBuwxymuecs) from one atom of any substance to another form

the flow called an electric current.

a) are moving

b) if moving

C) moving

(Oxupas) for him I looked through the magazines lying on the table.
a) waiting

b) is waiting

c) having waited

While I was reading a book my wife (caymrana) to the news on the radio.
a) listening

b) was listening

c) 1is listening

The questions (o0cyxnaembie) at the conference are very important.
a) being discussed

b) discussing

c) having discussed

X. Write the number of the sentence in which produced is translated as
«nmpou3BeeHHbII» into Russian.

XN RO =

= A
it

The new kinds of plastics will be produced in future.

They produced good products.

Having produced a positive impression he continued to talk.

The new film produced was met by the audience with enthusiasm.
These synthetic materials have been produced for ten years.

When produced the substance changed its properties.

The products produced at our plant have a high quality.

Having produced in the reactor the energy is then transformed into heat

. Choose the correct translation of the underlined part of the sentence.

She rang the bell, with her heart beating fast.
a) Korja cepiie Omioch

b) ¢ cepauem OUBITUMCS

C) MpuyeM cepiaie OuIoch
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2. Having left the house he went to the nearest bus stop.
a) MOKHUIAIOUIUN.
b) mokuHyB
C) MOKujaas
3. The speaker looked at the audience, his hand raised for silence.
a) TOIHSB
b) momHsATas
C) MOMHSI
4. The medicine prescribed by the doctor was bitter.
a) BbINKCAI
b) BeIMUCaHHOE
C) BBINUCHIBAA
5. All the necessary preparations having been made, the army began the attack.
a) Korja IMOATOTOBKa ObliIa OCYIIEeCTBICHA
b) ocyIecTBUB MOATOTOBKY
C) ¥ MOJTrOTOBKa ObLTa OCYIIIECTBIICHA
6. Electron microscopes being very useful instruments, they are used today
in many laboratories.
a) SIBIIAIOLIUECS
b) sBIAACH
C) SIBISIOTCS

TRANSLATION

XII. Translate the sentences from English into Russian.

1. Someone had turned off the alarm that warned about over-filling.

2. Eleven of the people who were killed were having a meeting in a trailer in
the danger zone.

3. The enquiry into the accident indicated the basic causes were equipment
failure, risk management, staff management, and working culture.

4. At that time the oil industry was still dominated by foreign oil companies
operating in those countries.

5. OPEC was formed to protect the interests of oil-producing countries.

6. New discoveries and new companies have changed the face of the oil and
gas industry.

7. The governments of countries where the oil was found only received a
share of these companies' profits.

8. Resources are hydrocarbons which may or may not be produced in the future.
9. A resource number may be assigned to an undrilled prospect or an unap-
praised discovery.

10. The three categories of reserves generally used are proven, probable, and
possible reserves.
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WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

FUTURE OF FOSSIL FUELS

The rise in oil prices in early 2008 sparked discussion over whether the
world was beginning to run out of oil. It was clear that the Earth had a finite
amount of oil and that global demand was expected to increase. In 2007 the
National Petroleum Council, an advisory committee to the U.S. secretary of
energy, projected that demand for oil would rise from 86 million bbl to as
much as 138 million bbl per day in 2030. Yet experts remained divided on
whether the world would be able to supply so much oil. Some argued that the
world had reached “peak oil” — its peak rate of oil production.

The controversial theory behind this argument drew on studies that
showed how production from individual oil fields and from oil-producing re-
gions tended to increase to a point in time and then decrease thereafter. (Oil
production in the continental United States increased steadily through the ear-
ly and mid-20th century until it peaked in 1970; by 2008 it had declined by
almost 50 %.) Peak-oil theory suggested that once global peak oil had been
reached, the rate of oil production in the world would progressively decline,
with severe economic consequences to oil-importing countries.

A more widely accepted view was that, through the early 21-st century
at least, production capacity would not be limited by the amount of oil in the
ground but could be limited by other factors, such as geopolitics or econom-
ics. One concern was that growing dominance by nationalized oil companies,
as opposed to independent oil firms, could lead to a situation in which coun-
tries with access to oil reserves would limit production for political or eco-
nomic gain. A separate concern was that nonconventional sources of oil-such
as tar-sand reserves, oil-shale deposits, or reserves that are found under very
deep water-would be significantly more expensive to produce than conven-
tional crude oil unless new technologies were developed that reduced produc-
tion costs.

Abridged from: https.//www.britannica.com/topic/Future-of-Fossil-Fuel-The-
1517282
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TEST 3
Variant 5

READING
I. Read the text and match the headings (1-4) with the paragraphs (A-D).

1. The reasons for oil spills

2. The main source of oil pollution
3. Preventing oil pollution

4. Damage to the environment

WHAT CAUSES OIL POLLUTION?

A. Oil causes pollution of rivers, lakes, and oceans. But where does this
oil come from? Scientists believe that waste oil is responsible for the most
pollution. Some of this comes from industry, some from our roads, and some
is thrown away by people.

B. Oil leaks and spills happen because of technical problems, mistakes,
vandalism (damage caused by people for no reason), accidents, or war. The
smallest amount of oil comes from offshore drilling activities where oil is
sometimes spilled because of burst (broken) pipes or human error (mistakes
made by people). Major oil tanker disasters account for slightly more oil pol-
lution. Accidents with ships are the result of ships hitting each other or hitting
sand or rocks below the water. Accidents happen because of human error,
poor maintenance, or poor communication between the crew members work-
ing on the ship. They can also happen when bad weather forces an oil tanker
against a rocky coast.

C. A major oil leak or spill can result in very serious damage to plants
and animals, the environment, and the local economy. Some parts of the en-
vironment are more easily damaged than others. For example, in water near
the coast there are thousands of plants and animals that could die.

D. Governments and oil companies around the world are working to-
gether to reduce oil pollution. Improved safety training and management
means fewer spills. Satellite and aircraft are used to quickly identify new cas-
es of pollution. New technical measures include double-hulled tankers, ships
with one body inside another.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.
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II. Read about the search for oil traps and decide whether the following
statements are true (T) or false (F).

Statement True/False (T/F)
Oil companies make maps of the surface.
Seismic waves can't go through rocks.
Vibrator trucks make seismic waves.
One rock layer reflects all the waves.
Geophones send electrical signals to the recording
truck.
6. The geophones produce 3D maps.

N[ || |—

HOW TO FIND OIL TRAPS

Drilling is expensive. So oil companies plan carefully before they start
drilling. First they make 3D maps of the rocks below the surface. Then they
study these maps carefully. They look for possible oil traps. How do they
make these maps? How do they find out what is below the surface? The an-
swer 1s ‘seismic waves’.

Seismic waves are sound waves, and they can travel through rock layers.
Most o1l companies use vibrator trucks to make seismic waves. These heavy
trucks make vibrations on the surface, and the vibrations send waves down to
the rocks below.

Each rock layer reflects some of the waves. The reflected waves travel
up to geophones on the surface. Geophones are like microphones: they con-
vert the waves into electrical signals, a machine in the recording truck rec-
ords the signals. Computers can convert these signals into 3D maps.

These days, many oil companies use sophisticated computer programs
to create three-dimensional computer models of the reservoirs they produce
oil and gas from. These models can simply show where the different faults
and rock types are within the reservoir, or they can show things such as the
distribution of porosity within the reservoir sandstones. The beauty of 3D
models is that they can be sliced in any direction to produce two-dimensional
views, such as 2D maps (horizontal views).

Seismic reflection works at sea too. But the crews use hydrophones, not
geophones, and they use an underwater gun to make seismic waves. The guns
are actuated every few seconds as the ship moves over a predetermined
course. The seismic waves are picked up by detectors embedded in a cable
(called a streamer) trailing the ship. As in land surveys, the data are transmit-
ted to a central recording unit and recorded in digital form.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 1, Oxford University Press,
2011.
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II1. Read the text and answer the questions.

How does gas flaring act as a safety device?
What happens at normal pressure?

What is associated gas?

Why were large amounts of gas flared in Nigeria?
Why is gas flaring a problem?

What does GGFR aim to do?

A WASTE OF RESOURCES

People throughout the world need energy but every year billions of dollars
worth of natural gas are wasted. Natural gas is flared on oil production rigs, in
refineries, and in chemical plants across the world. Flaring is the burning of nat-
ural gas which is not required or a way of reducing pressure at oil and gas facili-
ties. People now realize that it is a waste of energy, resources, and money.

Pressure release valves release gas when the pressure in plant equipment
is too high. This is a safety device to protect vessels and pipes. The released
gases are burned and they leave the flare stack. When a large amount of gas
is released, the flame burns very brightly. Even when pressure is normal, a
small amount of gas is constantly burned so the system is ready.

In some countries, for example Nigeria, large amounts of natural gas are
trapped with the oil as it is extracted. This is known as associated gas. Be-
cause there was little demand for natural gas in the country in the past the
large quantities of associated gas were burned off. Oil companies are now
working to reduce this.

Flaring and venting of natural gas from oil and gas wells is responsible
for large quantities of greenhouse gases which are responsible for global
warming. Experts estimate that over 150 billion cubic metres of natural gas
are flared each year. This is about 25 per cent of the United States' gas con-
sumption or 75 per cent of Russia's gas exports. Russia is responsible for the
highest levels of flaring, followed by Nigeria, Iran, and Traq. Information
about the amount of gas flaring has been collected from satellite data.

Major oil companies and governments are now working together to re-
duce flaring and to recover and use this associated natural gas. The Global
Gas Flaring Reduction Public-Private Partnership (GGFR) was set up in
2002. Its aim is to support governments, agencies, and the petroleum industry
to reduce flaring and venting of gas. GGFR offers advice to governments and
oil companies and also helps develop markets for the associated gas. Associ-
ated gas is now being used to supply domestic customers, and to produce
electricity and liquefied natural gas (LNG).

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,
2011.
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VOCABULARY AND TERMINOLOGY

IV. Read the text A WASTE OF RESOURCES in detail and match the
English word-combinations (1-10) with the Russian equivalents (a—j).

1)  waste of energy a) 3anMIIaTh CyJa U TpyOOIpOBOI

2)  protect vessels and pipes b) mnoteps sHEprUU

3) trap with the oil c cHabxaTb OBITOBBIX MOTPEOUTE-
neu

4)  large quantities of associated gas d) 3ameraTb COBMECTHO
5) flaring and venting of natural ~ €) OomblIKMe KOJUYECTBA MOMYTHOTO

gas rasa

6) leave the flare stack f) BeIACHATH 0OJBIIOE KOJIHYECTBO
rasa

7)  reduce pressure at oil facilities g) cxuranue rasza Ha akene u coOpoc

8) release large amount of gas h) npou3BOAUTH CKMKEHHBIN MPU-
POJIHBIN Ta3

9) supply domestic customers 1)  OCTaBIATH (paKEIbHBIN CTBOJI

10) produce liquefied natural gas  j) mOHWXKaATH JaBICHUE HA OOBEKTAX
HedTenpombicia

V. For questions 1-5, choose one of the words (a—f) that best completes a
gap in the text. You can use each word only once. There is one extra word.

a) venting ¢) quantities e) useful
b) estimate d) satellite f) consumption

Some Statistics on Flaring

Flaring and 1) of natural gas from oil and gas wells lead to large 2)
____ of greenhouse gases in the atmosphere. Experts 3) that over 150
billion cubic metres of natural gas are flared each year. This makes 25 per
cent of the United States' gas 4) or 75 per cent of Russia's gas ex-
ports. Russia has the highest levels of flaring, Nigeria, Iran, and Traq follow
this country in the list. Information about the amount of gas flaring is based
on 5) data.

VL. Fill in the gaps with the given derivatives.

survey  surveyors surveyed

1. In recent years combined geophysical by air has been used in many
projects.

2. Now the need only to set up instrument in the field and it will do
all recordings automatically.

3. In modern automation is being used in recording the field meas-
urements.
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4. Lasers are being used by now.
5. Underground deposits can be by modern methods.
6. To an area geologist must make a lot of observations.

VII. Complete the summary of the text A WASTE OF RESOURCES.
Use only one word in each sentence.

1. Gas is flared at oil and gas

2. At present people consider flaring to be a of resources and money.
3. Associated gas is burned when there is no for the associated gas.
4. The burning of gas is a  device to reduce pressure in plant equip-
ment.

5. Flaring of gas produces gases.

6. These harmful gases lead to global

7. GGFR is working together with oil companies and governments to
the amount of gas that is flared.

8. This organization finds new __ for the gas.

VIII. Match the terms (1-10) with the definitions (a—j).

1) offshore a)  mistakes made by people.

2) tanker b) a large amount of oil that has poured out of its
container by accident.

3) humanerror c¢)  alarge vehicle with devices that producevibrations
to examine what kind of rock are underthe ground.

4)  oil spill d)  outside or top layer of something.

5) surface e)  to change something from one form to another.

6) vibrator f) happening or existing in the sea, not far from the
trucks land.

7) convert g)  the amount of force that a gas or a liquid produces

in a pipe or container.

8) rig h)  to make something less or smaller in size.

9) pressure 1) a ship or truck that carries oil in large quantities.

10) reduce ) a large structure in the sea with equipment for

drilling for oil and gas under the seabed.

GRAMMAR
IX. Choose the correct translation of the word in brackets.

1. Air is a substance (cocrosiiee) of mixtures of several gases.
a) consisting
b) being consisted
c) 1is consisting
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2. (Cnymas) to the tapes you will improve your pronunciation.
a) 1s listening
b) listening
¢) having listened
3. There are many brilliant scientists (padotaronux) in different fields of
science and technology in our country.
a) having worked
b) is working
c) working
4. (Ywuras) a lecture professor Petrov used some diagrams.
a) while delivering
b) having delivered
c) being delivered
5. They (o6cyxnarot) the agenda of the conference now.
a) discussing
b) having been discussed
c) are discussing
6. The questions (00cy:xnaemble) at the conference are very interesting.
a) being discussed
b) discussing
c) having discussed
7. The parents (cmoTpenn) television when I came in.
a) watching
b) were watching
c) while watching
8. (Cnag) all the examinations, he left for his native town.
a) having passed
b) passing
c) being passed

X. Write the number of the sentence in which used is translated as
«HCHMOJIL30BAHHBINIY into Russian.

Various materials will be used for our report.

Atoms energy must be used for peaceful purposes.

We used fundamental units to measure time, space and mass.

The thermometer used in the experiment was very expensive.

Having used the modern device the engineer obtained a successful result.
Being used as a conductor the wire must be installed.

When broadly used, the term “coal” may include a number of substances.
Iron used in this chemical reaction helped to speed up the process.

XN R W=
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XI. Choose the correct translation of the underlined part of the sentence.

1. Mendeleyev being a great chemist, his name is well-known not only in
our country but also abroad.

a) TO, YTO MEH/eNeeB ABIACTCS BETUKHM XUMHUKOM

b) Menuenees, SBISSICH BETUKAM XHMHKOM

C) Tak Kak MeHJIeneeB SBISETCS BETUKHM XUMHUKOM
2. The phenomenon discovered by him helped us greatly in our research
work.

a) SBJICHUE OTKPBLUIN

b) sBIEHHE, OTKPHITOE

C) SBJICHUE, OTKPHIBAIOIIIEE
3. Government pays great attention to education, our students being provid-
ed with everything necessary for their studies.

a) Korja CTyJeHTOB 00eCTIeUMIIH

b) cryaeHTsl, 00ecIeueHHBIC

C) TpUYEM CTYACHTOB 00ECIIECYHBAIOT
4. Pressure increasing, the distance between molecules decreases.

a) YBEIUYMBas IaBIICHUEC

b) ecnu maBieHHE YBETUINBACTCS

C) KOrjJa JaBlicHUE YBEIMYNBAJIOCh
5. Having been interested in the solution of the problem, we studied various
combinations of facts.

a) 3aWHTEPECOBABLUUCH PEIICHUEM

b) uHTEpecoBaIUCh pElICHUEM

C) HHTEPECYSICh PEIICHUEM
6. Acids react with oxides of all the metals, a salt and water being formed.

a) 00pa3oBaB COJIb U BOJY

b) korga conb ¥ Boja 00pa30BaHHBI

C) MpHUYEM COJIb U BOJIa 00pa3yroTCs

TRANSLATION

XII. Translate the sentences from English into Russian.

1. The smallest amount of oil comes from offshore drilling activities where
oil is sometimes spilled because of burst (broken) pipes or human error (mis-
takes made by people).

2. Oil leaks and spills happen because of technical problems, mistakes, van-
dalism (damage caused by people for no reason), accidents, or war.

3. Accidents with ships are the result of ships hitting each other or hitting
sand or rocks below the water.

4. Some parts of the environment are more easily damaged than others.

5. Improved safety training and management means fewer spills.
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6. Satellite and aircraft are used to quickly identify new cases of pollution.
7. The seismic waves are picked up by detectors embedded in a cable
(called a streamer) trailing the ship.

8. Natural gas is flared on oil production rigs.

9. The released gases are burned and they leave the flare stack.

10.  Associated gas is now being used to supply domestic customers.

WRITING

XIII. Write an abstract (100-120 words) to the following article. (For
more details you may see Writing Reference p. 202)

THE PHYSICS OF THE EARTH

In a broad sense, the methods of geophysics are used to detect the very
deep structure of the earth itself, to study earthquakes and earth’s magnetic
field, and to give us a better understanding of our physical environment.
These particular geophysical fields of knowledge are not directly applicable
in the search for mineral deposits, but they frequently provide a useful back-
ground of indirect information. For example, we now know that earthquakes
occur along zones of weakness on earth, often between continents and
oceans, in regions that are also related to places where ore minerals are being
deposited. Mineralized districts on the earth bear a relationship to areas
where there has been past mountain building, and we can now see and predict
places where ore deposits are in the process of being formed. Thus, through
the study of the physical processes of earth movements and the broader,
deeper aspects of geophysics we will learn more about the distribution and
the regional location of mineralized areas.

Regional geophysical surveys, in which data are gathered somewhat
sparsely over a large area, are often part of a preliminary resource evaluation
program of an underdeveloped area. These surveys are carried out for the
general purposes of learning the background subsurface physical characteris-
tics of an area. Maps made from these gravity, magnetic, electrical, or radio-
metric data are also useful for making geologic maps. This procedure could
be called “geological mapping by geophysical methods™.

Regional geophysical survey maps are generally not too complex in de-
tail. But mainly these surveys are useful in providing fundamental geological
information about a region, and can also be useful in planning more detailed
exploration and general engineering programs.

In mineral exploration, geophysics is used as part of the overall program.
Team effort has been the most successful approach to exploration, and here
geophysics plays its role as a cooperative member of the technical group.

Abridged from: Petroleum Engineering: Course book, TPU Publishing
House, 2010.
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UNIT 7

DRILLING
LEAD-IN

There are many different jobs on an oil and gas rig. Some are managerial,
requiring sensitivity and high-level leadership skills. Some are technical and
detail-oriented. Many are dirty and tiring manual jobs.

Match the job title from the box to its description. Write your answer in
the first column.

Driller, installation manager, roustabouts, assistant driller, toolpusher, company
man, crane operator, chief engineer, mud logger, wireline operator, roughneck

Job title Job description
represents the oil and gas operator

sets up and handles the rotary drilling equipment

is in charge of the platform

analyzes samples of rock cuttings

carries out drilling operations under supervision

handles supplies and equipment

operates the various electronic tools used in the well

sets up and operates lifting equipment

supervises operations on the rig

is responsible for overall operation of the drilling rig

handles pipes and other equipment for the rig

I. Read and remember the list of words associated with Drilling.

1) drilling rig — OypoBas BbIIIKa, OypoBas

2)  drilling crew — OypoBast Opuraja

3) maintain — MO//IEP)KUBATh B pab0UYeM COCTOSTHUHU

4) contractor — HOAPSTINK

5) to beresponsible for — ObITH OTBETCTBEHHBIM, OTBEYATH 32

6) tobeincharge of @~ — OBITH OTBETCTBEHHBIM, OTBEUATH 32

7) rig superintendent ~ — macTep OypOBO# YCTaHOBKH

8) toolpusher — OypoBoii MacTep, MacTep OypoBOW yCTaHOBKU
9) onsite — Ha MECTe, Ha IUIOIIAIKe

10) driller — OypWIBIINK, OYPOBUK
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11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)

derrickman
rotary helper
roughneck
rig floor

land rig
headquarter
offshore drilling
supervise
hire

control console
drill a hole
pipe-handling
equipment
take over
drill pipe
mount

mast

derrick

work shift
trip in

trip out
wrench

tongs

SCrew

repair

— BEpXOBOH pabouunii
— MOMOIIHUK OYypPHUJIbIIIUKA

— pa3Hopabounii, MOJACOOHBIN pabounii
— pabouast roIIaIKa OypoBoii, OypoBasi IIiomaaKa
— Ha3eMHas OypoBasi yCTaHOBKa

— pa3MeIaThCes

— menbdoBoe Oypenue, opdrmopHoe Oypenwe
— OCYIIECTBISATh TEXHUYCSCKHI KOHTPOITh
— HaHUMAaTh, YCTpauBaTh Ha paboOTy

— MyJbT YIPaBICHUS
— OypUTh CKBOKHUHY

— 000pyI0BaHUE AJIs CITyCKa-MmoabeMa Tpyo

— IPpUHUMATh, OpaTh Ha ceOs

— OypoBas Tpy0Oa, OypuiibHasE KOJJOHHA

— YCTaHaBIIUBATh
— MOJTb€MHAs BBIIITKA
— BBIIIIKA

— pabouas cMeHa

— CIIyCKaTh OYpHJIbHYIO KOJIOHHY
— HOJIHUMATh OYPUIIbHYIO KOJIOHHY

— Fa€yHbIN K04

— IIMMILBL, K04 11 TPYO

— 3aBUHYMBATh, 3aKPYINBAThH
— YUHHTD, HAJIA)KUBATh

I1. Read the following words and remember their pronunciation.

[d3] manger, objective
[0:] offshore, floor, portable, board
[ai] surpervise, mobile

[a] roughneck, company, monkeybourd
[e9] repaire, affair
[u] crew, screw, unscrew, true

[ju:] superintendant, surpervise, duty

READING
III. Read the text and write whether the following statements are true
(T) or false (F).
Statement True/False (T/F)
1. A rig operates all the time, 365 days a year.

2.

Contractor may hire an assistant rig superintendent

if he drills on land rigs.
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Statement True/False (T/F)

3. The rig superintendent is in charge of the drilling
crew and supervises drilling operations.

4. The additionally hired roughnecks handle the up-
per end of the drill pipe tripping it in or out of the
hole.

5. Rotary helpers and roughnecks have the same re-
sponsibilities.

6. The number of hours per day depends on rig’s lo-
cation and other economic factors.

DRILLING JOBS

While it is true that one cannot drill a well without a drilling rig and sev-
eral companies to back up the rig, it is equally true that one cannot drill a well
without skilled people. Personnel run the rig and keep it running until the well
reaches its objective. Many people are involved in drilling. It is necessary to
consider the drilling crew — the group whose job is to make the rig drill.

The contractor requires trained and skilled personnel to operate and
maintain a drilling rig. It should be kept in mind that a rig, when on site and
drilling, operates virtually all the time, night and day, all year long. Personnel
responsible for making the rig drill are collectively known as the drilling crew.

The person in charge of the drilling crew, the top hand, may be called
the rig manager, rig superintendent, or toolpusher, depending on the drill-
ing contractor’s preference. Besides the rig manager, each rig has drillers,
derrickmen, and rotary helpers (also called roughnecks).

The rig superintendent (toolpusher) oversees the drilling crews that
work on the rig floor, supervises drilling operations, and coordinates operat-
ing company and contractor affairs. On land rigs, the rig superintendent is
usually headquartered in a mobile home or portable building at the rig site
and is on call at all times. Because offshore drilling and large land drilling
operations can be very critical, the contractor may hire an assistant rig super-
intendent. The assistant rig superintendent often relieves the superintendent
during night-time hours and sometimes nicknamed the night toolpusher.

The rig superintendent supervises the driller, who, in turn, supervises the
derrickman and roughnecks. From a control console or an operating cabin on
the rig floor, the driller manipulates the controls that keep the drilling opera-
tions underway. This person is directly responsible for drilling the hole.

A few of the latest rigs feature automated pipe-handling equipment
that takes over the duties of the derrickman. Most rigs, however, require a
derrickman when crew members run drill pipe into the hole. The derrickman
handles the upper end of the pipe from the monkey board. The contractor
mounts the monkeyboard in the mast or derrick at a height ranging from
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about 15 to 34 meters depending on the length of the joints of pipe crew
members pull from the hole.

In addition, a contractor usually hires two or three roughnecks for each
work shift. They handle the lower end of the drill pipe when they are trip-
ping it in or out of the hole. They also use large wrenches called tongs to
screw or unscrew pipe. Besides handling pipe roughnecks also maintain the
drilling equipment, help repair it, and keep it clean and painted.

Because of a rig’s location, economic factors, and other reasons, the
number of days and the number of hours per day that a drilling crew works
vary a great deal.

Abridged from: Baker R. A Primer of Oilwell Drilling, Petroleum extension
service, 2001.

IV. Amwar is training a group of field service engineers and he is giving
them a presentation about the basics of rotary drilling. Match the slides
from A to E to the transcript (what he says about each slide) from 1 to 5.

cashy danada

casing

coment |
slurry

comeit
sheath

Old BHA New BHA

Integral Blade Stabilizer
(gauge 8 7/16 in)

Drill collar

Integral Blade Stabilizer
(gauge 8 7/16 in)

Cross Over Sub

DHM

Drill collar
(Gauge 8 1/4 in)

Bit Bit
(od 8.75in) (od 8.51n)
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Slide 1

If you look at this first slide, you can see that often there is more than
one string. This diagram shows an operation in Alaska where a riser has been
passed through the ice and down to the seabed, and the cement casing is in
place in the rock. Only the innermost string is actually operational.

Slide 2

The bottomhole assembly (BHA) is made up of a drill bit which is used
to break up the rock formations, drill collars (which are heavy, thick-walled
tubular used to apply weight to the drill bit) and subs (smaller sections of
pipe), such as stabilizers, which keep the drilling assembly centered in the
hole. The BHA may also contain other components, such as a downhole mo-
tor, Rotary Steerable System, measurement while drilling (MWD) and log-
ging while drilling (LWD) tools.

Slide 3

Heavyweight drillpipe (HWDP) is used to make the transition between
the drill collars and drillpipe. The function of the HWDP is to provide a flex-
ible transition between the drill collars and the drillpipe. This helps to reduce
the number of fatigue failures seen directly above the BHA. A secondary use
of HWDP is to add additional weight to the drill bit. Drillpipe makes up the
majority of a drillstring. A drillstring is typically about 15,000 feet in length
for an oil or gas well vertically drilled onshore in the United States, and may
extend to over 30,000 feet for an offshore deviated well. The components of
the string are joined together with special threaded connections known as tool
joints, on the ends of each joint.

Slide 4

Drill tubulars are manufactured in 31-foot lengths, although they can al-
so be manufactured in 45-foot lengths. Each 31-foot component is referred to
as a joint. Typically, two, three or four joints are joined together to make a
strand. Pulling the drillstring out of or running the drillstring into the hole is
referred to as tripping. Drillpipe, HWDP and collars are typically tripped in
strands to save time. This photo shows a device used for safe automated han-
dling of double or triple strands.

Slide 5

This photo shows a typical tricone drilling bit. In today’s modern indus-
try, the two main types of drill bits are classed as PDC (Polycristalline Dia-
mond Compact) and Roller Cone; although the tricone dominates, bicone and
mono cone bits do exist. Natural and synthetic diamonds are used in coring
bits, as well as for very hard rock drilling with mud motors and turbines.
Abridged from: Oliver, S. Oil and Gas. A study and practice book for oil and
gas professionals. Garnet education, 2010.
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VOCABULARY AND TERMINOLOGY

V. Read the text Drilling Jobs in detail and match the English word-
combinations (1-10) with the Russian equivalents (a—j).

1) oversee the drilling crew a) HYXJIaThCi B OOyYEHHOM W KBaJH-
(UUHMPOBAHHOM MEPCOHANE
2) vary a great deal b) OBITH OTBETCTBEHHBIM 3a OypeHHE
CKBa)KUHBI
3) depending on the length of  ¢) mnoanepxuBaTh OypOBYIO YCTAHOBKY
the pipe joints B pabo4eM COCTOSIHUU
4)  keep the drilling operations d) KypupoBaTh OypoByt0 OpuUragy
underway
5) headquarter in a portable €) OoTBeuarh 3a OypoBYIO OpuUransy
building
6) require trained and skilled f) B 3aBHCUMOCTH OT JUIMHBI COCIUHE-
personnel HUH TPyOBI
7)  mount the monkeyboard in  g) pa3Mmemarbcs B NMOPTATUBHOW KOH-
the mast CTPYKLUU
8)  Dbe responsible for drilling h) ycranaBiaMBaThH IJIOMIAIKY HA BBIII-
the hole Ke
9) maintain a drilling rig 1) mponoiKaTh OypOBBIE OTMIEpalluU
10) be in charge of the drilling  j) 3HauMTenbHO BapbUPOBATHCS
crew

VI. Choose the correct variant a, b or c.

1. The drilling crew is the group of people .
a) whose job is to make the rig drill
b) who headquarter in a portable building
c) oversee the drilling crew
2. Rig superintendent .
a) 1s directly responsible for drilling the hole
b) supervises drilling operations
¢) mounts the monkeyboard in the mast or derrick
3. Another name of rig superintendent is___ .
a) aderrickman
b) an assistant rig superintendent
c) atool pusher
4. Which of the operations are NOT included in a roughneck’s responsibilities?
a) to screw or unscrew a pipe
b) to run drill pipe into the hole
c) to keep drilling equipment clean
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5. What are the driller’s responsibilities?
a) to keep the drilling operations underway
b) to handle the lower end of the drill pipe
c) to coordinate operating company
6. What are the duties of the derrickman?
a) to trip in or out the drill pipe of the hole
b) to operate and maintain the pipe-handling equipment
¢) to mount the monkeyboard in the derrick
7. What does the number of working days and the number of working hours
per day of a drilling crew depend on?
a) the size of oil field
b) the drilling contractor’s preference
c) arig’s location and economic reasons
8. The mast or derrick is mounted at a height .
a) from about 15 to 34 meters
b) from2to 10
c) from 30 to 40

VII. Compose the sentences of the given words.

1. The hole / directly/ the driller/ for / responsible /drilling /is.

2. Is/ and/ the drilling crew/ in charge of/ the drilling contractor’s/ may be
called/ depending/ rig superintendent/on/ preference/ the rig manager.

3. Also/ wrenches/ or / pipe/ unscrew /roughnecks/ tongs/ large/ called/ to
screw/ use.

4. Requires/ the contractor /trained and skilled/ a drilling rig/ to operate and
maintain/ personnel.

5. That/ takes over/ the latest rigs/ a few of /automated /the duties/ equip-
ment/ of /the derrickman/ feature/ pipe-handling.

6. The monkeyboard/ mounts/ meters/ a height/ the contractor/ from about/
in /at /ranging/ 15 to 34/ the derrick.

VIII. Complete the following sentences with one of the words in bold in
the text A FIRST-TIME VISIT OF A DRILLING RIG.

1.  was very strict and did permit us to visit the drilling rig.
2. A is amachine that creates holes in the earth subsurface.
3 Heis learning how to pilot a

4. Whatisthe  of your visit to the drilling rig?

5. The drilling rig operated very ___, but that didn't bother me.
6. The frameworks of  towered above us.
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A FIRST-TIME VISIT OF A DRILLING RIG

If you are interested in oilwell drilling, a good way to learn about it is to
visit a drilling rig. A first-time visit can be educational as well as confusing.
Most drilling rigs are large and noisy and, at times, the people who work on
them perform actions that don’t make much sense to an uninitiated observer.
A drilling rig has many pieces of equipment and most of it is huge. But a rig
has only one purpeose: to drill a hole in the ground. Although the rig itself is
big, the hole to be drilled is usually not very big (usually less than a foot) in
diameter by the time it reaches final depth. The skinny hole, however, can be
deep (often thousands of meters). The hole’s purpose is to tap an oil and gas
reservoir, which more often than not lies buried deeply in the earth.

Although rigs operate both on land and sea — “offshore” is the oilfield
term — a land rig is best for a first visit. In most cases, land rigs are easier to
get to. Getting to offshore rigs is more complicated, because they often work
many miles from land and you need a boat or a helicopter to reach them.

When driving to a land rig, it is possible to see one of the most distinc-
tive parts of a drilling rig, its tall, strong structural tower called a mast or a
derrick. Rig masts and derricks are tall because they have to accommodate
long lengths of pipe to be raised into it during drilling process. A mast or der-
rick can be as high as a 16-story building.

Upon arriving at the rig, the first step is to check in with the boss. He or
she is probably in a mobile home or a portable building on the site that serves
as an office. Nowadays, the drilling industry leans towards the term rig su-
perintendent or rig manager for the person in charge, but it is possible to
hear rig hands call him or her the toolpusher.

Now put on your hard hat and steel-capped boots to keep your body
from being crushed. In addition, you have to wear safety glasses to safeguard
your eyes. This style of dress is regular for everyone. Whether working on a
rig or merely visiting it, everyone must wear personal protective equipment
(PPE). Rig workers also wear gloves to protect their hands. With protective
gear on and the rig superintendent’s permission you may go to the rig floor.
Abridged from: Baker R. A Primer of Oilwell Drilling, Petroleum extension

service, 2001.

IX. Read the sentences and match the words in bold (A—K) with the defi-
nitions (1-10).

A helicopter (A) was circling around looking for somewhere to land.
Eight derricks (B) and other auxiliary equipment are in operation.
To enable our sustained growth, we have a rig superintendent (C) position.
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Offshore drilling (D) presents environmental challenges, both from the pro-
duced hydrocarbons and the materials used during the drilling operation.

The guy was not allowed to go to the site because he didn’t have a hard hat (F).
All crew members should use safety glasses (G) and special gloves (H) dur-
ing welding.

Our land rig (I) is a small rig which can be transferred from one location to
another.

All necessary devices and personal protective equipment (J) for each activi-
ty are available for all crew members.

Thus you can always enjoy the feeling of warm, dry steel-capped boots (K).

D
2)

3)
4)
S)
6)

7)

8)

9)

a mechanical process where a wellbore is drilled below the seabed

a drilling rig which is specially designed to drill holes on onshore loca-
tions

a type of rotorcraft in which lift and thrust are supplied by rotors

a lifting device composed at minimum of one guyed mast, which may
be articulated over a load by adjusting its guys

a person who oversees the drilling crews that work on the rig floor su-
pervises drilling operations, and coordinates operating company and
contractor affairs

a type of helmet predominantly used in workplace environments such as
industrial or construction sites to protect the head from injury due to
falling objects, impact with other objects, debris, rain, and electric shock
a durable boot that has a protective reinforcement in the toe which pro-
tects the foot from falling objects or compression, usually combined
with a mid sole plate to protect against punctures from below

glasses with additional safety features that make it less likely to break,
or less likely to pose a threat when broken

protective clothing, helmets, goggles, or other garments or equipment
designed to protect the wearer's body from injury or infection

10) a garment covering the whole hand

GRAMMAR
The Infinitive
Forms
Active Passive

Indefinite to ask to be asked
Continuous to be asking —

Perfect to have asked to have been asked
Perfect Continuous | to have been asking —
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Uses

1. As a a subject.
Eg. To solve this problem is very important.
1t is important to solve this problem

2. An attribute.
e After ordinal numbers and words the next ..., the last ..., etc.
Eg. He was the first to solve this problem.
e After the associated noun, the invinitive takes the place of a longer
phrase with which, who, etc.
Eg. Methods to solve this problem are very important.
3. As an adverbial modifier.
The invinitive takes the place of a longer phrase with in order to, etc.
e At the beginningof a sentence
Eg. To solve this problem they made many experiments.
They made many experiments to solve this problem.
(For more details you may see Grammar Reference p. 194)

X. Match the uses of Infinitive (A—C) with the sentences (1-8).

A. Where infinitive is a subject

B. An attribute

C. An adverbial modifier

Example: 0. To make water or oil exert the correct amount of pressure, the
operator adds weighting material. — The answer is 0.C (As To make is an

adverbial modifier)

1. Mud is circulated for a period of time to remove any remaining cuttings.
2. The amount of bit weight depends on the type of formation to be drilled.
3. Most rig engines today are diesels, because diesel fuel is safer to transport
and store than other fuels such as natural gas, LPG, or gasoline.

4. 1t is necessary to position auxiliary equipment for generating electricity,
compressing air, pumping hydraulic fluid, and pumping water.

5. To successfully drill, a rig requires many pieces of equipment.

6. To manage and coordinate the activities of many rigs is drilling superin-
tendent’s job.

7. The company will move the rig to other field to drill the first of five de-
velopment wells to be drilled in the field this year.

8. The derrickman uses special equipment to prevent falls.

XI. Point out the correct translation of the underlined Infinitive.

1. To do jobs better and more economically became possible by means of
electronic equipment.

a) 4TOOBI BBHITIOJTHUTH

b) BbINOIIHEHHUE
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C) BBIIIOJIHUB
d) BbITIONIHEHHAS
2. Some changes to be introduced into this equipment will improve its control.
a) BBOJSTCSA
b) HOJKHBI BBOJUTHCS
C) KOTOpBIE JOKHBI BBOJIUTHCS
d) d9ToOBI BHEAPATH
3. To detect objects over great distance a radio-electronic set-up called radar
1s to be used.
a) oOHapyxuBas
b) oOHapyxkeHue
C) 4TOOBI OOHAPYKHUTH
d) oOHapy>xeHHBIE
4. The speed of measurement will be greatly increased due to new devices
to be used in these set-ups.
a) MPUMEHSIOT
b) uTOOBI NPUMEHUTH
C) KOTOpbIE OYIyT MPUMEHSTHCS
d) Oyzaer BHeOpSTHCS
5. To improve the accuracy of measurement meant to increase production
efficiency.
a) YyJydllleHHE
b) yTOOBI yIy4lIIUThH
C) KOTOpBIE OYAYT yIyUIICHBI
d) ynydmennas
6. To use the different parts of the crude oil mixture they must be separated
from each other.
a) WCIOJb30BaHUE
b) wuCHOIB30BaHHBIC
C) 4TOOBI UCIIOJIB30BATh
d) wucnoap30BaTh
7. Gold was one of the first metals to be found by man.
a) OOHapyXKHBAIOTCSA
b) oOHapyxkeHue
C) KOTOpbIE JOJKHBI OBITH OOHAPYKEHBI
d) oOnapy>XeHHbIN
8. To develop a new method of field exploration is the work of reservoir engineer.
a) JOJDKHBI OBITh pa3pabOTaHBI
b) pazpaboTrka
C) KOTOpBIE TOJKHBI OBITH pa3paboTaHbl
d) d9TOOBI pa3paboTaTh
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TRANSLATION

XII. Find 8 sentences with Infinitive in the texts of Unit 7. Write them

down and translate into Russian.
SPEAKING

XIII. Read the text. Underline the words from the diagram.

The swivel hangs from a hook. The kelly connects the swivel to the drill
pipe. After that the kelly goes through the turntable. The engine turns the
turntable. Next, the turntable rotates. The turntable turns the kelly. Finally,
the kelly turns the drill pipe. The crown block does not move. It is fixed to
the top of the derrick. The travelling block hangs from the crown block. It

moves up and down.

crown block

derrick

L

traveling block
lifting hook

iy
N F) Sk

g
=
|.I L omillar 2

WAl mdranor

R

swive |

\7

4\

1S

&-u'

d

impervious rock

Complete these sentences

PN B DD =

Example: The swivel hangs from a hook.
The connects the swivel to the drill pipe.
The kelly goes through the
The turn the turntable.
The turntable
The turntable turns the :
The kelly turns the pipe.
The crown block
The travelling block
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Work in pairs. Close the books. Draw a diagram of the rotary system.
Explain how it works to a partner.

A: How does the rotary system work?

B: Well, the ....

Abridged from: Frendo, E, Bonamy, D. English for Oil industry I, Pearson,
Longman, 201 1.

WRITING

XIV. Write an abstract (100—120 words) to the following article. (For
more details you may see Writing Reference p. 202)

WYTCH FARM

In 1973 the British Gas Corporation discovered a large oilfield in the
south of England. There were 65 million tonnes of crude oil in the ground.
And on the ground? A nature reserve including forests, trees, animals, birds,
and a perfect beach and seaside — and a village. The engineers faced many
challenges such as noise from construction and drilling, noise from trucks go-
ing to and from the site, bad smells from the site, possible oil spills, fires, and
explosions, and possible damage to the plants and animals in the area.

British Gas planned the work very carefully. They studied the plants and
animals in the area and developed a wildlife protection programme. In 1979,
they began drilling. They put the drilling rig in a wood. It was behind the
trees so people couldn't see it easily. And they used a special drilling tech-
nique: horizontal drilling.

The easiest way to drill oil is straight down vertically into the oil. Hori-
zontal drilling (sometimes called extended reach drilling) starts straight
down, but then it turns. The drill goes into the oil from the side. Oil compa-
nies sometimes drill this way to help the oil flow into the well more easily.
But at Wytch Hill, it was a way to protect the environment. When you use
horizontal drilling, the oil can be under a beautiful forest, a village, or even
the sea, but the drilling rig and the gathering station can be far away. At
Wytch Farm, some of the drilling started more than ten kilometres away from
the oil.

Wytch Farm is the largest onshore oilfield in Western Europe. But envi-
ronmental damage at the site is very small.

Abridged from: Naunton, J, Pohl, A. Oil and Gas 2, Oxford University Press,

2011.
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UNIT 8

OIL AND GAS TRANSPORT AND STORAGE

LEAD-IN
Look through this introduction to MIDSTREAM SECTOR.
A. Match the words in bold with the pictures a—d.

Getting oil to market is a process that requires various transportation and
storage technologies. In petroleum industry, this stage is usually referred to
as “midstream”. Oil is often produced in remote locations away from where it
will be consumed; therefore, transportation networks have been built to
transport the crude oil or gas to where they will be consumed. Storage facili-
ties are used to balance supply and demand of oil and refined products. There
are the four primary methods of transporting oil and gas: pipeline, rail
transport (oil tank car), trucks and 18 wheelers, tankers.

B. Study the brief descriptions of petroleum transportation methods.
Which of these:

1) isused to transport small amount of oil and gas?

2) requires no or small construction costs?

3) is used to carry petroleum from the field?

4) 1is more energy efficient?

5) 1s used to move huge amount of gas or oil at once?
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Pipeline is the most commonly used form of petroleum transportation.
Pipelines are typically used to move crude oil from the wellhead to pro-
cessing facilities and tanker loading facilities. Pipelines require significantly
less energy to operate than trucks or rail.

Rail transport has been a popular choice for crude oil transportation for
more than 150 years. Shipping oil by rail does not require long-term contracts
and it offers more options for where oil is picked up and delivered. The capi-
tal costs and construction period are relatively small.

Trucks are free to go anywhere the road will take them. In addition,
there is no need to build roads as they are already constructed. Trucks carry
much smaller volumes of oil, so when there is a crash or a leak, it tends to be
less difficult to clean up.

Tankers are the one of the best ways to transport extremely large quan-
tities of oil or gas. These tankers traverse the oceans and vast waterways of
the world with millions of gallons of oil and liquefied natural gas.

I. Read and remember the list of words associated with pipeline engi-
neering (pipeline types and elements).

1) liquids pipeline — TpyOONpPOBOA, TPAHCIOPTUPYIOIIMIA KU
KOCTh

— ra3onpoBoJ

— BBIKUJIHAS JIMHUS, TOJABOAIIAs TpyOa

— COOpHBII KOJIJIEKTOP, IPOMBICIIOBBIN TPyOO-

IPOBO/JI

2) natural gas pipeline

3) flowline

4)  gathering line
(gathering main,
field pipeline, inter-
field pipeline)

5) trunk pipeline
(transmission line,
main line)

— MarucTpaibHbI TPyOOITPOBO/I

6) product line — MPOAYKTOIMPOBOI
7)  to produce — n0OBIBATH
production — 100bIya
8) storage — XpaHEeHUe
to store — XpaHUTb

9) throughput — IPOIYCKHas CIOCOOHOCTh TPYyOONpPoOBOIa

10) field-processing fa-  — myHKT (cucTema) cOopa U MOATOTOBKU HEPTHU
cilities WJIM Ta3a K TPAHCIIOPTY

11) storage facilities — COOPYXKEHUS IJIs1 XpaHEHUS

12) tank farm — pe3epByapHbIi apK

13) operating pressure — pabouee JaBiICHHE
to operate — DKCIIIIyaTHUpPOBATh
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14) pump — Hacoc

pump station — HedTenepeKauynBaroIIas CTAaHIUS
15) compressor — KOMIIpeccop
compressor station — KOMIIpECCOpHasi CTaHIIHA
16) to maintain — HOJIEP/KUBATh; IPOBOAUTH TEXHUYECKOE 00-
CITy>KUBaHHE
maintenance — MOAAeP )KaHNE; TEXHUYECKOE 00CITyKUBaHNE
17) friction — TPEHHUE
18) batching — HoclieioBaTeNIbHAsl epeKavka
batch — [apTUs MEePEeKaunuBaeMoro nNpoayKTa
19) branch (spur) — BeTKa TpyOoIpoBoaa
20) loop (looped line) — JIYTIHHT
21) bypass — Oaitnac
22) fitting — TpyOOIpoBOIHAs 0OBsI3KA
23) pipeline valves — TpyOOIIPOBOIHAS apMaTypa
24) flowmeters — pacxoaomep
25) pig traps — KaMepa IpreMa U MycKa OYHUCTHBIX
YCTPOMCTB
26) corrosion control — CUCTEMa 3alIUThl OT KOPPO3UU
system
27) transmission lines — JIMHUS DJIEKTpoIepenay
28) telemetry system — CHUCTEMa TeJIEeMETPUH, TeJIEeMEXaHUKa
29) refinery — HeTenepepabaThIBAIOIINMA 3aBO/T
to refine — nepepadaThiBaTh
30) crossing — [epeceyeHue

I1. Read the following words and remember their pronunciation.

[[] friction, operation, production, transmission, pressure
[3] corrosion, engineering

[e&] batch, trap, gas, gathering, capacity

[ai] bypass, pipeline, refine, diameter

[ou] flowline, process, petroleum, undergo

[ju:] consumer, producing, distribution, accumulation

I11. Pay attention to the stress in the following words.

"maintenance "process .engi'neering
to main'tain 'processing te'lemetry
'throughput '‘product ele'vation

to 'transport pro'ducing (distri'bution
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READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1. In general, all pipelines are divided into two basic
types.

2. Flowlines move hydrocarbons from the wellhead
to storage and processing facilities in the field.

3. Gathering lines are usually operated at high pres-
sure.

4. For cross-country purposes, trunk pipelines are
used.

5. Compressor stations must be installed along the
pipeline to assist oil in overcoming friction and
elevation changes.

6. Each product line is intended for carrying a certain
product.

PIPELINE TYPES AND ELEMENTS

There are two major types of pipelines, liquids pipelines and natural
gas pipelines. Liquid pipelines transport crude oil or natural gas in liquid
form to refineries where they undergo processing. Natural gas pipelines are
used solely for the transport of natural gas to processing plants or consumers.
Most oil and gas pipelines fall into one of four categories: flowline, gather-
ing, trunk (transmission or main), and product line.

Flowlines (feed lines), the first link in the transportation chain from
producing well to consumer, are used to move produced oil from individual
wells to a central point in the field for processing and storage. Flowlines are
generally small-diameter pipelines operating at relatively low pressure. The
throughput of oil flowlines ranges from a few barrels per day upward de-
pending on the capacity of the well being served.

The next link in the oil pipeline chain is gathering lines that transport oil
from field-processing and storage facilities to a large tank farm where it is
accumulated for pumping into the long-distance crude trunk line. Gathering
system throughput obviously varies widely, depending on the number of field
storage tanks served and the producing capacity of the wells in each field.
Operating pressure is higher than that of field flowlines.

Trunk pipelines transport petroleum products long distances, including
over international boundaries. They are large diameter pipes which are oper-
ated at high pressure.
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Pumps, in a case of oil transport or compressors, if gas is transported,
are required at the beginning of the trunk line, and pump stations or com-
pressor stations must also be spaced along the pipeline to maintain pipeline
pressure at the level required to overcome friction, changes in elevation, and
other losses.

Product pipelines are used to move various products between cities or
within the refinery. Products pipelines can often carry several different prod-
ucts in the same pipeline. Movement of more than one product in a single
pipeline is called batching.

Pipeline system consists of the following compulsory elements: pipe
with branches, loops and bypasses, fittings and valves, tank farms, pumps
(pump stations) for liquid or compressors for gas (compressor stations), and
auxiliary equipment (flowmeters, pig traps, corrosion control system,
crossings, transmission lines, and telemetry system).

Abridged from: Kennedy, John L. Oil and gas pipeline fundamentals / by
John L. Kennedy, 2nd ed., 1993.

V. Use the information given in the text PIPELINE TYPES AND ELE-
MENTS to label a diagram of an oil pipeline system. Use the dictionary
to help you if necessary.

VOCABULARY AND TERMINOLOGY

VI. Read the text PIPELINE TYPES AND ELEMENTS in detail and
match the English word or word-combination (1-10) with its definition
(a-)).

1) throughput a) complete pipeline from inlet to outlet, in-
cluding any expansion offsets, valve as-
semblies, isolation couplings, spur lines,
pig traps, etc.

2) tank b) pipeline components that do not have oper-
ational functions (e.g. flanges, tees, wyes).

103



3) friction c) pipeline section laid parallel to the main
pipeline. It is connected to the linepipe
constructively and technologically.

4)  flowline d) gradual destruction of materials (usually
metals) by chemical and/or electrochemical
reaction with their environment.

5) pipeline system e) a large receptacle or storage chamber, es-
pecially for liquid or gas.
6) pump f) internal pressure at which the pipeline is

normally operated
7) field-processing fa-  g) the volume of gas flowing (or transported)

cilities through a pipeline

8) operating pressure h) pipeline transporting untreated well fluids
from the wellhead

9) looping 1) the equipment between the wells and the

pipeline, or other transportation system,
used for treatment of produced hydrocar-
bon to ensure further safety transport

10) flowmeter J)  the resistance that one surface or object en-
counters when moving over another.

11) corrosion k) device used to measure the flow rate or
quantity of a gas or liquid moving through
a pipe

12) fittings 1) a mechanical device using suction or pres-
sure to raise or move liquids, compress
gases

VII. Choose the correct option a, b or c.

1. From the point of the medium being transported there are:
a) 3 types of pipeline
b) 4 types of pipeline
c) 2 types of pipeline
2. The smallest pipeline in diameter that links the wellhead with field facili-
ties is usually called:
a) gathering line
b) product line
c) flowline
3. The throughput of a gathering line does not depend on:
a) number of storage tanks
b) pipeline length
c) well flowrate

104



4. What device is used to maintain pressure in gas transmission line?
a) pump
b) compressor
c) flowmeter
5. the manner when various products are moved in the same pipeline is
called:
a) batching
b) branch
c) looping
6. before pumping into the trunk line, oil must undergo:
a) treatment in processing field facilities
b) ordoring
c) freezing

VIII. Name the pipeline component or equipment. Identify the following
items of equipment or pipeline system component mentioned in the text
PIPELINE TYPES AND ELEMENTS.

1. Intersection of pipeline with a previously installed (operational or aban-
doned) pipeline or cable.

2. Facilities connected to a pipeline (separated by valves) for the dispatch
and collection of pigs.

3. Tubular conduit made from linepipe or flexible pipe transporting a medi-
um, the driving force being a pressure differential between inlet and outlet.

4. Branch pipeline connected to the main pipeline by a tee or a wye.

5. Pipeline (normally large diameter) transporting a treated medium (e. g.
crude oil or sales gas), usually over long distances.

6. Devices that are used to control the flow and pressure of contents, wheth-
er that is oil, gas, liquid or vapors.

7. 1t is to collect data at a place that is remote or inconvenient (say an oil
production offshore installation) and relay to a point where the data may be
evaluated (say a business onshore office).

IX. Here is a list of verbs that you will often find in describing oil and gas
transportation. Decide which verbs to be used in passive and active voic-
es. Complete the table. Find the sentences with these verbs in the text
PIPELINE TYPES AND ELEMENTS.

move, transport, deliver, run, carry, go
Passive Active
e. g. Oil /gas is transported
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X. Use the information given in the first paragraph of the text PIPE
MANUFACTURE AND DESIGN to label the cross section of a coated
pipe. Only use the words which are italicized for your labels.

PIPE MANUFACTURE AND DESIGN

The principal building block of any pipeline is the pipe joint, which is
an approximately 12.2 m (40’) section of steel tube. Before being assembled
into pipe strings and installed on the seabed the individual pipe joints are
provided with some or all of the features listed below, which comprise the
entire wall thickness (as required by the design):

e internal coating;

e external anti-corrosion coating;

e thermal insulation;

e sacrificial anodes;

e concrete weight coating (for marine pipeline or underwater cross-

ing).

Two general types of pipe for pipeline system are manufactured: seam-
less and welded. These designations refer to how each joint of pipe is manu-
factured, not how the joints are connected in the field to form a continuous
pipeline. Seamless steel pipe is made without a longitudinal weld. In the
welded category, there are several manufacturing processes. They differ both
by the number of longitudinal weld seams in the pipe and the type of weld-
ing equipment used.

In general, seamless pipe is manufactured in the smaller sizes because
the process is not practical for very large-diameter pipe. Welded pipe is man-
ufactured in a wide range of sizes.

Internal coating of the pipeline may be specified to prevent internal
corrosion, to resist erosion, or to reduce the flow resistance. The latter is only
suitable for pipelines transporting a gaseous medium, such as natural gas,
where the throughput may be increased significantly (by approximately 10%)
by drag-reducing coating. A drag-reducing internal coating is normally ap-
plied in the form of liquid, two-component epoxy paint.

Internal protective coating of a pipeline is insufficient. Pipelines must
also be protected from the surrounding external environment against a variety
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of dangers arising from soil stress, soil-born chemicals and salt water.
Thermal insulation may be incorporated into the external anti-corrosion
coating. An alternative approach to insulation is to use a pipe-in-pipe sys-
tem, where the product pipe is inserted into a larger sleeve pipe that resists
the water pressure, and the annulus is filled with insulating foam.

Abridged from: Design and installation of marine pipelines / M.W. Braestrup

[et al.], 2005.

XI. Fill in the table below in as much detail as you can from the infor-
mation provided in the text PIPE MANUFACTURE AND DESIGN. See
if you can complete the table by carrying out further research on the In-
ternet. Some information is given.

Alternative Intended
Term Translation term Details
(if possible) | PUTPO%¢
pipe joint CEeKLIUS to be weld-
TpyOOIpoBO/a, ed into a
OTJeNbHAS continuous
TpyOa pipe string
pipe string | meTh  TpyoOO-
poOBOJIA
seamless
steel pipe
longitudinal
weld
welded pipe | cBapHas TpyOa
welding fusion Most process-
es used in
pipeline weld-
ing use a filler
metal, do not
involve pres-
sure, depend
on an electric
arc for the heat
source.
seam II0B |
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Alternative Intended
Term Translation term Details
(if possible) | PUTPOS¢
concrete OeTOHHOE TI0- | concrete
weight KkpbiTue  (yTs- | coating,
coating xejsroriee Oe- | weight
TOHHOE TIOKPHI- | coating
THE)
drag- lining
reducing
coating
pipe-in-
pipe system
annulus
thermal 1n- | Termron3ossus
sulation

XII. The following sentences contain a number of factual mistakes.
Amend or rewrite the sentences in the spaces provided so that they make
sense. Most information can be found in the text “Pipe manufacture and
Design”.

1. The pipeline consists of numerous pipe joints and pipe strings which are
equal in length.

2. In pipeline engineering, two general types of pipes are applied for pipeline
construction: seamless welded pipe and longitudinal pipe.

3. Internal coating is intended for corrosion prevention.

4. Two types of pipes (seamless and welded) refer to the process the pipe
joints are fused on the construction site.

5. Drag-reducing coating is applied on the outside of the pipe.

6. Concrete-weight coating is applied to cause the pipeline to float up to the
ocean floor and remain in position on the seabed.

7. The annulus between two types in the pipe-in-pipe system remains empty.
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GRAMMAR

The -ing Form (Gerund)
e a non-finite form of the verb that combines the properties of the
verb with those of the noun.

Forms
Active Passive
Indefinite | asking being asked The simple active form
and the passive form usual-
ly express an action that is
simultaneous with the ac-
tion expressed by the main
verb
Perfect having having been asked | The perfect form and the
asked perfect passive form ex-
press an action that pre-
cedes the action expressed
by the main verb.
Uses

1. as a subject.

Eg. Smoking is not allowed here.

2. as a part of predicate.

Eg. His hobby is driving a car.

3. as an attribute.

Eg. There are different ways of obtaining this substance.
4. as an adverbial modifier (often after prepositions).
Eg. After receiving good results they stopped experiments.
5. as an object.

Eg. The car needs repairing
(For more details you may see Grammar Reference p. 197)

XIII. Match the functions of Gerund (a—e) with the sentences (1-8).

a) subject

b) part of predicate

¢) attribute

d) adverbial modifier

e) object

Example: 0. Inhibiting is more preferable to other corrosion protection
methods. — Answer is A (Inhibiting performs the function of a subject).
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1. Before constructing pipeline, geodesic survey should be carried out.

2. A given volume of gas could be transported through a relatively small-
diameter pipeline by operating the pipeline at a high pressure and using a
large amount of compression horsepower.

3. Balancing is done by adjusting the position of the rods.

4. The incremental cost for laying the larger pipeline would be small.

5. The individual lengths of pipe are normally joined by welding.

6. Upon closing the valve the pressure increased.

7. Launching the pig requires an operator to have vast experience and deep
knowledge.

8. They are usually referred to trenchless technologies as they do not require
digging a long trench for laying a pipe.

9. Many such new technologies for renovating pipes have been developed in
recent years.

XIV. Match column A with column B to make correct sentences.

Example: (/d)- Engineers started laying the pipeline when all welded pipe
sections were hydrostatically tested.

A B
1) Engineers-startedtayingthepipe- a) beveling the pipe edges.
Hre
2) Before pumping gas into trans- b) rather than being pipelined to a

mission line shore-based terminal for load-
ing.
3) Welding crew is busy c) developing special offshore

pipelaying equipment as off-
shore oil and gas reserves con-
tinue to be found.

4) Pipeline systems can be expanded d) when—all-welded—pipe—seetions

by were-hydrostatically-tested.

5) Produced crude is piped directly e) preheating or postheating of the
into a tanker weld area.

6) The process does not require f)  either adding more pumping or

compression horsepower at ex-
isting stations.

7) Interest will continue in g) it should undergo multi-stage
treatment
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TRANSLATION

XYV. Translate the sentences paying attention to Gerund used in a func-
tion of adverbial modifier.

1. These traps "catch" the pigs and allow them to be removed from the line
without taking the entire pipeline out of service.

2. Several types of pumps are used in handling crude and petroleum prod-
ucts.

3. The choice in such cases may be made by studying the rating curves of
different pumps and determining which will operate most efficiently.

4. Sections of welded line await a series of inspections before being lowered
into place.

5. Prior to the commissioning of any pipeline system, it is critical to verify
that the pipeline’s construction conforms to standard regulations.

SPEAKING

XVI. Fill in the spidergram with the basic specification parameters of
pipeline system and explain your ideas.
Intended

purpose

Pipeline
System

Example: The first and one of the most important pipeline specification pa-
rameter is the purpose the pipeline has been constructed. This actually de-
fines its type: whether it is a flowline, gathering line or trunk line. The second
is pipeline location. It can be underground, above-ground, ground, marine or
suspended. The next is ....

Pipeline

location
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XVII. Read the extract from the Internet about one of the most famous
pipeline projects. Use a search engine, such as Google, to find infor-
mation about the following distinguished pipeline projects:

The Keystone XL Pipeline

The Sakhalin 2 Pipeline Project

The Druzhba pipeline

The Yamal-Europe pipeline

The Trans-Mediterranean (Transmed) pipeline

Be ready to describe and discuss the pipeline project characteristics ac-
cording to the ideas discussed in exercise XIV and the extract given below.

The Nord Stream gas pipeline is a fundamentally new route for Russian gas
exports to Europe. The target markets for gas supplies via Nord Stream are
Germany, the UK, the Netherlands, France, Denmark and others.

The project consists of a twin-pipeline with a throughput of 55bcm a year.
Construction of the first pipeline commenced in April 2010 and was completed
in June 2011. Construction of the second line began in May 2011 and was
completed in April 2012. Commercial gas deliveries began in November 2012.

WRITING
XVIII. Read this slide from the power Point presentation.

1. What is the aim of the presentation, do you think?

2. Who is the audience for the presentation?

Using the presentation slide, write a paragraph (100-120 words) about
pipeline valves, its classification and intended purpose.

(For more details you may see Writing Reference on Graphic Infor-
mation p. 204)

VALVE CLASSIFICATION

1. by function or purpose:
To start and stop flow of fluids
To regulate, throttle and control fluid flow or pressure
lo prevent back-flow
. To relieve excess pressure [/ vacuum
Thus, the following types are distinguished:
« Shut-off Valves (Block valves/ shut-down)
» Non-retum Valves (back-pressure valve)
« Control Valves
»3afety Valves (pressure-relief valve, pressure safety valve,
pressure/vacuum-relief valve, emergency relief valve)

Example: There are various approaches to classifying pipeline valves. One
of them is based on the valve function or purpose. According to this ap-
proach, pipeline valves are divided into....
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SELF-STUDY

UNDERGROUND PIPELINE CONSTRUCTION STAGES
LEAD-IN

Look through this introduction to pipeline construction and match the
words in bold with the pictures a—j.

The construction of all pipelines includes the following stages: design and
route selection, survey and setting out, clearing and grading; trenching;
pipe stringing; bending; welding; lowering-in; backfilling; tie-in; hydro-
static testing; and cleanup.

Allardie Cansl Pigaling Ofiginal Propaasd Reails gad Alarnate Raitis
bt 4 . =

ut 7
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I. Read and remember the list of the words associated with pipeline

construction.

1) survey

2) setting out
3) right-of-way (ROW)

4) cleaning

5) grading

6) ditching (trenching)
7) stringing

8) bending

9) road crossing

10) skidding the pipe

11) welding

12) line-up

13) internal welding

14) external welding

15) beveling

16) horizontal directional drilling
(HDD)

— UH)KCHEPHBIE U3bICKAHUSI; pa3BEIKa,
MTOMCK; F€0JIOTHYECKasi CbeMKa, TOMO-
rpaduueckas cbeMKa; reopu3nIecKue
UCCJIeI0BAHMS;

— TpacCUpOBaHUE

— OXpaHHas 30Ha; TEXHUYECKUH KOpH-
J0p; M0JI0ca OTBOJA

— pacuuiLeHue

— IUIAHUPOBKA; BIPABHUBAHUE

— pa3paboTKa TpaHIleu

— YKJIaJKa 1iereii TpyoonpoBoaa

— crubanue Tpyo

— IepecevyeHne TpyoormpoBoaa ¢ A0PO-
rou

— YKJIaJIKa TPyObI Ha OOPHYIO pamy IS
CBapKu

— CBapka

— IIEHTPOBKA

— BHYTPEHHSSI CBapkKa

— Hapy’KHas CBapKa

— MOATOTOBKAa KPOMKH TPYOBI

— FOPU30HTAJIbHO-HAIIPaBJIEHHOE Oype-
HHE; HAKJIOHHO-HAIpPaBJIEHHOE OypeHue
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17) cover — TJIyOWHa 3aJIeTaHus

18) non-destructive testing (NDT) — Hepazpymmatonuiit KOHTPOIb

19) field-joint coating — W30JIALMS CBAPHOTIO IIBA

20) tie-in — COEJIMHEHUE YYaCTKOB TPYyOOIIPOBOIA;
Bpe3Ka B TPyOOIIPOBOJ; TOUKA MOJ-
KJIFOUEHHUS (IPUCOETUHEHHS)

21) bed (bedding) — MSITKas MOCHITKA, IO TyTIKa

22) lowering — CITyCK TPyOOINpPOBO/ia B TPAHIIIECIO
23) backfilling — 3aChINKa TpaHIIeu TPyOorpoBoaa
24) hydrostatic testing — TUJIPaBINYECKUE UCTIBITAHUS

25) final tie-in — MOCJIEHEE COCIMHECHUE CEKIUU
26) final clean-up/ROW restora-  — BOCCTaHOBJICHHE, PEKYJIbTHBAIIUS
tion

27) topsoil — CJIOM TIOJIOPOTHOM TTOYBBI

28) to bury — MIPOKJIAJILIBATH (TPyOy, TPyOOTIPOBO)
29) circumference — OKPYXHOCTb

30) (to) leak — yTeuka

31) sideboom — TpyOOYKIIaTUHUK

I1. Pay attention to the pronunciation of the following terms.

[ai] tie-in, right-of-way, line-up, pipeline, directional
[e] testing, bedding, welding, bevelling, setting, bury
[1:] field, seam, decrease, increase

[1] skidding, drilling, stringing, ditching

I11. Pay attention to the stress in the following words.

‘hori’zontal ~hydro’static -restoration
di'rectional "backfilling ‘bevelling
READING

IV. Read the text and write whether the following statements are true
(T) or false (F).

Statement True/False (T/F)

1. According to the construction regulations, after all
required legal procedures and survey right-of-way
cleaning is always the first step in pipeline con-
struction.

2. Pipe sections are laid along the trench.

HDD is often used for crossing water bodies.

4. Pipes are lifted onto skids for visual inspection.

w
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Statement True/False (T/F)
5. To prevent damage to pipeline, bedding is placed in
the bottom of the trench or around the pipe.
6. Pipeline strength and tightness are checked during
hydrostatic testing.

STAGES OF UNDERGROUND PIPELINE CONSTRUCTION

After a pipeline operator obtains the required permits and when survey-
ing of the intended route is completed, construction of the pipeline may
begin.

First, the right-of-way of the pipeline is cleared of trees, boulders,
brush, and anything else that may impede the construction. Once the right-of-
way has been cleared sufficiently to allow construction equipment to gain ac-
cess, topsoil is removed. On agricultural land where clearing is not neces-
sary, topsoil removal is the first construction activity. Sections of pipes are
then laid out along the intended route — a process called “stringing” the pipe.

After the pipe is in place, trenches are dug alongside the laid-out pipe.
These trenches are typically 5 to 6 feet deep. In certain areas, however, in-
cluding road crossings and bodies of water, the pipe is buried deeper. Soil
from trenching is stockpiled separately from the topsoil stockpiles. Horizon-
tal directional drilling (HDD) is often the preferred method for constructing
the pipeline across such obstacles as streams or wetlands.

Once the trenches are dug, the pipe is assembled and contoured. This in-
cludes welding the sections of pipe together into one continuous pipeline and
bending it slightly, if needed, to fit the contour of the pipeline’s route. Before
being welded, line pipe is lifted onto skids made of timber and stockpiles
along the ROW so that the entire circumference is accessible. Coating is ap-
plied to the ends of the pipes. This process is called “field-joint coating”.

Once the pipe is welded, bent, and coated, it can be lowered into the
previously dug trenches. This is done with specialized construction equip-
ment (sideboom) acting in tandem to lift the pipe relatively uniformly and
lower it into the trench. Before the pipe strings are lowered into the ditch, se-
lected bedding, usually sand, is placed on the ditch bottom to cushion the
pipe. In rocky soil, the fill may be placed around and on top of the pipe. After
the pipe has been lowered into the ground, the trench is carefully backfilled
to ensure that the pipe and its coating do not incur damage.

The last step in pipeline construction is the hydrostatic test, which con-
sists of filling the pipe with water at pressures higher than will be needed for
product transportation, through the entire length of the pipe. This serves as a
test to ensure that the pipeline is strong enough and absent of any leaks be-
fore transporting hydrocarbons through the pipeline.
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Grading the ROW smooth and clear, placing marker signs to identify
the pipeline location, repairing any fences or other structures temporarily re-
moved for construction and seeding the soil to reintroduce vegetation are the
final activities.

Abridged from: Marcellus Community Science. Penn State project supported
by a National Science Foundation STEM grant. Pipeline Construction Steps:
Access mode: https.//www.e-education.psu.edu/marcellus/

V. Read and remember the list of words associated with offshore pipeline
construction.

1) lay-barge method — CITyCK Ha MOPCKO€ JTHO ¢ TpyOOyKII1a104-
HBIX CYyJ/IOB

2) S-lay method — MOHTaX B CJTA00HAKJIOHHOM ITOJIOKCHHH,
S-meTon

3) J-lay method — MOHTaXX B BEPTHUKAJIHHOM IOJIOKECHHH,
J-meton

4) reel-laying, reeling — yKJajJKa TpyoornpoBoja ¢ bapabdana,
G-meron

5) stinger — CTUHTIED

6) pipe overbend — meperuo

7) pipe sagbend — poru6

8) derrick, high tower — MOHTa)KHas BBIIIKA

9) supply ship (boat) — CYJIHO JIJIsl TOCTaBKHU TPYO

10) survey boat — UCCJIeI0BATEIhCKOE CYTHO

11) straightening device — BBITIPSAMJISIOINIEE YCTPONUCTBO

12) shore approach — MIPUOPEKHBIN Y4acTOK, Oeperonas 30Ha

13) intermediate offshore — YKJIaJKa IIeTe TpyOoomnpoBoia ¢ Io-

point BEPXHOCTU MOPSI ITyTEM HapalluBaHus,

HAYaJIo YKJIAJIKK TPyOOIIPOBOJIa B MOpPE

14) suspended pipe — cBOOOHOMOABEIIEHHAS TPYOa (TUIeTh),
CBOOOHO MPOBUCAIOIINH Yy4aCTOK

15) tension machine — HATSKHOU MEXaHU3M (HaTSHKHOE

(tensioner) YCTPOMCTBO)

16) firing line — OCHOBHAs1 MOHTAXKHAsl JIMHUSI; CBApOUHas
JIUHUS; TEXHOJIOTUYECKAST TNHUS

17) to moor — CTAaHOBUTHCS HA SIKOPb

18) tug boat — OYKCHUPHOE CYJTHO

19) seabed — MOPCKOH JTHO
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VI. Read the text about offshore pipeline construction methods and
match the headings 1-5 with the paragraphs A-E.

Laybarge installation details
J-lay method description

Basic types of laybarge methods
Reeling fundamentals

S-lay method description

OFFSHORE PIPELINE CONSTRUCTION

A. Laybarge pipeline installation is the most common method, where
the pipeline 1s produced offshore by welding individual pipe joints into a pipe
string, which is paid out from the laybarge to the seabed. Depending on the
shape of the suspended pipe, there are S-lay or J-lay methods. Pipelaying
may be initiated at a shore approach or at an intermediate offshore point.

B. In most cases the laybarge is moored to eight or twelve anchors, and
moves forward by pulling on the anchor cables. The anchors are relocated by
tugboats, which together with the supply ships and survey boats assist in
the laybarge spread.

C. From the laybarge the pipeline describes an S-curve to the seabed. In
the upper part (the overbend) the curvature is controlled by the laybarge
stinger that supports the pipeline on rollers. The curvature in the lower part
(the sagbend) is controlled by lay tension transferred to the pipeline by ten-
sion machines gripping the pipe string on the laybarge

D. Unlike S-lay method, in J-lay one the pipe string enters the water in a
vertical or nearly vertical position. Therefore, J-lay barges are equipped with
a high tower to support the two to four pipe joints while they are being added
to the pipe string.

E. There is one more installation method when the pipe string is unwound
from a vertically or horizontally mounted reel of diameter up to 30 m, pulled
through a straightening device, and leaves the vessel over the stern. Reeled
pipeline is usually small in diameter and is not provided with concrete coating.
Abridged from: Design and installation of marine pipelines / M.W. Braestrup
... [etal], 2005.

VOCABULARY AND TERMINOLOGY

VII. Look through the texts STAGES OF UNDERGROUND PIPELINE
CONSTRUCTION and OFFSHORE PIPELINE CONSTRUCTION in de-
tail and match the words in column A with the words in column B to form
word-combinations. Then give Russian equivalents to these word-groups.

NE P

Example: (1b) hydrostatic testing — cudpagnuueckue ucnvlmanus
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A B

1) hydrostatie a) the pipe

2)  horizontal b) testing

3) pipeline c) offshore point

4)  topsoil d) boat

5) skidding e) device

6) field- f) removal

7)  intermediate g) directional drilling
8) straightening h) machine

9) tension 1) route

10) supply j) joint coating

VIII. Complete the sentences below using one of the word combinations
from the previous exercise. You can use each word combination only
once.

1. They note that the proposed crosses the Missouri and Yellow-
stone Rivers.
2. In the context of pipeline installation is used to designate an

installation method in which the prefabricated pipe string is pulled through a
hole in the ground made by a directed drill string.
3. The coated pipe joints are transported to the laybarge on pipe

4. In the case of the laybarge may pick up a previ-
ously laid pipe string or it may start pipelaying with an initiation head, con-
nected to a dead man anchor.

5. In certain areas, particularly farmland, the ditch will be excavated in two
passes: and excavation of the remaining soil.

6. At a certain sea state, it becomes impossible to add more pipe to the string,
which is then kept under constant tension by the :
7. The 498-ft-long vessel has eight welding stations, one
station, one inspection station, and one X-ray control

station.

8. Several techniques can be wused, but the most common is
— filling the line with water and subjecting it to a pres-
sure greater than the design operating pressure.

0. 1s obligatory before welding.

10. is used as the pipe is unreeled into the water.
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IX. Arrange these words from the texts given in self-study part into three
vocabulary topic columns.

straightening machine survey boat trenching stinger ROW
survey  hydrostatic testing reeling seabed welding J-method

backfilling

sideboom field-joint-coating S-lay method supply boat internal

clamp

Pipeline construction

Onshore and offshore Offshore pipeline

devices - . .
pipeline construction construction

and equipment

X. Choose the correct option a, b or c.

l.

Construction of pipeline may begin when .
a) the destination is known

b) survey is completed

c) grading is done

ROW is cleared to .

a) place equipment

b) carry out hydrostatic testing

¢) to avoid pipeline damage

Bending is done to .

a) accommodate pipeline to elevation changes
b) change flow regime

c) i1nstall pipeline valves

Before lowering the pipe into the ditch, .

a) it 1is backfilled

b) itis filled with water

c) bedding is placed

What is not a part of hydrostatic testing?

a) pipeline is filled with water

b) pipeline is coated with fiberglass

c) pipeline is operated under pressure higher than intended one
J-lay barges are equipped with a high tower to .
a) provide barges with helicopter deck

b) support long pipe joint

¢) mark the construction site

In J-lay method pipe string enters the water .
a) 1in horizontal position

b) parallel to the water surface

c¢) in vertical or almost vertical position
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GRAMMAR

XI. Use the words in brackets in Passive or Active, Simple or Perfect
Gerund forms.

1. The first step of internal corrosion prevention in hydrocarbon pipelines is

to avoid water, either by (remove) it before transportation or by
(keep) a flow regime that prevents water dropout.

2. The finished, coated pipe joints are stored at the coating yard, or possibly

an intermediate storage area, before (load out) to the pipeline in-
stallation contractor.

3. Unbonded flexible pipes are characterized by (have) a low bend-
ing stiffness combined with a high axial tensile stiffness.

4. Figure 1 shows a concrete coating after (receive) five blows.

5. Hot-tapping is a connection of a branch line to an existing pipeline without
emptying the latter, as an alternative to (use) a pre-installed tee.

6. Pipe joints are subjected to non-destructive testing after
(weld).

XII. Read these statements about pipeline construction. Complete them
with the gerund form of the verbs given below. Choose between affirma-
tive and negative.

increase construct grade
check survey lower
1. is aimed at preparing the intended pipeline route for further
construction activities.
2. the pipe in unsafety manner may result in its damage.
3. Engineers suggest the trench depth in road crossing areas.

4. Some pipeline operators neglect welding joint inspection norms but
almost 100% of the welds can lead to pipeline rupture.

5. It is reasonable to avoid pipelines in environmen-
tally-sensitive areas.

6. the intended pipeline route before construction may in-
crease the overall construction costs.

TRANSLATION

XIII. Find 9 sentences with Gerund in the texts of Self-study section.
Write them down and translate into Russian.

WRITING

XIV. Read this slide from the power Point presentation.
a) What is the aim of the presentation, do you think?
b) Who is the audience for the presentation?
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Using the presentation slide, write a paragraph (100-120 words) about
pipeline corrosion protection methods.

* Design of siructures (avoid sharp corners, sudden changes in section,
contact between dissimilar metals)
= Material selection

* Cathodic Protection

* Reduce the activity of the cathode and or electrolyte. (Polarization)

* Protection of the Anode. (Passivation)
* Alteration of environment
* Inhihitors

* Protective Coatings

(For more details you may see Writing Reference on Graphic Infor-
mation p. 204).
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Key to SELF-STUDY

Lead-in. a) lowering; b) welding; c) survey and setting out; d) stringing; e)
clearing and grading; f) design; g) trenching (ditching); h) tie-in; 1) bending;
) backfilling.

IV. 1F (On agricultural land, topsoil removal is the first stage); 2F (pipe sec-
tions are laid along the intended rout and only after this the trench is dug); 3T
4F (pipes are lifted to provide the access to the entire circumference) 5T 6T

VL. 1-B; 2-D; 3-A; 4-E; 5-C

VII. Suggested answer

1b hydrostatic testing — rupaBIuYecKue UCTIBITAHUS

2g horizontal directional drilling — ropu3oHTanbHO-HaNpaBIeHHOE OypeHue
3i pipeline route — Tpacca TpyOGomnpoBoaa

4f topsoil removal — cHsATHE TIJI0IOPOHOTO CJIOSI TOYBBI

Sa skidding the pipe — yknaaka TpyObl Ha ONIOPHYIO pamy JJis CBapKU

6j field joint coating — u30JIsIITUST CBApPHBIX IITBOB

7c¢ intermediate offshore point — yknaaka rereit TpyoonpoBoaa ¢ TOBEpXHO-
CTH MOPS TyTeM HapalluBaHUs, HAYaJI0 YKJIaJKU TpyOOmpoBoaa B MOpE

8e straightening device — BeIIpSAMIISIONIEE YCTPOUCTBO

9h tension machine — HaTSHKHOM MeXaHU3M (HATSHKHOE YCTPONCTBO)

10d supply boat — cynHo 17151 mocTaBku TPyO

VIIL. a)-3;b)-2;¢)—10;d) - 7;¢) -4, ) —9; g) - 6; h) - 1;i) — 5;j) — 8.

IX. Suggested answer

Pipeline construction
devices
and equipment
Straightening device | Trenching, ROW, survey, | Stinger, reeling, sea-

Onshore and offshore Offshore pipeline
pipeline construction construction

Survey boat Hydrostatic testing, weld- | bed,

Supply boat ing, J-lay method, S-lay
Internal clamp Backfilling, field-joint method

Sideboom coating

X.1-B;2-A;3-A;4-C;5-B;6-B; 7-C.

XI. 1. removing; keeping 2. being loaded out 3. having 4. having received 5.
Using
6. having been welded
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XII. 1. — grading; 2 — lowering; 3 — increasing; 4 — not checking; 5 — con-
structing;
6 — not surveying

XIII. Suggested answer

1. On agricultural land where clearing is not necessary, topsoil removal
is the first construction activity. — B pationax 3emens ceibCKOX03UCMBEHHO-
20 HA3HAYeHUs, 20e PACYUCIKA OXPAHHOU 30Hbl NIAHUPYEMO20 MPYOONpo6o-
0a He mpebyemcs, yoaneHue ni000pPOOHO2O CJlOsl 3eMIU ABNAEMCs NepEbiM
IMANOM CMpoUmenbCmad.

2. Soil from trenching is stockpiled separately from the topsoil stock-
piles. — M3zvamoiii u3 mpanuwieu epynm ckiaoupyemcsi 0moeibHo om nio0o-
POOHO20 C0s1.

3. Horizontal directional drilling (HDD) is often the preferred method
for constructing the pipeline across such obstacles as streams or wetlands. —
I'opusonmanvro-nanpasnennoe OypeHue o00bIUHO ABNAEMC NPEOnoYmu-
MENbHLIM ~ MeMmoOOM  CMpoumenbcmea mpyobonpogooa uepe3  makxue
npezpaodvl, KaKk pexu u 6oioma.

4. Before being welded, line pipe is lifted onto skids made of timber and
stockpiles along the ROW so that the entire circumference is accessible. — I/e-
peo ceapkou mpyobl YKIAObIBAIOMCS HA 0ePeBsIHHblEe ONOPHblE PAMbl 800b
OXPAHHOU 30HbI MAKUM 00pazom, umobvl obecnedumv OOCMYN KO 6cell
OKpYHCHOCIU MPYObi.

5. The last step in pipeline construction is the hydrostatic test, which
consists of filling the pipe with water at pressures higher than will be needed
for product transportation. — /' uopasiuueckue ucnvimanus, noo KOMopbLMU
noopasymesaemcs 3anoaHeHue mpyovl 8000U NOO OdAGleHUeM 6blule, UeM
naaHupyemoe pabouee oasieHue, AGIAIOMCA 3a6ePUUATOWUM IMANOM CHPO-
umenbcmea mpyoonposood.

6. This serves as a test to ensure that the pipeline is strong enough and
absent of any leaks before transporting hydrocarbons through the pipeline. —
Takue ucnvlmanus npeoHasHaveuvl Ol NPOGEPKU MPYOONPo8ooa HA Npoy-
HOCMb U OMCymcmeue ymeuex nepeo mpancnopmuposKoll y2ne6000po00a.

7. Grading the ROW smooth and clear, placing marker signs to identify
the pipeline location, repairing any fences or other structures temporarily re-
moved for construction and seeding the soil to reintroduce vegetation are the
final activities. — Bolpasruearue oxpanHoti 3016l mpyoonpoeood, yCmaHo8Ka
ONO3HABAMENbHBIX 3HAKOB, PEMOHM 02PANCOeHUI U TH0ObIX OPYUX BPEMEHHO
YOPAHHBIX COOPYICEHUL, NOCEB CeMSH ABNAIOMCS 3AKIOUUMENbHLIMU IMANd-
MU cmpoumenbcmea mpyoonpogooa.
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8. Laybarge pipeline installation is the most common method, where
the pipeline is produced offshore by welding individual pipe joints into a pipe
string. — Cnyck mpybonposooa Ha MopcKoe OHO ¢ MpPYOOYKIAOOUHbIX CYO08
ABNAEMCA PACNPOCMPAHEHHBIM CHOCOOOM, NPU KOMOPOM CeKyuu mpyoonpo-
800a CBAPUBAIOMCSL 8 HUMKY HA MPYOOYKIAOOUHBIX CYOAX.

9. In most cases the laybarge is moored to eight or twelve anchors, and
moves forward by pulling on the anchor cables. — B 6oavwuncmese cayuaes
mpybOyKIa00yHOe CYOHO YOEpHCUBAEMCS NPU NOMOWU 80CbMU UL 08EHAOYA-
mu sKopeu U npoosu2aencs 8nepeo 3a cuem HamsaiceHus AKOpHO20 mpocd.
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TEST 4
Variant 1

READING

I. Read the four extracts and match each extract (a—d) to one of the
summary description (1-4).

1. An operator was hit by a pipe which had been forced from
its assembly by gas pressure.

2. An operator was killed and another injured during an escape
of poisonous gas.

3. Some operators were injured during a small fire caused by
sudden ignition of a gas line.

4. Some operators were killed in a serious fire.

INCIDENT REPORTS

A. The plant housed separation equipment used to produce oil and nat-
ural gas from nearby wells. Workers were purging a two-mile pipeline be-
tween an oil and gas well and the facility when vessel ruptured due to over-
pressuarization, releasing flammable material, which then ignited. Natural
gas from the ruptured vessel produced a large fireball, which damaged nearby
piping and released and ignited additional flammable materials. Four workers
were killed in the accident.

B. At a well stimulation site, an operator needed to release excess car-
bon dioxide (CO,) from a mobile tanker unit, known as a queen. The queen
was parked between two other queens, so the excess gas could not be re-
leased directly out to the side. To redirect the venting gas to the front of the
queen, the CO, operator constructed a pipe assembly using available piping
components. When the CO, operator opened the discharge valve to release
the excess CO,, the pressure of the venting gas unthreaded the pipe assembly
and it spun counter-clockwise. The pipe assembly struck the CO, operator,
causing fatal injuries.

C. Three employees of JT Oilfield Construction Company were per-
forming maintenance work on an oil separator unit when the accident oc-
curred. One was on a ladder at the top of the tank while the other two were
disconnecting a water line at the base of the unit. A gas line next to the water
line became dislodged. The local Sheriff, David Masters, said the gas imme-
diately ignited: “The pipe was pointing down with about 40 pounds of pres-
sure when it ignited”. Local Fire Chief, Grant Hogan, reported that the gas
fire was not major. No oil ignited. “It was more or less a flash fire from the
raw gas and was put out quickly”.
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D. A service rig company had been hired by an oil company to ‘com-
plete’ a well. The service company believed the well to be ‘sweet’. Prior to
the accident, the producing formation had been acidized and two members of
the crew had been requested to stay overnight and flow the well. At approxi-
mately 01:00, after all the acid flush water had been returned to surface, oil
began to flow. At 02:30, after gauging the rig tank, one worker was overcome
with H,S. The second worker, who was sleeping at the time of the first
knockdown, awoke at 03:30 and found the first worker down. While attempt-
ing to rescue the first worker, the second worker was knocked down. Both
workers were found on the ground the next morning, one had expired, the
other was unconscious, but alive, and has since recovered.

Abridged from: Oliver, S. Oil and Gas. A study and practice book for oil and
gas professionals. Garnet education, 2010.

II. Read about Going Offshore. Write whether the following statements
are true (T) or false (F).

Statement True/False (T/F)
1. Nobody can visit an offshore platform without
some safety training.
2. Ifyou visit offshore platform, you do not need to
have a medical test.
3. The helicopter you arrived by is as big as a football

field.

4. Drilling platforms are smaller than production plat-
forms.

5. The accommodation area separates oil from gas
and water.

6. The utilities area provides electricity.

GOING OFFSHORE

You arrive by helicopter. But first, you receive safety training. Even day
visitors must have safety training. Offshore work is more hazardous than on-
shore work, so workers must also have a medical test and do a fire-fighting
and escape course before they go.

You get out of the helicopter and hold on to your hat. You are now
standing on a production platform high above the water. It is as big as a foot-
ball field. The top of the derrick is higher than a twenty-storey building.

Drilling platforms are not as big as this because they only do drilling.
Production platforms are bigger because they do more things and must ac-
commodate more people.
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A typical production platform has four main areas above the water. One
is the accommodation area, where the workers eat and sleep. Another is the
well head or drilling area. That contains the derrick, well heads, and drilling
equipment. Crude oil comes up to the well heads with gas and water in it. So
it goes to the process area, which separates the oil from the other things. All
the areas need electricity and other utilities. The utilities area provides these:
a generator makes electricity, and there is equipment for heating, ventilation,
air conditioning, and water distribution.

Abridged from: Landsford L., Vallance A. Oil and Gas 1. Oxford University
Press, 201 1.

II1. Read the text and answer the questions.

What is MODU?

Where do floaters work when drilling?

What are floaters capable of?

Which units do bottom-supported units include?

What are offshore platforms designed for?

What are floating drilling platforms designed for?

. What special equipment is needed for offshore drilling, completion and
production?

R N

MOBILE OFFSHORE DRILLING RIGS

A widely used offshore drilling rig is a mobile offshore drilling unit, or
MODU, for short. Another is a platform. Although drilling occurs from plat-
forms, companies employ them on the producing side of the oil and gas busi-
ness. MODUs are either floaters or bottom-supported. When drilling, floaters
are used to work on top of, or slightly below, the water’s surface.

Floaters include semi-submersibles and drill ships. They are capable of
drilling in waters thousands of metres deep. MODUs that contact the ocean
bottom and are supported by it are known to be bottom-supported.

Bottom-supported units include submersibles and jackups. Submersibles
are further divided into posted barges, bottle types, inland barges, and arctic.
Generally, bottom-supported rigs are considered to drill in waters shallower
than floaters.

Implementation of operations offshore such as field exploration, well
drilling and oil and gas production requires application of offshore platforms
designed for well drilling and production, separation of produced well fluid
into oil, gas condensate, gas and water with further pumping of the first three
components through pipelines to onshore terminals.

Classification of offshore platforms includes fixed and floating plat-
forms. Fixed platforms can be applied only in shallow waters and are in-
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stalled with their basement against sea bottom. Such platforms are not mobile
and are designed for long-term operation in a permanent location.

However, fixed platforms are said to be technically difficult and eco-
nomically inefficient to be used for drilling of oil and gas wells in deep wa-
ters of seas and oceans. Floating drilling platforms capable independently or
by means of towboats change drilling locations are designed to operate in
deep waters.

Floating offshore platforms can be divided into jack-up drilling platforms,
semi-submersible drilling platforms and gravity-based drilling platforms.

To drill, complete, and produce offshore wells it is necessary to apply
special equipment. For example, a marine riser is used to protect drill pipe
string against sea environment in the course of well drilling and production
operations and prevent environmental contaminations. Marine riser is known
to be a pipe of large diameter connecting moon pool on a drillship or semi-
submersible platform with preventer stack installed on subsea wellhead. In
the process of drilling drill pipe string rotates inside the marine riser.
Abridged from: Baker R. A Primer of Oilwell Drilling, Petroleum Extension
Service, International Association of Drilling Contractors, Texas, 2001.

VOCABULARY AND TERMINOLOGY

IV. Read the text MOBILE OFFSHORE DRILLING RIGS in detail and
match the English word-combinations (1-10) with the Russian equiva-
lents (a—j).

1) for short a) MEJIKOBOJbE

2)  marine riser b)  OBITH CIOCOOHBIM

3) long-term operation C) TIOCTOSTHHOE MECTOHAaXO0XXJICHUE

4)  be capable of d) OypoBas maxra

5) be designed for €) Mopckas OypoBas miargopma Ha
KOJIOHHAX

6) to protect drill pipe f)  ObITh IpenHA3HAYCHHBIM IS

7)  moon pool g) TpenoXpaHATh OypoBas TpyOy

8)  shallow water h) nang kparkoctu

9) permanent location 1)  JUIUTeNbHAs SKCIUTyaTalus

10) jack-up drilling platform j) Mmopckas BopooTAENsAIOMIAs KO-
JIOHHA

V. For questions 1-5, choose one of the words (a—f) that best completes
the gap in the text. You can use each word only once. There is one extra
word.

a move ¢ designed e destroy
b ice-free d deflect f exert
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Arctic Drilling Rig

A special type of a submersible rig is an arctic submersible. Itis 1)
to work during the arctic winter, when massive chunks of ice form and then
2)  with currents on the water’s surface. Called “floes”, these moving ice
blocks 3)  great force on any object they contact. The force is great
enough to 4) the legs of a jackup or the hull of a conventional ship.
Arctic submersibles have a reinforced hull, a caisson. When the sea is
5)  in the brief arctic summer, boats tow the submersible to the drilling
site. When ice floes form and begin to move, the arctic submersible’s strong
caisson hull can 6) the floes, enabling operations to continue.

VL. Fill in the gaps with the given derivatives.
prevent preventer preventing prevention prevented

1. Marine riser is a pipe of large diameter connecting moon pool on a drill-
ship with  stack installed on subsea wellhead.

2. The main function of marine riser is of environment contamina-
tion.

3. A marine riser is used to protect drill pipe string against sea environment
in the course of well drilling and environmental contaminations.

4. The government developed measures that included rising oil field produc-
tivity and thus oil crisis.

5. Road traffic injuries can be if everybody follows the traffic rules.

VII. Complete the summary of the text MOBILE OFFSHORE DRILL-
ING RIGS. Use only one word in each sentence.

1. A widely used offshore drilling rig is a mobile offshore drilling unit, or

for short.
2. MODUs are either floaters or :
3. Floaters are capable of in waters thousands of metres.

4. Generally, bottom-supported rigs drill in waters shallower than

5. Implementation of operations offshore requires offshore platforms de-
signed for well drilling and separation of well fluid into oil, gas condensate,
gas and water with pumping of the first three components to onshore

6. Fixed platforms can be installed with the against sea bottom.
7. Floating platforms are capable independently or by means of
changing drilling locations.

8. Marine riser is a pipe of large diameter connecting on a drillship
with preventer stack.
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VIII. Match the terms (1-10) with the definitions (a—j).

1) offshore plat- a)
form

2) marineriser b)

3) jack-up plat- c)
form

4)  bottom- d)
supported
platform

5) environmental e)

6) floater f)

7) preventer g)
stack

8) fixed platform h)

9) moon pool 1)

10) towboat )

GRAMMAR

an open shaft in the bottom of a ship, through
which deepwater drilling is done.

a stationary structure without significant move-
ment in response to waves and currents in operat-
ing conditions.

an oil drilling rig that is installed in an offshore lo-
cation.

a channel used by drilling vessels to offer tempo-
rary extension for flowing fluids to the subsea
blowout preventer.

a type of mobile offshore drilling unit that floats
and is not in contact with the seafloor (except with
anchors) when it is in the drilling mode.

an assembly of well control equipment, including
preventers, spools, valves, and nipples, connected
to the top of the wellhead.

a bottom supported, stationary structure without
significant movement in response to waves in op-
erating conditions.

A powerful shallow-draft boat with a broad bow
intended to push barges on rivers and canals
connected with the natural world in which people,
animals, and plants live

a type of mobile platform that consists of a buoy-
ant hull fitted with a number of movable legs, ca-
pable of raising its hull over the surface of the sea.

IX. Find 10 sentences with Infinitive, Infinitive Constructions and Ger-
und in the texts and translate them into Russian.

X. Match the uses of Infinitive (A—C) with the sentences (1-8).

A. Where there is infinitive of any function
B. Complex Subject
C. Complex Object
Example: 0. To make water or oil exert the correct amount of pressure, the

operator adds weighting material. — The answer is 0.C (As To make is an
adverbial modifier)

l.

He was the first to invent an electrical measuring instrument.

2. The apparatus to be designed is to be used at the power station.
3. For a long time atom was thought to be indivisible.
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4. We know him to have taken interest in many scientific and technical
problems of his time.

5. To estimate nickel ore geologists must know how the nickel is distributed.
6. I believe the well to be completed.

7. He is sure to have tested the device.

8. The possibility of making direct observations in workings depends on the
mining system to be applied.

XI. Put the verbs in brackets into the correct infinitive form or the —ing
form.

1. It is difficult to understand the nature of fossils without (study)
their origin.

2. The geological prospecting indicates if it is available (continue)
the exploration or not.

3. The products  (measure) can be combustible liquids, gases, mists or
vapors.

4+ (use) modern equipment allowed the producers to increase the

output of oil.
5. While studying at the engineering institutions, every student is
(go) through practical training in the field.

6. (produce) oil from shale has been successfully carried out for
many years.

7. The engineer wanted the crew  (use) a new method.

8. A gas is assumed (have) different specific heats, depending on the
manner in which it is heated.

TRANSLATION

XII. Translate the sentences from English into Russian.

1. Heat is known to be a form of energy.

2. We know the electrons to flow from the negative terminal of the battery
to the positive one.

3. We know crude oil to be a complex mixture of hydrocarbons.

4. To know principles of drilling equipment operation petroleum engineers
must thoroughly study electricity and physics.

5. This scientist was the first to invent an electrical measuring instrument.

6. It is important to solve the problem of well drilling.

7. The engineer wants the new devices to be tested in the laboratory.

8. Some semisubmersible rigs have built-in power units to drive rig from
one site to another.

9. To drill offshore means to work in the sea.

10. It is necessary to cover a little drilling history before studying equipment
and processes.
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WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

SOME FACTS ABOUT OIL AND GAS WELL DRILLING

The Chinese were the first people to drill wells, in around 2000 BC, us-
ing the cable tool percussion method to produce brine. The first wells in Rus-
sia (percussion-rod method) were drilled in the 9th century and were also
used to produce a solution of common salt. The development of oil produc-
tion began with subsequent advances in drilling technology. Oil had been ex-
tracted in only small amounts until the mid-19th century, usually from shal-
low wells around naturally exposed oil. From the second half of the 19th cen-
tury, the demand for oil and especially its components began to rise. This
happened with the increased use of steam engines and other industrial devel-
opments, which required huge quantities of lubricants.

The birth of the Russian oil industry dates to 1864, when Colonel Arda-
lion Novosiltsev drilled the first oil well (to a depth of 55 metres) in Kuban in
the Kudako river valley, by mechanical cable tool percussion. The first oil
gusher was registered in February 1866.

Global oil production underwent intensive development from the turn of
the 19th and 20th centuries with the invention of diesel and petrol internal
combustion engines and their application to industry. Mining engineer
G.D. Romanovsky used a steam engine to drill a well near Podolsk (Moscow
province) in 1859. A productive well 45 metres deep began operating in Baku
in 1872, and this spelled the end of oil sump construction in the Baku region
and a transition to drilled wells. The first steam engines appeared in Baku’s oil
fields in 1873, within ten years they had totally replaced horse traction.

The percussion method was developed in the first stages of well drilling.
Rotary drilling with a circulating flow of fluid to flush the well was applied
for the first time in the United States in 1901. In Russia, rotary drilling with
flushing was first used in Grozny to drill a well 345 metres deep. We should
note here that lifting rocks with a circulating flow of water was invented by a
French engineer, Fawell, in 1845, who applied the method to drill an artesian
well in the Saint Dominique abbey. He circulated liquid into the internal
cavity of the pipe with the cutting transport to increase the efficiency of rod
tool drilling.

Abridged from: Petroleum FEngineering: Course book, TPUPublishing

House, 2010
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TEST 4
Variant 2

READING
I. Read the text and match each extract (a—d) to one of the headings (1-4).

1. Beginning of oilwell drilling in the US
2. Establishment of the first oil company
3. A mysterious sample

4. Whale oil as a source of light

HISTORY OF DRILLING IN THE UNITED STATES

A. The story of modern oilwell drilling in the United States begins in the
mid-1800’s, at the start of the industrial revolution. It was a time when peo-
ple were beginning to need something better than candles to work and read
by. Responding to the demand for reliable lighting, companies began making
oil lamps, which were brighter than candles, lasted longer, and were not easi-
ly blown out by errant breezes.

B. The best source of oil to burn in the early oil lamps was sperm whale
oil. Whale oil was clear, almost odorless, light in weight, and burned with lit-
tle smoke. While everyone preferred whale oil, by the mid-1800s it was so
scarce that only the wealthy could afford it. Virtually everyone preferred
whale oil, but by the mid-1800’s, it was so scarce that only the wealthy could
afford it. The New England whalers had all but hunted whales to extinction.
Thus, the time was ripe for an inextensive lamp oil to replace whale oil. At
the same time, steam-powered machines that required good-quality lubricants
were becoming common.

C. About this time — 1854 — a New York attorney named George Bissel
received a sample of an unusual liquid from a professor at Darthmouth Col-
lege. The professor wanted Bissel’s opinion of the liquid value as a lamp oil
and lubricant. The sample has been collected near a creek that flowed
through the woods of Crawford and Venango countries in northwestern
Pennsylvania. Besides water, the creek also carried an odorous, dark-colored
substance that burned and, when applied to machinery, was a good lubricant.
The substance was, of course, oil.

D. After examining the oil sample, Bissel was convinced that refined
rock oil would burn as cleanly and safely as any of the oils available at the
time, including whale oil. He also believed that it would be a good lubricant.
Bissel thus began raising money to collect oil from the Titusville spring and
to market it for illumination and lubrication. After a false start or two, Bissel,
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a Connecticut banker named James M. Townsend, and others formed what
ultimately became the Seneca Oil Company in New Haven, Connecticut.
Abridged from: Baker R. A Primer of Oilwell Drilling, Petroleum Extension
Service, International Association of Drilling Contractors, Texas, 2001.

I1. Read about types of offshore oil platforms. Write whether the follow-
ing statements are true (T) or false (F).

Statement True/False (T/F)
1. Tension leg platforms are more rigid than fixed
platforms.
2. Fixed platforms are more flexible than compliant
towers.

3. Fixed platforms are the smallest platforms and op-
erate in the shallowest waters.

4. Tension leg platforms are larger than sea star plat-
forms.

5. Spar platforms can operate in deeper water than
tension leg or sea star platforms.

6. All of the platforms move sideways in storms, ex-
cept fixed platforms.

TYPES OF OFFSHORE OIL PLATFORMS

Offshore oil platforms must be strong enough to resist wind speeds of
over 150 km per hour and waves over 20 m high.

Spar platforms are the largest type of offshore platform. They are
mounted on a large cylinder. This is attached to the sea bed by cables and
lines. The cylinder stabilizes the platform in the water and allows it to move a
little during storms. Spar platforms can operate in water from about 700 m to
over 3 000 m deep.

Tension leg platforms do not have a cylinder. The platform is mounted
on long, flexible legs. These go down from the platform to the sea bed. They
allow the platform to move from side to side in a storm but not up and down.
Tension leg platforms can operate in water up to about 2,300 m deep.

Fixed platforms are attached to the sea bed with rigid legs. These legs
are fixed to the sea bed with piles. They are stable and resist wind and water
forces. Fixed platforms can operate in water depth up to about 500 m.

Compliant towers are like fixed platforms. The platform is mounted on a
narrow, flexible tower. The tower extends from the platform to a solid foun-
dation on the sea bed. It is flexible, and this allows the platform to operate in
much deeper water, between 450 m and 900 m.
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Sea star platforms are similar to tension leg platforms but smaller. The
platform floats on a short cylinder and a hull. The cylinder and hull are below
sea level, and the hull is filled with water. The hull is attached to tension legs.
These narrow, flexible legs extend from the hull to the sea bed. The platform
can move a little from side to side but not up and down. It can operate in wa-
ter depth of up to about 1,000 m.

Abridged from: Baker R. A Primer of Oilwell Drilling, Petroleum Extension
Service, International Association of Drilling Contractors, Texas, 2001.

II1. Read the text and answer the questions.

1. Why is usually an offshore drilling less complicated than onshore drill-
ing?

2. How are offshore rigs stabilized onsite?

3. What is the major difference of land rigs from offshore rigs?

4. What does well depth depend on?

5. Why is it required to disassemble land rig?

6. What does assembly of the land rig involve?

7. What does elevating the rig floor provide?

LAND RIGS

Rigging up an offshore drilling rig is usually not as complicated as rig-
ging up a land rig. Most offshore rigs can be moved over water with almost
no need to disassemble major parts. Onsite, the offshore rig is known to be
stabilized by placing rig supports on the ocean floor for bottom-supported
rigs or, by anchors, anchor chains, and wire or polyester rope for floaters.
Only the dynamically positioned floaters require no additional support to stay
in position during drilling.

Land rigs are much alike, although details vary. A major difference is
their size, and size determines how deep the rig can drill. Well depths to be
drilled range from a few hundred or thousand feet (meters) to tens of thou-
sand of feet (meters). The depth of the foundation that contains, or is believed
to contain, oil and gas controls well depth. Classified by size, land rigs are
light duty, medium duty, heavy duty, and very heavy duty.

It should be kept in mind that a rig can drill holes shallower than its
maximum rated depth. On the other hand, a rig cannot handle the heavier
weight of the drilling equipment required for deeper holes.

To move most land rigs, crewmembers must disassemble many of its
components. Disassembly is required so that parts can be transported to the
next location and then reassembled. For safety, rigging up is certain to takes
place only during daylight hours. Even with lighting after dark, there is too
much heavy equipment to move safely during rig-up.
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On most land rigs during rigging up, the rig parts are put back together
to drill a hole. It involves unloading and hooking up the rig engines, the mud
tanks and pumps, and other equipment to be used on the site. One of the last
steps, and one of the more dramatic, is raising the mast from horizontal - the
position in which it was transported - to the vertical drilling position. The
first rig component positioned by the crew is the rig’s substructure, which is
the base, or foundation.

A substructure is the framework located directly over the hole; it is the
foundation of the rig. The bottom of the substructure rests on level ground.
The crew places a work platform on top of the substructure called the rig
floor. The substructure raises the rig floor to approximately 10 to 40 feet (3 to
12 metres) above the ground. Elevating the rig floor provides room under the
rig for special high-pressure valves and a blowout preventer (BOP) stack that
the crew connects to the top of the well’s casing. The exact height of a sub-
structure depends on the space needed for this equipment. A cellar also pro-
vides more space for the equipment.

Abridged from: Baker R. A Primer of Oilwell Drilling, Petroleum Extension
Service, International Association of Drilling Contractors, Texas, 2001.

VOCABULARY AND TERMINOLOGY

IV. Read the text LAND RIGS in detail and match the English word-
combinations (1-10) with the Russian equivalents (a—j).

1) onsite a) oOCIy>XUBaTh

2) light duty b) npubIU3UTENBHO

3) mud tank C) sKOpHas Ienb

4)  complicated d) kJamaH BHICOKOTO JIaBJICHHS

5) handle €) eMKOCTh JJisi OypoBOTO pacTBopa
6) anchor chain f)  OypoBas miomanaka

7)  approximately g) JEerKuil pexum

8)  high-pressure valve h) wa momanke

9) rig floor 1)  OypoBOIi IBUTATEND

10) rig engine J)  CJHOXHBII

V. To complete the gaps 1-5, choose one of the words (a—f) that best
completes the gap in the text. You can use each word only once. There is
one extra word.

a move ¢ feature e destroy
b  definition d accurate f drill
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Feature of Land Rigs

One of the characteristic 1) of land rigs is portability. A rig can
2)  a hole at one site, be disassembled if required, 3)  to another
site, and be reassembled to drill another hole. Indeed, land rigs are so mobile
that one 4) terms them “portable hole factories”. The definition sounds
odd, but it is 5) :

VL. Fill in the gaps with the given derivatives.

disassemble assemble assembly reassemble assembled

1. The air cooler sectionis  with a stainless steel tray and a water trap.
2. Nevertryto  the valve; rather change the valve together with all
tubes.

3. the suction filter in the reverse sequence.

4. ofthe land rig took much time as it took place during daylight hours
only.

5. They can the house on wheels under condition that you will support

them with the chassis.

VII. Complete the summary of the text LAND RIGS. Use only one word
in each sentence.

1. Most offshore rigs can be moved over water with almost no need to dis-
assemble major

2. To move most land rigs, must disassemble many of its compo-
nents.

3. The substructure raises the rig floor to approximately 10 to 40 feet above
the :

4. The dynamically positioned floaters require no additional  to stay in
position during drilling.

5. One of the last steps is raising the ~ from horizontal to the vertical
drilling position.

6. The exact height of a substructure depends on the needed for this
equipment.

7. A major difference of land rigs is their __ as it determines how deep
the rig can drill.

8. The of the substructure rests on level ground.

VIII. Match the terms (1-10) with the definitions (a—j).

1) landrig a) complicated conditions of drilling operations.

2) heavy duty rig b) the foundation structure on which the derrick, rota-
ry table, draw-works, and other drilling equipment
are supported.
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3) offshore drill- ¢) a drilling rig which is specially designed to drill

ing rig holes on onshore locations.

4) drilling d) a type of safety valveused to control or limit
equipment the pressure in a system.

5) mud tank ¢) a type of mobile offshore drilling unit that floats

and is not in contact with the seafloor (except with
anchors) when it is in the drilling mode.

6) floater f) drilling rig consisting of an offshore platform
(floating or fixed to the sea bed) from which many
oil wells can be bored radially.

7) preventer g) equipment that includes derrick/mast, substructure,

stack drawworks, BOP, driller’s cabin, drill floor equip-
ment, etc. used to implement hoisting and rotating
functions during drilling operations.

8) pump h) a container that holds a reserve store of drilling flu-
id until it is required down the wellbore.

9) high-pressure 1) a large, specialized valve installed in stacks used to

valve seal, control and monitor oil and gas wells to pre-
vent blowouts,

10) substructure j) a machine or device that is used to force a liquid or
gas to flow in a particular direction.

GRAMMAR

IX. Find 10 sentences with Infinitive, Infinitive constructions and Ger-
und in the texts and translate them into Russian.

X. Match the uses of Infinitive (A—C) with the sentences (1-8).

A. Where there is infinitive of any function

B. Complex Subject

C. Complex Object

Example: 0. To make water or oil exert the correct amount of pressure, the
operator adds weighting material.- The answer is 0.C (As To make is an ad-
verbial modifier)

1. It is difficult to complete the well.

2. The problem to be solved will contribute to the progress of our investiga-
tion.

3. The exploration is likely to give good results.

4. We know electronics to play a great part in human life.

5. To learn two foreign languages simultaneously is difficult.

6. I want my friends to come on Sunday.

7. The vehicle is reported to have developed a high speed.
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8. The information to be received is very important for further well develop-
ment.

XI. Put the verbs in brackets into the correct infinitive form or the —ing
form.

1. (extract) useful minerals by underground methods will continue in
future.

2. ltis the job of a derrickman (handle) the upper end of the pipe
from the monkeyboard.

3. Oxygen is frequently chosen as one of the first elements  (study) in
chemical investigations.

4. Instead of (burn) fossil fuels we should concentrate on more eco-
nomic uses of electricity.

5. We consider him (be) a good petroleum engineer.

6. (add) noncorrosive powdered components to the drilling mud, the
derrickman often uses a mud hopper.

7. Geology appears _ (be) one of the principal subjects for petroleum
engineers.

8. The form of the mineral body is taken into consideration in (select)
the method of mining.

TRANSLATION

XII. Translate the sentences from English into Russian.

1. Geologists examine the samples to determine the conditions of the well
drilling.

2. These products will be replaced by a dry gas to be produced at the
Shushufindi petroleum refinery as a result of the optimization plan.

3. To get hydrogen we must separate it from other elements using water or
natural gas.

4. This new plant is expected to process the associated petroleum gas pro-
duced by the Snezhnoye oil treatment plant.

5. Most fuel-cell-powered vehicles to be developed will use a reformer to
get hydrogen from gasoline.

6. Some experts believe a rising cost of petrol to be the best way to tackle
the problems of environmental pollution.

7. Development prospect was estimated to be between 285 and 1,219 106 m’
of gas.

8. The mast or derrick is erected on a substructure, which serves two main
purposes: to support the rig floor, providing space for equipment and work-
ers, and to provide space under the floor for special, large valves called
blowout preventers.

140



9. Itis complex and expensive to liquefy and ship natural gas overseas.
10. New technologies are allowing biogenic methane to be harvested and
used to add to the supply of natural gas.

WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

SPOUTERS OF BAKU

The Baku region of Azerbaijan was especially known for gushers, which
the Russians called spouters and fountains. In fact, the practice of letting
wells flow unchecked was encouraged, as it was realized that when the flow
of a spouter was restrained, production went up in competing wells on neigh-
boring leases. Thus, when flow from a spouter dropped, the competition got
more oil and the spouter got less. However, when a spouter flooded the coun-
tryside in oil and buried it in sand, the owners of the well were responsible
for the resulting property damage. Consequently, several spouters brought
ruin to their owners when the flood of crude oil on the market dropped oil
prices, and income from the well was not enough to compensate neighbours
for the damage caused by the rain of sand and oil.

The first big Baku spouter was drilled on the Balakhani plateau of the
Apsheron Peninsula by the Khalifi Company in June 1873, when their Ver-
mishev fountain raged out of control for four months. A huge cone of mud
and sand formed around the well, down which rivers of oil flowed out across
the entire field. The stalk of this spouter was still forty feet tall and nine feet
in diameter two years later. The Vermishev was followed by the even bigger
Kormilitza (Wet Nurse) spouter, and then the Soutchastniki spouter in 1875,
both on the plateau, and the Orbelovi brothers' spouter in 1877 at Shaitan
(Devil's) Bazaar.

The most famous of the Baku spouters was drilled by the Droozhba
(Friendship) Company, a small Armenian outfit that picked up a lease on the
Balakhani plateau. Their well, which became known as the Droojba fountain,
was drilled to a depth of 574 feet when it blew out on September 1, 1883 at a
rate of 40,000 to 50,000 BOPD. The fountain spouted oil 200 to 300 feet into
the air and raged out of control until it was capped on December 29, having
produced an estimated 220,000 to 500,000 tons of oil (1.8 to 3.6 MMBO).
Abridged from http://www.sjvgeology.com/old_stuff/drilling. html
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TEST 4
Variant 3

READING

I. Read the text and match each extract (A-E) to one of the stages of
drilling process (1-5).

Advantages of rotary tables

The difference of cable-tool rig and rotary rig
The principle of rotary system operation
Systems of rig rotation

Downhole motor application

NE =

A. Unlike cable tool rig, a rotary rig uses a bit that isn’t anything like a
cable tool’s chisel bit. Instead of a chisel, a rotary bit has rows of teeth or
other types of cutting devices that penetrate the formation and then scrape or
gouge out pieces of it as the rig system rotates the bit. Further, a rotary rig
doesn’t use cable to suspend the bit in the hole. Rotary crew members attach
the bit to the end of a long string of hollow pipe. By screwing together sever-
al joints of pipe, they put the bit on the bottom of the hole. As the hole deep-
ens, they add joints of pipe.

B. With the bit on bottom, the rig can rotate it in one of three ways.
Many rigs use a machine called a rotary table, a sort of heavy-duty turntable.
Others rotate the bit with a top drive, a device with a powerful built-in elec-
tric motor that turns the pipe and bit. And, in special cases, a slim downhole
motor, usually powered by drilling fluid, but in some cases by electricity, ro-
tates the bit. A long metal housing with a diameter a little less than a hole’s
holds the motor. The bit screws onto the end of it.

C. Generally, the latest rotary rigs use a top drive to rotate the pipe and
bit. However, rigs using rotary tables have been around a long time and many
drilling companies still own and use them. Moreover, rotary tables are sim-
ple, rugged, and easy to maintain.

D Rotary rig owners often use downhole motors where they have to ro-
tate the bit without rotating the entire string of pipe. Such situations occur
when the rig is drilling a slant, or directional hole, a hole that is intentionally
diverted from vertical to better exploit reservoir.

E. Regardless of the system used to rotate the bit, the driller allows
some of the weight of the pipe to press down the bit. The weight causes the
bit’s cutters to bite into formation rock. Then, as the bit rotates, the cutters
roll over the rock and scrape or gouge it out.

Abridged from: Baker R. A Primer of Oilwell Drilling, Petroleum Extension
Service, International Association of Drilling Contractors, Texas, 2001.
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I. Read about truck-mounted units. Write whether the following state-
ments are true (T) or false (F).

Statement True/False (T/F)

1. To handle the jobs truck hoists were provided with
double masts.

2. Field roads weren’t improved for the long time
that’s why there was no need for better trucks.

3 Truck-mounted service hoists were originally em-
ployed on wells where derricks were installed.

4. It became practical to mount well servicing units
on trucks.

5. There were no advantages of using trucks.

TRUCK-MOUNTED UNITS

Truck-mounted service hoists were originally employed on wells where
derricks were installed. Later, to handle the jobs where derricks had been re-
moved, truck hoists were provided with pole or structural masts. These rigs
are not usually employed for heavy-duty work over service because they
must handle tubing as single-joint lengths, and a structure to permit work
above the wellhead cannot be conveniently arranged.

As better trucks were developed and field roads improved, it became
practical to mount well servicing units on trucks instead of using tractors.
There were two main advantages of using truck. First, rigs could be moved
over greater distances. Second, trucks had more powerful engines that could
supply twice the power of the tractor engines used in the 1930s. Truck-
mounted hoists today are driven by engines with as much as 200 horsepower
and are used for well servicing work to medium depth.

Abridged from: Introduction to Oilwell Service and Workover. Petroleum Ex-
tension Service, Dallas, Texas, 1991.

II1. Read the text and answer the questions.

What is drilling mud?

Where is drilling mud used?

What three categories can the mud be classified into?

Why is mud pumped from the mud pit?

What can the returning mud contain? Why?

What safety measured should be taken to prevent explosions?
What does the ability of drilling fluid to carry rock depend on?

N LD =
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DRILLING MUD

Drilling mud, also known as spud mud (when beginning the drilling
process), is a drilling fluid used to drill boreholes into the earth. It is often
used while drilling oil and natural gas wells and on exploration drilling rigs
but can also be used for much simpler boreholes, such as water wells.

The main classification scheme used broadly separates the mud into 3
categories based on the main component that makes up the mud: 1) Water
Based Mud’ (WBM); 2) ‘Non Aqueous’ or more commonly ‘Oil Based Mud’
(OBM) this also includes synthetic oils (SBM); 3) Gaseous or Pneumatic
mud.

On a drilling rig, mud is expected to be pumped from the mud pits
through the drill string where it sprays out on the drill bit to clean and cool
the drill bit in the process. The mud then carries the crushed rock (“cuttings”)
up the annular space (“annulus”) between the drill string and the sides of the
hole to be drilled, up through the surface casing, and emerges back at the sur-
face. Cuttings are then filtered out at the shale shakers and the mud returns to
the mud pits. The returning mud can contain natural gases or other flammable
materials. These can collect in and around the shale shakers area or in other
work areas. There is a potential risk of a flare, an explosion or a detonation
occurring if they ignite. To prevent this safety measures have to be taken.
Safety procedures, special monitoring sensors and explosion-proof certified
equipment has to be installed, e.g. explosion-proof certified electrical wiring
or control panels. The mud is then pumped back down and is continuously
recirculated. After testing, the mud is treated periodically in the mud pits to
give it properties that optimize and improve drilling efficiency.

Drilling fluid is known to carry the rock excavated by the drill bit up to
the surface. Its ability to do so depends on cutting size, shape, and density,
and speed of fluid traveling up the well. These considerations are analogous
to the ability of a stream to carry sediment; large sand grains in a slow-
moving stream settle to the stream bed, while small sand grains in a fast-
moving stream are carried along with the water. The mud viscosity is consid-
ered to be another important property, as cuttings will settle to the bottom of
the well if the viscosity is too low.

Abridged from: http://en.academic.ru/dic.nsf/enwiki/778225.

VOCABULARY AND TERMINOLOGY

IV. Read the text DRILLING MUD in detail and match the English
word-combinations (1-10) with the Russian equivalents (a—j).

1) separate into a) Mephl 6€30IaCHOCTH
2)  mud pit b) ceptuduUpoBaHHOE 000PYIOBAHKE
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3) sand grains C) TOpHYMI MaTepuasn

4)  safety measures d) pazmenars Ha

5) flammable material €) TMEepPEHOCUTb OCAKICHUS

6) carry sediment f) sddexTuBHOCTH OypeHUS

7)  annular space g) BSI3KOCTh OYpOBOI'O pacTBOpa
8) certified equipment h) wyacrtuubl necka

9) mud viscosity 1)  ambap myist OypoBOTO pacTBOpa
10) drilling efficiency J)  3aTpyOHOE MPOCTPaHCTBO

V. For questions 1-5, choose one of the words (a-f) that best completes a
gap in the text. You can use each word only once.

a rotate c consists e Kkelly
b  main parts d rotating equipment f Dbit
Rotary Drilling Rig

The 1) _ on a rotary drilling rig consists of the components that actually
serve to 2)  the drill bit, which in turn digs the hole deeper and deeper into
the ground. Generally, rigs can rotate the 3)  in one of the three ways. The
traditional way is to use a rotary table and kelly. A second way uses a top-
drive system, which drilling contractors began to employ widely in the
1980s. A third way uses a downhole motor, which contractors use in special
cases. A rotary table system 4)  of five 5)  : a rotary table with a turn ta-
ble, a master bushing, a 6)  drive bushing, a kelly, and a swivel.

VL. Fill in the gaps with the given derivatives.

explore exploratory exploration exploring

1. _ includes drilling and driving of  openings. These  openings can
supply the most accurate information on the mineral exposed by them.
2. deals with a complex range of geological, mining and economic prob-

lems. Its main task is to determine the quality, shape and mode of occurrence
of mineral deposits and their main properties.

3. The geological party was sentto __ a new deposit.

4. While  a deposit the geologists establish its general size, determine
shape, dimensions and quality.

VII. Complete the summary of the text DRILLING MUD. Use only one
word in each sentence.

1. Drilling mud is a drilling fluid used to drill
2. The classification scheme used broadly separates the mud into 3 catego-
ries based on the main that makes up the mud.
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3. are filtered out at the shale shakers and the mud returns to the mud

pits.

4. There is a potential risk of a flare or an explosion occurring if they

5. The mud i1s treated in the mud pits to give it properties that optimize and
improve drilling .
6. Drilling fluid carries the rock excavated by the drill bit up to the

7. The mud is another important property.
8. Cuttings will settle to the of the well if the viscosity is too low.

VIII. Match the terms (1-10) with the definitions (a—j).

1) cuttings
2) water Dbased

mud

3) mud pit
4)  oil based mud
5) borehole

6) drilling mud

7) sediment

8)  viscosity

9) flammable

10) exploration

a)
b)

c)
d)
e)

f)

g)

a drilling fluid that is an emulsion containing oil as
the base fluid.

solid material that settles at the bottom of a lig-
uid, especially earth and pieces of rock that  have
been carried along and then left somewhere by wa-
ter, ice, or wind.

a large tank that holds mud used as a drilling fluid.

able to catch fire and burn easily.

the quality that some liquids have of be-
ing thick and sticky.

a deep round hole made by a special tool or ma-
chine, especially one that is made in the ground
when searching for oil or water.

a type of drilling mud consisting mainly of water,
which has additives to modify it and make it
more effective.

the process of finding a source of oil or gas that a
company can possibly develop.

the broken bits of solid material removed from
a borehole drilled by rotary, percussion, or auger
methods.

a mixture of clays, water, and chemicals pumped
down the drill string while an oil well is being
drilled to lubricate the mechanism, carry away
rock cuttings, and maintain pressure so that oil or
gas does not escape
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GRAMMAR

IX. Find 10 sentences with Infinitives, Infinitive constructions and Ger-
und in the texts and translate them into Russian.

X. Match the uses of Infinitive (A—D) with the sentences (1-9).

A. Where there is infinitive of any function

B. Complex Subject

C. Complex Object

D. Gerund

Example: 0. To make water or oil exert the correct amount of pressure, the
operator adds weighting material.- The answer is 0.C (As To make is an ad-
verbial modifier)

1. Itis preferable to use downhole motors because they rotate the bit with-
out rotating the entire string of pipe.

2. We are waiting for the new data to be published on site.

3. The work is likely to contribute to the solution of the problem.

4. Dr. Messy believes the data to be reliable.

5. To interpret these results in terms of your concept is rather difficult.

6. They watched the temperature rise gradually.

7. After testing the mud is treated periodically in the mud pits.

8. The first step towards success is said to be efficient time management.

9. Where are the articles to be translated by the students?

XI. Put the verbs in brackets into the correct infinitive form or the —ing
Sform.

1. In (prospect) for useful minerals, aerial photography will play an
important part.

2. Mud components (store) in large tanks are needed in large quan-
tities.

3. (evaluate) the well depth we used the test method.

4. Nowadays natural gas is utilized as a raw material for (manufac-
ture) synthetics.

5. Coal is still the most important fuel and is likely (remain) the
main source of energy for years to come.

6. Everyone knows automation _ (introduce) in all fields of national
economy.

7. Petroleum is believed  (form) from decaying vegetables and animal
remains.

8. Dirilling is extremely useful  (map) the survey area.
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TRANSLATION
XII. Translate the sentences from English into Russian.

1. Dalton's hypothesis was later proved to be true.

2. The substance to be dissolved is called the solute.

3. Everybody considers him to be an expert in his field.

4. To imagine a molecule of water means to imagine a certain combination
of hydrogen and oxygen atoms.

5. Pressure causes gas to compress.

6. Mud is drilling fluid to be treated periodically in the mud pits to give it
properties that optimize drilling efficiency.

7. We know this young man to work as a drilling superintendent in the field.
8. To maintain a constant temperature in a small or large container was for
years a very important technical problem.

9. Plastics are known to be a class of materials not to be found in nature.

10. The atmosphere was found to have a significant effect on the wettability
and surface tension of the metal.

WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

NEW ELEMENTS OF A MAST STRUCTURE

Today’s deeper wells require masts that are stronger and heavier, and
these heavier masts, in turn, require stronger and more reliable means for
raising them to the vertical position and extending them to full height. Masts
have increased from a 60-foot nominal height for pulling 30-foot lengths of
tubing as singles and 50-foot rod doubles to those that are more than 90 feet
in height for tubing doubles and rod thribbles. Wellhead clearance require-
ments have also increased to provide working space for blowout preventers.

All of these changes have led to the latest generation of service and
work over rigs: self-propelled carrier units. These units became feasible as
highway weight and length regulations were liberalized, which permitted
longer and heavier units to be constructed. Instead of adapting a truck to
transport and power a hoist, the carrier unit is designed to fit the desired en-
gine-hoist mast combination, and an appropriate drive to the wheels is pro-
vided. Instead of driving the rig hoist with the truck engine, the carrier design
takes power from the rig engine or engines to propel the unit. The addition
steering gear and a cab for the drive converts the unit better weight distribu-
tion on the wheels and more power full engine-transmission combinations.
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Some carrier rigs arranged with the derrick mounted on the rear; this is
known as the back-in unit. Others have the driver’s cab and the derrick base
on the same end-the drive-in unit. This arrangement gives the driver good
visibility of the well when he is placing the unit on location. The disad-
vantage, however, is that the cab will be covered by the oil and dirt that in-
evitably accumulate around the wellhead.

Abridged from: Ilocooue 3aounuxu/Drilling and Servicing Tools...110 AS5.pdf
file:///C:/Users/[{THC/Desktop/
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TEST 4
Variant 4

READING
I. Read the text and match each extract (A-D) to one of the headings (1-4).

1. Bases of bimetallic corrosion

2. Models to explain environmentally assisted cracking
3. Basic types of corrosion

4. Corrosion phenomenon

PIPELINE CORROSION TYPES

A. Corrosion in a pipeline is a naturally occurring phenomenon defined
as the gradual deterioration of the pipe material or its properties due to a reac-
tion of the pipe with its environment. The environment is referred the fluid in
the pipe, the surrounding soil, and the atmosphere. The corrosion risk is re-
lated to the presence of water and corrosive components such as CO2 and
H2S. There are several types of pipeline corrosion. Most corrosion failures
occur due to a combination of more than one of these types.

B. First of all, corrosion types are divided into general attack corrosion
and localized corrosion. The first one proceeds at approximately the same
rate over the whole surface being corroded and the extent can be measured as
mass loss per unit area. The latter occurs at a specific area of the pipe surface.
This includes pitting, crevice, and filiform corrosion. Pitting results in deep,
narrow attack causing rapid penetration of the pipe wall thickness. Crevice
corrosion occurs in or immediately around a break in the material. Filiform
corrosion is a form of oxygen cell corrosion that occurs underneath organic
or metallic coatings on pipe materials.

C. Galvanic corrosion occurs due to the potential differences between
metals when they are in electrical contact and exposed to an electrolyte. Dis-
similar metals accelerate the process. This is due to electrochemical action
that causes one metal to be the anode and the other the cathode.

D. Environmental cracking is the brittle failure of a ductile material
due to the combined effect of corrosion and tensile stress. This type includes
stress corrosion cracking (SCC), hydrogen-induced cracking (HIC), liquid
metal embrittlement (LME), and corrosion fatigue (CF).

Abridged from: Pipeline planning and construction field manual / E. Shashi
Menon, 2011.
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II. Read about the methods of pipeline corrosion protection. Write
whether the following statements are true (T) or false (F).

Statement True/False (T/F)

1. Engineers distinguish two basic methods to pro-
tect the pipeline from corrosion: impressed cur-
rent method and sacrificial anode method.

2. The first practical use of cathodic protection was
in the 1820s, England.

3. Lining is basically applied on the outside of the
pipe.

4. External coatings are used to protect welded
joints of pipe.

5. In cathodic protection, a buried pipeline is made
as the cathode and another metal is used as the
anode that gets corroded by electrochemical pro-
cess instead of the pipe.

6. Inhibitors decrease corrosion rate by forming thin
films at the outer metal surface.

PIPELINE CORROSION PROTECTION

There are four common methods used to control corrosion on pipelines:
protective coatings and linings, cathodic protection, materials selection, and
inhibitors.

External coatings, applied on the outside of the pipe to form a barrier
between the pipe material and the environment consist of the following: 1.
Bitumastic materials, cast iron, and concrete pipes 2. Epoxies and other poly-
ester materials 3. Wrappings consisting of tape applied around the pipe used
on coated and uncoated pipes 4. Shrink sleeves used to protect welded joints
of pipe. Internally coated pipe (lining) is used to protect the interior of the
pipe from caustic and abrasive fluids transported through the pipeline.

The concept of cathodic protection goes back to 1824, in London, when
the copper sheeting on British ships was being corroded. Experiments were
conducted that resulted in protecting copper against corrosion from seawater
utilizing iron anodes. Since then, corrosion protection has grown to have
many uses in marine and underground structures, water storage tanks, gas
pipelines, oil platform supports, and many other facilities exposed to corro-
sive environments.

Cathodic protection prevents corrosion by converting all of the anodic
(active) sites on the metal surface to cathodic (passive) sites by supplying
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electrical current (or free electrons) from an alternate source. The two main
methods of achieving this goal are by either sacrificial anodes or the im-
pressed current method.

Corrosion can be mitigated by proper selection of materials for the spe-
cific application and inhibitors. Corrosion-resistant materials include stainless
steels, plastics, and special alloys used in conjunction with pipelines. Corro-
sion inhibitors are used to decrease the rate of corrosion by adding them to
the transported medium. These inhibitors control corrosion of the metal by
forming thin films at the metal surface.

Abridged from: Pipeline planning and construction field manual / E. Shashi
Menon, 2011.

II1. Read the text and answer the questions.

What was the first method to inspect pipelines?

What is the advantage gained from introducing pigging into pipeline industry?
What is pigging intended for?

Is it required to stop pipeline operation for pigging?

What is the main reason for using pigging in batching?

What are the basic advantages of up-to-date monitoring equipment over
conventlonal aerial inspection?

7. What are the main types of pigs used in pipeline engineering?

PIPELINE INSPECTION AND MAINTENANCE

Today, various pipeline monitoring programs are used to keep track of
the effects of corrosion or mechanical damage to insure that the pipeline con-
tinues to meet safety and operating requirements. Traditionally, pipelines
were inspected visually by traversing the route on the ground or patrolling the
pipeline route in aircraft. Aerial inspection is still done, but emphasis now is
on developing instrumentation and monitoring equipment that will provide
more rapid and precise location of leaks and potential leaks.

In modern pipeline engineering, pipeline operation and maintenance becomes
more effective and efficient when essential operation and maintenance jobs are per-
formed using pigs. Many procedures that are needed for increased pipeline longevi-
ty, improved pipeline efficiency, and risk reduction, such as reducing the effect of
internal corrosion, cannot be done without having pigging capability.

Operators need to run cleaning pigs to dewax and descale the inside sur-
face of the pipe and remove debris, which help improve pipeline perfor-
mance, and they can do all this without significantly interrupting product
flow to the customer. Other pigging tasks include dewatering or swabbing,
drying of gas pipelines after hydrostatic testing, batching products to mini-
mize mixing of two different products at the liquid interface, and internal in-

SN o e
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spection of the entire pipeline system. Pipeline internal inspection can be
done by using gauging plates, caliper pigs, or smart pigs.

Abridged from: Pipeline planning and construction field manual / E. Shashi
Menon, 2011.

VOCABULARY AND TERMINOLOGY

IV. Read the texts given above in detail and match the words in column
A with the words in column B to form word-combinations. Then give
Russian equivalents to these word-groups.

Example: 1d — ckopocmwv pacnpocmparnenus kopposuu

A B
1) corrosion a) current
2)  sacrificial b) monitoring programs
3) pipe wall c) Inspection
4)  electrical d) rate
5) pipeline e) current method
6) smart f)  thickness
7)  internal g) pig
8)  impressed h) anode
9) monitoring 1)  prevention program
10) pipeline corrosion J)  equipment

V. For questions 1-5, choose one of the words (a—f) that best completes
the gap in the text. There is one extra word.

a  maintenance ¢ essential e offshore
b  capability d efficiency f pigs

Modern Pipeline Engineering
In modern pipeline engineering, pipeline operation and 1) are a nec-
essary part of the work of the construction. The more 2) operation and
maintenance jobs are performed using 3) . Many procedures are needed
to increase pipeline longevity and improve pipeline 4) . Risk reduction,

such as reducing the effect of internal corrosion, cannot be done without hav-
ing pigging 5) .
VL. Fill in the gaps with the given derivatives.

transport (V) transported transportability
transporting transportation transporters
1. The latter is only suitable for pipelines a gaseous medium,

such as natural gas, where the throughput may be increased significantly
(by approximately 10 %) by drag-reducing coating.
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2. Bare or coated pipe on flat-bed trucks or rail cars should
be adequately secured and padded, and pipe on vessels must be secured
against rolling.

3. Because of its high energy density, easy , and relative
abundance, oil has been the world’s most important source of energy since
the mid-1950s.

4. The pipe, including end fittings, accessories and reels should be
sufficiently secured and protected during storage and to
avoid damage of the pipe and to safeguard personnel.

5. But in the simplest terms, the revolution in gas pipeline regulation that
began in the mid-1980s transformed pipeline companies from merchants to

6. Producers can now sell directly to industrial customers, and pipeline
companies must that gas for a fee.

VII. Complete the summary of the text PIPELINE CORROSION PRO-
TECTION. Use only one word in each sentence.

1. There are four methods which are used to prevent corrosion on pipelines:
protective coatings and linings, cathodic protection, materials selection, and

2. External coatings are applied on the of the pipe to form a barrier
between the pipe material and the environment.

3. Cathodic protection prevents corrosion by converting all of the anodic
(active) sites on the metal surface to cathodic (passive) sites by supplying

electrical (or free electrons) from an alternate source.

4. The two main methods of achieving this goal are by either an-
odes or the impressed current method.

5. Corrosion can be by proper selection of materials for the spe-
cific application and inhibitors.

6. Corrosion- materials include stainless steels, plastics, and
special alloys used in conjunction with pipelines.

7. Corrosion inhibitors are used to decrease the of corrosion by
adding them to the transported medium.

8. These inhibitors control corrosion of the metal by forming thin at

the metal surface.
VIII. Match the terms (1-10) with the definitions (a—j).

1) cathode a) electrode from which electric current flows to an
electrolyte (water, soil). On the surface an oxida-
tion process takes place, e.g. metal to metal ions
or hydroxyl ions to oxygen and water.

154



2) fittings b) substance added to a transported medium to re-
duce corrosion.

3) pigging c) electrochemical method of corrosion protection of
metal structures, achieved by forcing an electric cur-
rent from an anode through the surrounding electro-
lyte into the metal, which becomes a cathode.

4) pitting d) thermal insulation concept where insulation mate-
rial is introduced in the annulus between the
product pipe and a rigid sleeve pipe.

5) anode ¢) an anode which connected to a structure can offer
cathodic protection while it is consumed.
6) sacrificial an- f) pipeline components that do not have operational
ode functions.

7)  pipe-in-pipe g) passage of a pipeline by spherical or cylindrical de-
vices (pigs), propelled by the transported medium.
8) cathodic protec- h) method of cathodic protection where the driving

tion current is delivered from an external power
source.
9) inhibitor 1) localised corrosion attack.
10) impressed cur- j) electrode into which electric current flows from
rent an electrolyte (water, soil). On the surface a re-
duction process takes place, e.g. water to hydro-
gen and hydroxyl ions.
GRAMMAR

IX. Find 10 sentences with Infinitive, Infinitive constructions and Ger-
und in the texts and translate them into Russian.

X. Match the uses of Infinitive (A—C) with the sentences.

A. Where there is infinitive of any function

B. Complex Subject

C. Complex Object

Example: 0. To make water or oil exert the correct amount of pressure, the
operator adds weighting material. — The answer is 0.C (as To make is an ad-
verbial modifier)

1. In discussing underground storage, it is important to define several terms.
2. LNG is pumped into special insulated tanks of various designs to store
before loading onto ships for transport to market.

3. There have been large and costly crude oil and product spills because one
or more valves were not operated correctly but were reported to be positioned
in accordance with the test plan.
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4. In the tank battery, the oil volume is supposed to be measured and tested
before pumping the oil into the pipeline system.

5. The need to curtail operations if the maximum allowable operating pres-
sure must be reduced because of corrosion of the pipe wall should also be
considered.

6. One way of significantly reducing the cost of hydrostatic testing
crosscountry pipelines is to increase the test pressure range or design the
pipeline using higher X-grade pipe and flanges.

7. To calculate hydraulic rates for a given segment of the system, the com-
puter searches for the maximum flow rate that satisfies all minimum and
maximum suction pressure and maximum discharge pressures.

8. Grading cannot begin or continue along a right-of-way until the designat-
ed right-of-way is cleared along the construction corridor.

9. The thermal insulation system is designed to provide adequate insulation
for the operational flow conditions.

10. In recent years, emphasis on heat content of the gas has resulted in tech-
niques to monitor the BTU content of a flowing gas stream.

XI. Put the verbs in brackets into the correct infinitive form or the -ing
form.

1. They would like (to start) pipeline construction in spring.

2. He is too excited (to participate) in real pig launching procedure.
3. When hydrogen-induced cracking occurs close to the surface it may result
in (to blister).

4. It is no use (to apply) lining if operating temperature require-
ments are neglected.

5. Welding crew is busy (to weld) pipe sections laid along
the intended route.

6. My supervisor suggests me (to go) to the construction site.
7. Most finished petroleum products that end up in the marketplace are the
result of (to blend) a range of hydrocarbon molecules from a num-

ber of different processes at a refinery.
8. Other welder qualification rules depend on the operating conditions of the
pipeline (to weld).

TRANSLATION
XII. Translate the sentences from English into Russian.

1. Experiments were conducted that resulted in protecting copper against
corrosion from seawater utilizing iron anodes.

2. Cathodic protection prevents corrosion by converting all of the anodic
(active) sites on the metal surface to cathodic (passive) sites by supplying
electrical current (or free electrons) from an alternate source.
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3. The two main methods of achieving this goal are by either sacrificial an-
odes or the impressed current method.

4. Corrosion inhibitors are used to decrease the rate of corrosion by adding
them to the transported medium.

5. These inhibitors control corrosion of the metal by forming thin films at
the metal surface.

6. Traditionally, pipelines were inspected visually by traversing the route on
the ground or patrolling the pipeline route in aircraft.

7. Aerial inspection is still done, but emphasis now is on developing instru-
mentation and monitoring equipment that will provide more rapid and precise
location of leaks and potential leaks.

8. Many procedures that are needed for increased pipeline longevity, im-
proved pipeline efficiency, and risk reduction, such as reducing the effect of
internal corrosion, cannot be done without having pigging capability.

9. Other pigging tasks include dewatering or swabbing, drying of gas pipe-
lines after hydrostatic testing, batching products to minimize mixing of two
different products at the liquid interface, and internal inspection of the entire
pipeline system.

10. Pipeline internal inspection can be done by using gauging plates, caliper
pigs, or smart pigs.

WRITING

XIII. Write an abstract (100-120 words) to the following article.
(For more details you may see Writing Reference p. 202)

PROBLEM PIPELINES

The problem is that most of our aging pipeline systems were not
equipped or designed to accommodate pipeline pigging. This is especially
true in the smaller diameter, hazardous liquid pipelines located in urban are-
as. Because of the high demand for pipeline systems capable of transporting
crude oil from production to refineries and products from refineries to distri-
bution terminals and marine terminals, during and after WWII, pipeline de-
signer’s made mistakes, and did not consider long-term maintenance as part
of their pipeline design. As a result, many liquid pipelines were not designed
for pigging of any kind.

These older pipelines evolved over time by connecting different pipelines
together and by constructing new pipeline extensions or laterals between exist-
ing pipelines, to supply product and crude oil as necessary to meet market
demand. These pipelines had changes in diameter size, and many were con-
structed with short (or tight) radius bends and unprotected branch connec-
tions (meaning pipe tee connections without bars which are needed to keep
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pigs from catching and blocking the flow). Some pipelines were operated
with reduced port valves or square port valves, and of course, all were with-
out any pig launcher/receiver capability. Even worse, some of the old pipe-
lines had mitered elbows and reduced port check valves. When corrosion
leaks occurred, they were repaired by inserting a screw in the leaking corro-
sion pit and wrapping the pipe at that location with a steel band and rubber
gasket.

Abridged from: Pipeline planning and construction field manual / E. Shashi
Menon, 2011.
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TEST 4
Variant 5

READING
I. Read the text and match each extract (A-D) to one of the headings (1-4).

1. Tank battery configuration and components

2. Reasons for crude processing

3. Final stage in crude processing before delivery
4. Parameters to be measured before crude deliver

PRELIMINARY CRUDE PROCESSING

A. A typical land-based oil field contains a number of wells. A network
of gathering lines carries this oil from the wells to a location in or near the oil
field for preliminary processing. Oil produced from almost any reservoir con-
tains some gases (including natural gas, often in the form of associated gas)
in addition to water vapor or liquid water. For this reason, a unit called a tank
battery at a well site is used to remove both the natural gas and the water.
Any solid materials (e.g., sand), as well as some dissolved salts, are removed
from the raw crude.

B. A typical tank battery contains a separator (treater) to separate oil,
gas, and water; a fired heater to break water/oil emulsions to promote com-
plete removal of water from the oil; and tanks for storing the oil until it can
be shipped from the lease by truck or pipeline. Metering equipment is also
included to measure the volume of oil leaving the lease.

C. When a pipeline company is ready to accept the stored oil, a techni-
cian or an automated system checks oil volume to be transferred as well as oil
quality. In manual operations, after climbing to the top of the storage tank
and opening a small hatch, a technician takes three actions:

e measures the temperature of the oil;

e lowers a gauge tape into the tank to measure oil depth;

o takes a sample of the stored oil by dipping a small bottle into the
tank or by opening a small valve on the tank’s side

D. Then, by calculation and analysis, the technician will convert the
measured oil depth to oil volume, using a gauge table or computer algorithm;
separate basic sediment and water (BS&W) from the oil sample, using a cen-
trifuge; determine how much BS&W is contained in the measured oil volume.
Abridged from: The oil and gas industry: a nontechnical guide / Joseph F.
Hilyard, 2012.
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II. Read about the methods of pipeline corrosion protection. Write
whether the following statements are true (T) or false (F).

Statement True/False (T/F)

1. LNG has become a breakthrough over the past
decades in the gas transportation industry.

2. LNG transportation would soon replace pipeline
transportation.

3. The liquefaction process includes refrigeration,
shipment, and regasification.

4. LNG can be delivered without being pressurized.

5. Not all produced natural gas should be processed
before cooling.

6. There is no need for an extra cooling system to
maintain the required temperature of LNG.

TRANSPORTING NATURAL GAS AS LNG

An increasingly important development in the movement of natural gas —
particularly between nations — has been the evolution, over the past several
decades, of the LNG industry. Transforming natural gas into a cryogenic (ul-
tracold) liquid increases its energy density dramatically, permitting movement
by ship, barge, or tank truck instead of by pipeline. The same cryogenic tech-
nique is also used to expedite shipment of industrial gases such as nitrogen,
oxygen, and hydrogen.

The three major steps in the LNG value chain are the liquefaction pro-
cess, the shipment of the LNG (most often by ships of special design) to an
import terminal, and the transformation of the LNG back into gaseous form
(regasification) for introduction into a pipeline that will carry it to market. In-
terim storage of the LNG is also part of industry operations at both liquefaction
plants and regasification plants. When natural gas (at atmospheric pressure and
60 °F) is cooled below its boiling point (—263 °F), its volume can be reduced
by a factor of more than 600, and it can be stored and shipped without pressur-
ization in liquid form. Before cooling gas is cleaned from carbon dioxide or
hydrogen sulfide (sweetening), water or water vapor (dehydration).

LNG will remain an ultracold liquid with no need for a cooling system
because of the naturally occurring process called boil-off. In this process,
some natural gas vapors evaporate from the LNG, and this evaporation draws
heat away from the liquid, keeping it cold. Effective thermal insulation will
maintain the low temperature of the LNG as long as the boil-off gas is re-
moved from the storage vessel.

Abridged from: The oil and gas industry: a nontechnical guide / Joseph F.
Hilyard, 2012.
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II1. Read the text and answer the questions.

Where is oil often stored?

What can be made in order to minimize evaporation from an oil tank?
What are floating roofs designed for?

What are the main two types of oil storage tanks?

Where is gas often stored?

What does the term “cushion gas” stand for?

What can influence the type of oil storage facility?

OIL AND GAS STORAGE

Crude oil is typically stored in aboveground tanks or in underground
caverns. Depending on market conditions and supply/demand dynamics, it is
also occasionally stored in tanker ships.

Crude oil storage tanks are typically large cylindrical structures built of
carbon steel. They are usually painted a light color to reflect the rays of the
sun, thereby minimizing evaporation. Generally, storage tanks are divided in-
to pressurized storage tanks and atmospheric storage tanks. Pressurized stor-
age tanks are usually used for storing liquids that evaporate. For this reason,
atmospheric storage tanks are the ones that are best suited for storing crude
oil. They include fixed roof tanks and floating roof storage tanks. Fixed roof
storage tanks are used when the quantities of crude oil are not that much. The
floating roof prevents evaporation and reduces oil contact with oxygen and
moisture.

Gas can be stored in a variety of ways; the following are the most com-
mon:

e under pressure in depleted oil or natural gas reservoirs;

e 1n aquifers (water-bearing sedimentary rock formations);

e in underground salt caverns.

In discussing underground storage, it is important to define three terms:

e Total gas storage capacity: the maximum volume of gas that can be
stored in an underground storage facility based on its design.

e Base gas (or cushion gas): the volume of gas that must stay in a stor-
age reservoir to maintain adequate pressure and deliverability rates through-
out the withdrawal season.

e Working gas: the volume of gas in the reservoir above the level of
base gas (in other words, the amount available to the marketplace).

Abridged from: The oil and gas industry: a nontechnical guide / Joseph F.
Hilyard, 2012.
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VOCABULARY AND TERMINOLOGY

IV. Read the texts given above in detail and match the words in column
A with the words in column B to form word-combinations. Then give
Russian equivalents to these word-groups.

Example: 1c — deliverability rate (ckopocms nooauu eaza)

A B
1) deliverability a) site
2) associated b) season
3) tank c) rate
4)  well d) equipment
5) dissolved e) tape
6) metering f) Dbattery
7)  withdrawal g) salt
8) gauge h) gas
9) underground 1)  formation
10) water-bearing j)  cavern

V. For questions 1-5, choose one or word combination (a—f) that best
completes a gap in the text. You can use each word only once. There is
one extra word that is not needed.

a  destination ¢ tanks e transportation
b readysupply d bestored f underground storage facilities

Gas Storage Facilities

Natural gas, like most other commodities, can 1) for an indef-
inite period of time. The exploration, production, and 2) of natu-
ral gas takes time, and the natural gas that reaches its 3) is not
always needed right away, so it is injected into 4) . These
storage facilities can be located near market centers that do not have a
5) of locally produced natural gas.

VL. Fill in the gaps with the given derivatives.
storage stored store storing restored

1. Systematic and routine testing involves periodic sampling and testing of

gas in storage to determine the dew point of vapors contained in the
gas.

2. After a pipeline has been constructed and put into operation, the right of

way is cleaned up and :

3. In gravity flow systems, liquid may flow from a tank located at

a higher elevation through a pipeline down to a terminus at lower elevation.
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4. In addition to the pipe storage areas close to the construction corridor,
other construction yards, not used for pipe storage are utilized to

equipment.

5. A typical tank battery also contains tanks for the oil until it
can be shipped from the lease by truck or pipeline

VII. Complete the summary of the text OIL AND GAS STORAGE. Use
only one word in each sentence.

1. Crude oil 1s typically stored in tanks, underground caverns or

2. Storage tanks are commonly mage of carbon

3. To minimize evaporation the colour is :

4. For storing liquids that evaporate there are storage tanks.

5. Gas can be stored in natural reservoirs, and underground salt caverns.
6. Thereare  important terms used to discuss underground storage.

7. Total gas storage capacity is  volume of gas stored in underground
facility.

8. Working gas is the of gas available to the marketplace.

VIII. Read the texts given above in detail and match the English word or
word-combinations (1-9) with its definitions (a—j).

1) regasification a) removing acid gases (f.e. carbon dioxide and hy-
drogen sulfide) from natural gas.

2) liquefaction b) a volume of natural gas in the storage reservoir
process that can be extracted during the normal operation
of the storage facility.
3) boiling point c) a tape on a reel used to measure the quantity of
oil in a stock tank.
4) sweetening d) a process when some natural gas vapors evapo-

rate from the LNG, and this evaporation draws
heat away from the liquid, keeping it cold.

5) dehydration e) the temperature at which a liquid boils and turns
to vapor.

6) Dboil-off f) removing liquid or water vapor from a gas.

7) base gas g) this process converts gas to liquid by lowering

the temperature of the gas to approximately —260
degrees Fahrenheit (—160 degrees Celsius).

8) working gas h) transformation of the LNG back into gaseous
form.
9) gauge tape 1) the volume of gas that must stay in a storage res-

ervoir to maintain adequate pressure and deliver-
ability rates throughout the withdrawal season.
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10) cushion gas j) a volume of gas that must remain in the storage
facility to provide the required pressurization to
extract the remaining gas.

GRAMMAR

IX. Find 10 sentences with infinitive, Infinitive constructions and Ger-
und in the texts and translate them into Russian.

X. Match the uses of Infinitive and Gerund (A—C) with the sentences.

A. Where there is infinitive of any function

B. Complex Subject

C. Complex Object

Example: 0. To make water or oil exert the correct amount of pressure, the
operator adds weighting material. — The answer is 0.C (as To make is an ad-
verbial modifier).

1. Use of the drag reducer in the trans-Alaska crude pipeline throughout
1980 is reported to have provided additional capacity of up to 170,000 b/d
over that which would have been available without the additive.

2. Offshore regasification systems such as these will need to prove their
safety, reliability, and economic feasibility in the coming years before being
widely adopted.

3. Compressor stations are supposed to push natural gas through a pipeline
by compressing the gas at intervals along the system.

4. To determine the most effective tradeoff options experts conduct depend-
ability analyses.

5. To limit gas temperature to recommended values, it is often necessary to
cool the gas between compression stages.

6. This heave has been found to be greater than that which would occur due
solely to the freezing of the water in the soil.

7. Another approach is to use a computer model to predict heave and the re-
sulting stresses on the pipe.

8. Laying pipe with a reel barge is reported to offer advantages in Arctic
waters.

9. QGas price regulation is considered by most energy analysts to have had a
negative influence on the search for new gas supplies.

10. The most common way to mitigate upheaval buckling is to provide the
pipeline with sufficient overburden.
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XI. Put the verbs in brackets into the correct infinitive form or the —ing
form.

1. The decision to postpone (test) a newly-built pipeline was
made by Technical Pipeline Safety Standard Committee.

2. The Commission suggested (commission) the pipeline
1n spring.

3. Pipeline owners could not afford (own) and (main-

tain) the required equipment and use a construction staff for only intermittent
construction work on their own systems.

4. They suggest (compensating) these dangers by careful se-
lection of pipe material.

5. It has been decided for this particular project (introduce) a more
rigid requirement than could be deduced from the DNV standard.

6. To avoid (damage) the pipe it is important to manage the in-
stallation operation in a safe and controlled manner.

7. The 45° ells, rather than 90° ells, are recommended (avoid)

sharp changes in the direction of gas flow that could cause turbulence.

8. If the pipeline is buried, a further contribution to the insulation is ob-
tained from the seabed soil, which may be assumed (have) a
thermal conductivity of the order of 1-2 W/m/°C.

TRANSLATION
XII. Translate the sentences from English into Russian.

1. In manual operations, after climbing to the top of the storage tank and
opening a small hatch, a technician takes three actions.

2. Transforming natural gas into a cryogenic (ultracold) liquid increases its
energy density dramatically, permitting movement by ship, barge, or tank
truck instead of by pipeline.

3. Before cooling gas is cleaned from carbon dioxide or hydrogen sulfide
(sweetening), water or water vapor (dehydration).

4. Pressurized storage tanks are usually used for storing liquids that evaporate.
5. For this reason, atmospheric storage tanks are the ones that are best suited
for storing crude oil.

6. All three elements of the above definition are relevant in determining ap-
propriate facility reporting in general, and in clarifying reporting obligations
to the oil and gas production areas in particular.

7. Pipeline transportation has the advantages of being well established, effi-
cient, cost-effective, and readily expandable.

8. Pipeline pumps are used for boosting pressures and for transferring prod-
uct in both gathering and mainline transmission systems.
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9. Gas flows by expanding in the pipe from the discharge side (high pres-
sure point) from one station to the suction side (low pressure point) of the
next.

10. It is also worth mentioning two final modes of oil transportation, i.e. the
tank truck and the railcar.

WRITING

XIII. Write an abstract (100-120 words) to the following article. (For
more details you may see Writing Reference p. 202)

Offshore Regasification Process

In the mid-2000s, other approaches to regasification were moving from
concept to commercial application: the conversion of LNG to gaseous form
aboard converted or specially designed vessels moored offshore.

One approach involves use of a tanker that contains both LNG tanks and
a regasification system. After arrival on station, the vessel connects to a spe-
cial buoy that is in turn connected to a pipeline on the seabed. The tanker’s
LNG is regasified onboard and sent down to the pipeline that carries it to
shore.

Another is the floating storage and regasification unit (FSRU) — either a
custom-built ship or a converted LNG tanker — typically moored permanently
at an offshore site. Other loaded LNG tankers tie up to the FSRU and pump
their LNG into the FSRU’s insulated tanks. Later, the LNG is regasified and
sent to shore in the manner described above.

In a third concept, a specially built system is attached to a conventional
LNG tanker offshore. This pulls LNG from the tanker and vaporizes it. Then
the LNG is sent through a subsea line to an onshore pipeline.

Offshore regasification systems such as these will need to prove their
safety, reliability, and economic feasibility in the coming years before being
widely adopted.
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VOCABULARY REFERENCE
Unit 5-6 (TEST 3)

abandon — 3aKpbIBAaTh, KOHCEPBUPOBATH, JIMKBUIUPO-
BaTh (CKBAXKUHY)

abound — U300MJI0BaTh

absorb — IOTJI0LIATh

accept — IIPUHUMATD

access — 1OCTyM

accident — aBpUs, HECUACTHBIN clTydai

account for — IIPUBOJIUTH, BBI3bIBATH

actuate — IIPUBOJUTH B ICMCTBUE, AaKTUBUPOBATHCS

advanced recovery technique = — meToj yBenuueHus HepTeoTIauH

advancement — COJICHCTBHE PA3BUTHIO

advertisement — O0BSIBIICHUE

aerial — a’po, CHATHIN C BO3yXa

affiliated company — JI0YEPHSIS KOMITaHUS

aim — 1I€JIb, 3aJ1a4a

amount — KOJIMYECTBO

application — IPUMEHEHUE

application form — aHKeTa (MOCTYIAIOIIEro Ha paboTy)

apply for — ycTpauBaThcs Ha (paboTy, JOIKHOCTH)

appraise — IPOU3BOJIUTH OLIEHKY, OLICHUBATh

appraisal — OLICHKA, OTIPEJICIICHHE CTOUMOCTH

apprentice — HOBUYOK, CTaXKep

approach — IIOAXO.

approve — 0J100pSATh

ascertain — BBISICHATH

asset — aKTHUB, CTaThs JI0X04a

assign — IIpUCBauBaTh

associated gas — TOITYTHBIH ra3

assume — TIpEe/IoJIaraTh

atmospheric temperature — CpeiHee 3HaYeHHUEe TeMIIEpaTyphl BO31yXa

available — JIOCTYIIHBII, UMEIOLIMICS B pacIOpsKEHUU

background — TaHHBIE

background subsurface physi- — ucxoanbie GU3NIECKHE XapAKTEPUCTUKH

cal characteristics [MOJ3€MHBIX IJIACTOB

balance sheet — OT4YeT 0 (PMHAHCOBOM IOJIOKEHUH, OTUET-
Hasi BEJOMOCTb

bay — 3aJIuB
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be closely linked to — OBITh TECHO CBSI3aHHBIM C

be concerned with — UMETH JIeNI0 (3aHUMATHCA) C

be responsible for — OTBEYAaTh 32

bear a relationship to — MUMETh OTHOILIECHUE K .....

bell-shaped curve — KOJIOKOBHU/IHAs KpUBas

benefit — IIPEUMYLIECTBO

bid for — JienaTh KOHKYPCHOE MPE/JI0KEHUE

bitumen — ourym

blacksmith — Ky3Hell

blow-down drum — €MKOCTb IS CITyCKa KUJKOCTU

body — KopIyc

body of water — BOJHBII 00BEKT

boiling point — TeMIIepaTypa KUICHUs

book — 0OpMIISITh, CTABUTH Ha OaJlaHC

boreholes — CKBO)XHHA

bottom — JIHO, HYDKHSS YacTh

branch — OTpaciib, pa3aein (HayKH)

brine wells — CKBa)KMHAa JIJIs1 pa3pabOTKU COJISTHOTO UC-
TOYHHKA

burn — CXKUTaTh

by no means — HU B KO€H Mepe He

by-product — MOITYTHBIN NPOAYKT

cable tool — OypWJIbHBIA UHCTPYMEHT JIJIsl KaHATHO-
yAapHOTO OypeHust

carbon — yriepona

carbon black — YEPHO-CEPhIN MUTMEHT, TTOTy4YaeMblid U3
NPOAYKTOB CXKUTaHUS PA3IMYHBIX YTIJIEBO-
JI0POJIOB

carbon dioxide — YTJICKUCTIBIN Ta3

carry out — IIPOBOJUTH

casing — o0cajKa, KOJIOHHA 00CaHbIX TPYO

cause — IIPUYWHA; BBI3BIBATH, TPUBOINUTH

certain — HEYTO HECOMHEHHOE

certainty — ONPEICICHHOCTh, 000OCHOBAHHOCTD, J10-
CTOBEPHOCTH

challenging — MPEJCTABISIONIMN CIIOKHOCTh, 3aTPYIHU-
TEJIbHBIN

charge — 3apsy

chemical flooding — XAMHUYECKOE 3aBOTHEHNE

chromatograph — xpoMarorpad

circumstance — 00CTOSATENBCTBO
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civil engineering — TPaXKJIAHCKOE CTPOUTEIIbCTBO

claim — 3asBJIATh, OOBIBIIATH

clean up — OYUIIATh

cloth — TKaHb

clue — KJIF0Y (TIOZICKAa3Ka), CBEJCHUE
collaborate — COTpPYIHAYATh

collection tank — cOOpHBIIi pe3epByap

colouring — Kpacsiiee BEeUIeCTBO

commercial production — IPOMBIIIIEHHAas J00bIYa

commodity — TOBap, MPOJYKT, IPEAMET MOTpeOIeHUs
community — COOOIIECTBO, OOIIMHA

complex reservoir — IUJTACT CIIOKHOM CTPYKTYPBI
complicated — CJIOKHBIN

composition — COCTaB, COCIMHEHNE

concern — 03a004Y€HHOCTh, OECIIOKONCTBO, MpobdIIeMa
condition — YCIIOBHE

conduct — TIOBE/ICHHE

confirm — MOJTBEPKAAThH

consequence — TIOCIICJICTBUC

consumption — noTpebIieHne

contain — coJlepKaTh

contaminate — 3arpsi3HATH

continuous electric logging — HENPEPBbIBHBIN 3JIEKTPUYECKUM KapOTax
contractor — MOAPSTINK

controversial — CIIOPHBIH, TUCKYCCHOHHBIH
conventional well — TpaJAUIIMOHHAs CKBOXKUHA

convert — ipeoOpa3oBBIBATH

core sample — o0pa3ser kepHa

coring technique — TEXHOJIOTHUSI KOJIOHKOBOTO OypeHus
cover energy requirements — YJIOBJIETBOPUTH MOTPEOHOCTH B DHEPTUU
covering letter — MOTHUBAIIMOHHOE MUCbMO

creek — pyuei

crew — Opuraga

cross-section — paspes

customer relations — paboTa ¢ KIMeHTaMu

Ccv — pe3tome

dam — CTPOMTH TUIOTUHY Ha PEKe, 3anpyauTh
damage — HAHOCHUTH YPOH, Bpe.l

debris — 00JI0MOK, (pparMeHT, OCKOJIOK

decide — pemiath

decline — MMajaTh, CHHKAThCS
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decommissioning — CHATHE C dKCILTyaTalluu

degree — yueOHas (yueHasi) CTeTIeHb

deliver — JIOCTaBJIATh, IOCTABIATH

demand — cIpoc, TOTPeOHOCTh

density — IJIOTHOCTD

deposit — 3aJIeXb, MECTOPOXKJICHUE

design — IPOEKTUPOBATh

despite — HECMOTpS Ha

detect — 0OHapY>KMBAaTh, YIABIUBATh

determine — OIpEeINsATh, yCTAHABIUBATh

develop — pa3pabaTbIBaTh, pa3BUBATh

development — pa3paboTKa, pa3BUTHE

device — YCTPOUCTBO

dig — KOIaTh

digital — 1 poBo

direction — HaIlpaBJICHHE

discharge — yTeuKa, CIIUB

discover — 0OHapyKUBaTh, OTKPHIBATh

display — u3o0paxeHue

dissolve — paccTBOPATHCSA

distillation tower — IIeperoHHasi KOJIOHHA

distribute — pacrpenensTh

distribution — pacrpeenenue

diverse — Pa3HOIJIAHOBBII

double-hulled tanker — IBYXKOPIYCHBIM TaHKEP

drain — OCyIIIaTh

dramatically — PE3K0, CUJIBHO, YPE3BbIUYAMHO

draw up contract — COCTaBJISATh KOHTPAKT

drill — OypuTh, pa3dypuBath

drilling operator — "HedTe00bIBaIOIIAs KOMITAHHS, BEAyIIas
OypoBbIe pabOThI

drilling tool — OypoBoe 000py10BaHKE

drop — MaJiaTh; NajicHue

earn — 3apaboTaTh

easy-to-reach — JIETKOJIOCTYITHBIN

economic return — SKOHOMHUYECKas MPUOBLIb, TOXO]T

electric current — DIICKPUYECKUIN TOK

electricity — DJICKTPUIECTBO

embayment — OyxTa, 3aJIMB

embed — BCTpauBaTh, BMOHTUPOBATH

embrace — OXBAaTbhIBATh, BKIIIOYATh
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employ
endangered species
engine

engineering

enhanced recovery technique

enquiry

ensure

enticing
environment
environment officer

environmental restrictions

— 3aHATh, JaBaTh paboOTy

— BBIMHUPAIOIIUE, PEAKUE BUbI

— JIBUTATEIIb

— TEXHOJIOTHSI, TEXHUKA; HH)KEHEPHO-
TEXHUYECKAs AEATEIbHOCTh, HHKECHEPHO-
TEXHUYECKUE PaOOTHI

— METOJI HICKYCCTBEHHOI'O MOJIEPKAHUSA
SHEPIUU IIACTA

— JIO3HAHUE, PACCIIEIOBAHUE

— TapaHTUPOBaTh, 00ECTICUNBATD

— 3aHUMATEJIbHBIN, IPUBIIEKATEIbHBIN

— OKpY>Karolas cpena

— ACTIEKTOP 0 3aIUTE U OXPAHE OKPY)Ka-
FOLIEH CPEbI

— OTpaHUYCHHMS, HAJIaraeMble TpeOOBaHUAMU
OXpaHbl OKPYKAIOIIEH CPEIbI

environmentally sensitive areas — nmpupoiooxpaHsieMas 30Ha

equipment
equipment failure
establish

estate

estimate

evolve

examine

excess

excess pressure
executive

exist

expand
experience
explode
exploitation
exploratory well
explosion
explosives
expose

extract

facility
familiar
fault

— o0opynoBaHue

— HEMCIPABHOCTh 000PY/I0BaHHUS

— YCTaHOBHTH

— IIOMECThE

— OLICHKA; OLICHUBATh

— BO3HUKHYTb B XOJI€ SBOJIIOLUU

— paccMaTpuBaTh, U3y4aTh, UCCIIEI0BATh

— MPEBbIILIEHUE

— U30BITOYHOE JaBJICHUE

— YIPaBJISIOIINN AUPEKTOP

— CYILIECTBOBATH

— pacIIUpATHCS, PA3BUBATHCS

— OIIBIT

— B3pbIBATh

— 3KCIUTyaTalus, pa3paboTka MECTOPOXKICHHS

— pa3Be0YHas CKBaXKUHA

— B3pbIB

— B3pbIBYATHIC BEILIECTBA

— BBIXOAUTH (HA MOBEPXHOCTH), OOHAXKATHCSA

— u3BJeKaTh (He(Th, ra3 WIM HHCTPYMEHT
U3 CKBaKMHBI); 1OOBIBAThH

— 00BEKT

— XOPOIIIO 3HAKOMBIN

— pasioM
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favourable — OJIaronpuUATHBIN

feasibility — IIeJIeCO00pa3HOCTh, PEHTA0EIbHOCTh

feather — Tepo

field — 1oJie

fill in — 3aIIOJTHUTH

finite — OTPaHMYCHHBIN, HCUEPITAEMBIN

flare — CKHUTaTh Ha (hakene

flare stack — (bakeTbHBIN CTBOJ

flare system — CHCTEeMa CKUTaHUsl HEMCIOIb30BaHHOTO
rasza Ha (akeie

floating boom — IJ1aBy4Yee OOHOBOE 3arpaxkJicHue

flood — 3aTaryiuBaTh

flow — TIPUTOK

flowing well — (hoHTaHHAs CKBaKWHA

fluid content — coziepkanue Quronaa

focus — COCpPEIOTOYNTH BHUMAHUE

force — OKa3bIBaTh JABJICHUE, BBITECHSTh

forecast — IPOrHO3UPOBATh

formation — IPOAYKTUBHBIM IIJIACT

formation-evaluation — OLICHKA TapaMeTPOB MPOyKTUBHOCTH
riacra

fossil fuels — UCKOIIaeMbI€ BUIbI TOTIUBA

fraction — KOMITIOHEHT HEPTHU

fractional distillation — (pakLMOHHAs MeperoHKa

fractured shales — TPEIIMHOBATHIE TJIMHBI

fuel cell — DIIEKTPOXUMHUYECKHUI TeHEepaTOp

fuel-cell-powered vehicle — aBTOMOOMJIb C CUJIOBOM YCTaHOBKOM Ha
BOJIOPOJIHBIX TOIUTMBHBIX AJIEMEHTaX

furnace — TIeYb

gain — IpuObLTb, BBIPYUYKa

gas cap — ra3oBas IIankKa, Kymoi (B KOJUIEKTOpe
HeDTH)

geological reasoning — T€0JIOTUYECKOE 0OOCHOBAHUE

geophone — CEUCMONPUEMHUK

geoscience — HaYKH O 3eMJIe

giant — TUTaHT

Global Gas Flaring Reduction — rino0anbHoe mapTHEPCTBO MO 60phbE ¢

Public-Private Partnership (dbakeIbHBIM CXKUTaHUEM Ta3a

global warming — 1JI00aIbHOE TIOTETUICHUE

go over — IPEBOCXOAUTH

gravity survey — TpaBHUpa3BeKa
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greenhouse £asces — IIAPHUKOBBIC I'a3bI

growth — pocT

gush out — OUTbH, BHIPBIBATHCS

gusher — (OHTaHUPYIOIIAsA CKBAXKUHA

habitat — €CTECTBEHHAs cpeia 0OUTaHUs

hand-operated lever pump — HAcoC € PyYHbIM pbl4arom

haul away — BBIBO3UTH

heavy oil — TsKenast HePTh, HEPTh C HU3KUM YJI€Tb-
HBIM BECOM

hire — HAHUMATh

hole — CKBa)KHMHA

hydrocarbon — YTJIEBOJIOPOT

hydrogen — BOJIOPOJT

immediate — HETMOCPEACTBCHHBIM

immiscible — HECMEIINBAEMBbI

imply — NO/IPa3yMeBATh

improvement — yIydIlieHue, YCOBEPIICHCTBOBAHUE

in order of importance — 10 CTENEHN Ba)KHOCTH

in this way — OJT0OHBIM 00pa3oM

increase — YBEJIMYUBATH, TOBHINIATH, YCUITHBATH;
YBEITUYCHUE

indicate — TIOKa3bIBATh

indirect — KOCBEHHBIH

influence — BIIMSIHUE

inject — HarHeTaTh, 3aKaYnBaTh

install — yCTaHaBJIMBaTh

instead of — BMECTO

insulating — U30JUPYIOLIUN

intensify — YCWJINBATh

internship — IpaKkTHKa

interpret — UHTEPIIPETUPOBATh; OOBICHSTH, TOJKOBATh

interpretation — UHTEpIIpeTanus; 00ObsICHEHUE, TOJIKOBAaHUE

intersecting grid — CEeTh YaCTUYHO-TIEPECEKAIIINXCS PO e

introduce — BBOJIUTb, NMPEJICTABIISITh

involve — BKJIIOYATh

job scope — 00beM paboTt

keep track — OTCJIC)KUBATh

land owners — COOCTBEHHHK 3€MEJIbHOTO y4acTKa

large-scale — IIUPOKUI, MaCIITaOHBIN;
KpyITHOMACIITaOHBIH

law of supply and demand — 3aKOH CIIpoca U MpPeJIOKEHUS
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lay out — pacrojoXkXeHue, cxema

leak — IIpOTEUKa

leakage — yTeuKa, IpocaurBaHUe

lifespan — MPOJOJKUTEIBHOCTD AKCILTYaTalluu

limit — OTPaHUYNBATh

liquefied natural gas — CKMDKEHHBIN TPUPOIAHBIN ra3

liquid — XKUJKOCTD

list — IEPEUUCTATh

local residents — MECTHBIE KUTEIH

locate — OMpeNeNsITh MECTOHAX0XKIEHUE, PACTIO-
JIOXKUTH B OMPEICTICHHOM MECTE

look for — UCKaTh

lower — CHUKATh

magnetic qualities — MarHuTHbBIC CBOMCTBA

magnetic survey — MarHUTOpa3BeIKa

magnitude — BEJIMYMHA

maintenance work — TeKyIIUA UK TPOQUIAKTHIECKUI PEMOHT

make sense — UMETbh CMBICI

mammal — MJIEKOIIUTAIOLIEE

management skills — aJMAHHUCTPATUBHBIE HABBIKU

manufacturer — TIPOU3BOJIUTEh, IIPOMBIIIJICHHUK

marine — MOPCKOM

matter — mpoOJieMa, BOmpoc

maximum point — MaKCUMaJIbHAs TOYKa, 3HAYCHHE

maze — TaOUPUHT, MMyTaHULIA

measure — MEPUTb, U3MEPSTH; MEpa

medieval — CpEeIHEBEKOBBIT

meet demand — YZIOBJIETBOPSTH CIPOC

mine — IPOU3BOJIUTH BHIPAOOTKH, TOOBIBATH Pa3-
phIBast

mineral deposit — MECTPOXKACHUE MTOJIE3HBIX UCKIIAEMBbIX

mineral exploration — pa3BeaKa MECTOPOKACHUN TBEPIBIX IO-
JIE3HBIX MCKOITAeMbIX

mineral right — MpaBo Ha pa3pabOTKy MUHEPAIbHBIX pe-
CypcoB

mining engineering — TOpHAs TEXHUKA, TOPHOE €TI0

minor — MEJKUN

misleading — 0OMaHYMBBIN, BBOJSIINKA B 320y KICHUE

molasses — maToka

mosquito repellent — CPEACTBO OT KOMapoB

mountain building — TOpooOpa3oBaHue
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native community
negotiation skills
nevertheless
nonconventional
notice
occasionally
occupy

occur

odour

official body

oil supply
oil-bearing
oil-coated
oil-gas pool
oil-producing
oil-shale deposit
on-demand

00ze

operate

opportunity
ore deposit
outcrop

output
overproduction
overtime
oxygen
peninsula
percentage
permeability
permit

petroleum engineering
physics of oil and gas distri-

bution
pick up

picture of sub-surface

pipe out
pipeline
pipes

— MECTHOE€ CO00IIEeCTBO

— HaBBIKW BEJICHUS MTEPETOBOPOB

— TE€M HE MEHEee

— HETPaJMIIUOHHBIN

— 3aMETUTH

— U3peaKa, BpeMeHaMu

— 3aHUMATh

— 3aJieraTh, BCTpEeYaThCs

— HEIPUATHBIN 3arax

— opuuanbHbIA Opran

— pecypcbl HeTH

— He(PTEHOCHBIH

— TIOKPBITHIN HEPTHIO

— HedTerazoBas 3aJie’Kb, MECTOPOKICHHUE

— HedTenoObIBarOIUI

— 3QJI€Kb TOPIOYUX CIAHIEB

— 110 TpeOOBAHUIO

— MEJIJIEHHO BBITEKAaTh

— OCYILIECTBIISITh AEATEILHOCTD (0 IPEeANpHU-
SITUU)

— BO3MOXHOCTb

— pyZHas 3aJIeXb

— oOHa)keHue, BbIX01 (ITOPoJ1) HA JHEBHYIO
MIOBEPXHOCTh

— oT/aya

— ype3MepHasi BhIpaboTKa

— CBepXypouHas pabora

— KHACIIOpOA

— IIOJIyOCTPOB

— IPOLICHTHAsA HOpMa, COAEPKaAHUE

— IPOHUIIAEMOCTh

— paspelieHue

— HedTerazoBoe Jeo

— (u3MUecKue IPOLECChl paclpeaesIeHUs
He(TH U ra3a B IUIacTe

— IPUHUMAThCS

— U300paKeHUE MOA3EMHBIX IJIACTOB, HEJIP;
re0JIOTUYECKUN pa3pes

— BBIKQYMBATh, OTKAYMBATh

— TpyOOIIpOBOA

— TpyOOoIpoBOA
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pit — BBIpabOTKa, sSiMa

place — IIOMeNIaTh, pa3MeNiaTh

placement — TPYJ0YCTPOMCTBO; 3a4MCIICHHE Ha TIPO-
rpaMMBbl U TIPEIMETHI

plentiful — B U30BITKE

poisonous — SIOBUTBIN, OTPABIISIOIINI

pollute — 3arpsI3HATD

pollution — 3arpsi3HEHHE

pond — Ipyx

porosity — MOPUCTOCTh

porous rock — TIOpHCTas MOpoaa

possible reserves — TIperoaaraeMble 3amachl OJIe3HOTO HC-
KOTIaeMOT0

pound — CHJIbHO OUTh, KOJIOTHTD, yIAPsITh

power cut — OTKJIFOYEHHE DIIEKTPOTTUTAHUS

precursor — TIPEIIIECTBEHHUK

predict — IIpeJICKa3bIBaTh

preliminary resource evalua-  — IPOEKT MpeaBAPUTEITHHOM OIEHKH PECyp-

tion program COB

pressure release valve — KJamaH copoca u30bITOYHOTO JTaBICHUS

prevent — IpeaoTBpaIlaTh

primary recovery — IepBUYHAs 100bIYa

probability — BEPOSITHOCTb HAJIUYUS

probable reserves — MIPOTHO3HBIE 3aIachl MOJIE3HOT0 UCKOIae-
MOTO

procedure — METOJINKA

process — 00pabaThIBaTh

processing capacity — IIPOU3BOJIUTEIIBHOCTh OOPA0OTKH

produce — n1oOBIBaTh

production — noOprya

producer — HedrenoObIBaroIas pupma, KOMITAHHS

producible — n0ObIBa€MbIii, MEPCIEKTUBHO PEHTA0EIb-
HBIN

producing intervals — IPOJIYKTUBHBIN, HE()TEHOCHBIM UHTEPBAI

production capacity — IPOMBIILJIEHHAs TPOIYKTUBHOCTb, YpPO-
BEHb JOOBIUH

production engineer — WH)KEHEP-IKCILTYy TAIIMOHHKK, HHXKEHED T10
no00bIue HeTH U Ta3a

production facilities — COOPYKEHUS JIJIs1 BEICHUS JOOBIYN

production rig — DKCITyaTallUOHHAsI YCTaHOBKA

production tower — pekTu(UKAIIMOHHAS] KOJIOHHA
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profit — JIOXON

promote — CTUMYJIUPOBATh, aKTUBU3UPOBATH

promotion — IIPOJIBMKEHUE TI0 CITyKO0e

prospect — IEPCTIIEKTUBHAS IO b, PA3BE Ly MBIt
y4acTOK

prospector — PyZIOUCKATENb, Pa3BEIIUK

proven reserves — JIOKa3aHHBIC 3a1achl

provide — IPEAOCTABIATh

publicity — orjacka, U3BE€CTHOCTh

pull along — IPOTATUBATh, IPOTACKUBATH

pump — 100bIBaTh HEPTH TITYOOKUMHU HACOCAMH,
KauyaTh; HarHETaTh, 3aKaYUBaTh B TUIACT

purge — CcJIa0UTEeIbHOE

purpose — eNb

push — BBITAJIKUBATH

quantity — KOJIMYECTBO

quarter i (18:15 )3

rail tanker — BarOH-IIUCTEPHA

rapid — OBICTpPBIN

rare — peaxni

rate — YpOBEHb

raw (products) — CBIpbE

reach — JIOCTUTaTh

realize — NOHUMAaTh, OCO3HABATh

receive — MOJTy4ath

reclaim — MEJTMOPHUPOBATH, OCYIIATh

recognize — IpU3HABATH

recording truck — CaMOXO/IHAsI PETUCTPUPYIONIAs CTAHITUS

recover — moJry4ath (KepH), 100bIBaTh (HEPTH, raz);

— BOCCTaHABJINBATh

recovery factor — k03¢ duLKeHT HeTeoTaauH

recruit — HaOupaTh, NIPUHATH HA pabOTy, HAHUMATh

refer — OTHOCHUTBCS, PACCMAaTPUBATHCS

referee — peKoMeaaTenbHOE JUI0, PEKOMEHIATeNh

refinery — He(prenepepabaTbIBatOLINA 3aBOJT

reflect — OTpaxarTh

reformer — mipeoOpazoBaresb

reintroduce — BEpHYTh

relate to — OBITh CBA3aHHBIM, UMETh OTHOILICHUE

release — BBIIYCKaTh, BBIIETSATh

reliable — HAJCAKHBIN
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rely on — OMHpaThCA

remelt — MepEeIIaBIsATh

remove — yIamnsiTh, yCTPAHATD

renewable — BOCIIOJTHSAEMBIN, HEMCUEPIIaeMbIi

reply — OTBETUTH

reproductive rate — TEMI Pa3MHOKEHUS

require — TpeboBaTh

rescue — cracaTh

rescue worker — cracatenb

resemble — HAIIOMUHATh

reserve — 3amac

reservoir — TUTaCT-KOJIJIEKTOP; TUIACTOBBIA pe3epByap
(HedTH, raza)

reservoir engineer — UHXXEHEeP-pa3padoTUUK

reservoir performance — TIOBEJICHHE, OTJa4a, MPOU3BOIUTEILHOCTD
miacta

reservoir rock — TIOPO/1a-KOJIJIEKTOP

reservoir sandstone — HE()TEHOCHBIN MECYAHUK

resistance — COINPOTHUBJICHUE

resistivity — YAEIBHOE JJIEKTPUYECKOE CONIPOTUBIICHUE;
3JIEKTPUYECKUN KapOTax

resource — pecypc

resource number — o0BeM pecypca

responsibility — 00513aHHOCTh

responsible — OTBECTBEHHBIN

result in — IIPUBOJIUTH

rock formation — 00pa30BaHUsI TOPHBIX MMOPOJT

rock layer — CIIOH, TIJIACT MOPO/IbI

rock-fluid system — CUCTEMA «Topo1a-hITrou I

rot — I'HUTD, pa3aaraTbes

roughneck — paboumii OypoBoii OpUrasl

ruin — HapyuaTh

run out of — UCTOMINTD 3a1ac, U3pacxo10BaTh, HCUEP-
naTh

safety device — IPEeIOXPaHUTEITLHOE YCTPOMCTBO

safety equipment — 0bopyaoBaHue, odbecrieunBaroniee 6e3-
OITaCHOCTH PaboT

salary — e)KeMecsIHasl 3apriaTa

salve — 1eneOHast Ma3b

sample — obOpaserr

satellite — CITyTHUK
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satellite image — CITyTHUKOBBIN CHUMOK, KOCMOCHHUMOK

satisfactory — YIOBJIETBOPUTEIIbHBIN

satisfy the needs — YIIOBJIETBOPUTH MOTPEOHOCTH

schedule — rpaduk, pacnucanue padoT

scrape up — BBICKpEOATh

secondary recovery — BTOpHUYHas 700bI9a

seem — Ka3aThCs

seep — BbIcaunBaHue (He(TH), BBIXO Ha TOBEPX-
HOCTh

seismic exploration — ceficMopa3BeKa

seismic line — CEUCMUYECKUN TPOPUITH

seismic reflection — METOJ] OTPKCHHBIX BOJIH

select — OTOUpATH

selection — oTOOp

senior manager — PYKOBOJUTENH BBICIIIETO 3BE€HA

sense — CMBICI

separate — OTACHIATH

service company — CEepBUCHAsI KOMITaHUs

set off — 100y /1aTh, MOJIOXKUTh HA4YaJI0, B3PhIBAaTh

settler — IIOCEJIEHEI]

shaft — CKBa)XMHA

shallow hole — HersyOooKasi CKBaXKMHA

share — D0Jd

shipping regulation — perjlaMeHTalus MOPCKUI MTEPEBO30K

shock wave — yaapHas BOJIHa

shortage — HEXBaTKa

shorten — YKOpayuBaTh

shutdown — OCTaHOBKa, HEIoJIagKa

sink — oceJlaTh, OMMYCKAaThCs Ha JTHO

site — Yy4acCTOK, MECTO BBITIOJTHEHUS pabOT

size — pa3mep

skim — CHUMATh TJICHKY C TIOBEPXHOCTH

slice — JICIATh HA YaCTH

slick — IJICHKA

sluggish — MEJIJICHHO TEKYIIIUM, BIA3KUN

soar — B3JIETaTh

software — IporpaMMHoOe obecreueHme

soil — MOoYBa

solve problem — pemaTh podaeMy

sophisticated — CJIOKHBIN, BBICOKOM CIIOKHOCTHU

sorbent — copOupytoIee BEeIeCTBO, XUMUUSCKHI
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IIOI'JIOTHUTCJIb

source — UCTOYHUK

spark — HCKpa

spark discussion — BBI3BIBaTh OOCYKJICHHE

sparsely — YaCTUYHO, CKYJTHO

spectacular — 3¢ (heKTHBIN, 3aXBATHIBAIOIINIA

spill — pa3iuB, NPOJIMB, yTEUKa

splitter — KOJIOHHA paz/iesieHnss OEH3MHOBBIX (PpaKIuii

sprawl — pacTAHYTbCS

spread — pacIpoCTpaHsIThCA

staff — IITaTHBIE COTPYIHUKHU

steam —Tap

steam reforming — peakiusi KOHBEpCUU METaHa BOJSHBIM I1a-
poM

steam-powered — Ha TTApOBOM THTE

store — XpaHUTD

streamer — MOpcKasi Oykcupyemas Koca

strict — CTPOTHM

subject matter expert — CHELUAIKCT Y3KOro npouis

substance — BEUIECTBO, MaTEepus

subsurface rock — TOpHas nopoja

sufficient — JIOCTAaTOYHBIN; 000OCHOBAHHBIN

suggest — IIpeanoJiaraTthb

supervision — TEXHUYECKUI KOHTPOJIb

supplier — IOCTaBIIIUK, CHAOKEHEIT

supply — TIOCTaBJIATh

supply chain — KaHaJ MOCTaBOK

supply domestic customer — cHa0XaTh MOTPEOUTEIIS Ta3a B OLITOBOM
CEKTOpEe YKOHOMUKHU

supply gap — Opelrb B CHaOKEHUH

support — IO IEPIKATh

surface — MIOBEPXHOCTh; TOBEPXHOCTHBIN

surface water — BOJIa HA3€MHBIX BOJJOEMOB

survey — U3bICKaHHE

tackle issue — pematk npodaemy

take sample — OpaTh 00pasIsl

tank — pe3epByap, EMKOCTb JUIsl XpaHeHUs He(DTH
¥ HEPTETPOTYKTOB

tanker lorry — aBTOLIUCTEPHA

tar-sand — He(PTEHOCHBIN MeCYaHUK

team effort — KOJUIEeKTUBHAs pabora
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technique

thermal recovery

thick

three D seismic volume
throughout

toolpusher

tower

train

transmit

trap (pocket)

treacle

tribe

turn to
two-dimensional
ultimate
underdeveloped area
underwater gun

upgrade

upstream petroleum industry
use up

valve

variation

vehicle

vent

venting

vessel

viable

vibration
vibrator truck
view
viscosity
volumes
wages

waste

waste heat
waste oil
waterproof
well completion

— TEXHHUKa (METOIMKa), METO; 000pyI0BaHHE

— TCIIIIOBOC BOBHeﬁCTBHG Ha 11J1acCT

— IryCTOHU

— TPEXMEPHBIM MAaCCUB JJAHHBIX

— 110 BCEMY

— macTtep OypoBOM yCTaHOBKHU

— KOJIOHHA
— OJITOTABJIMBATh
— epeaaBaTh

— He(TAHAs JIOBYILIKA; YJIABJIMBATHCS B JIO-

BYLIKE

— BiA3Kasg KHUIAKOCTb, ) KXMAKasd CMOJIa

— IIEMS
— oOpamarbcs
— IBYXMEPHBIN

— HEOCTIOPUMBIH, O€3yCIOBHBIN

— MQJIOOCBOEHHBIN PaliOH

— TOABOJIHBIA UCTOUYHUK CEHCMHUYECKUX

CHUI'HAJIOB

— yJIy4l1aTh, yCOBEPIIECHCTBOBATH

— MIOUCKH, pa3BeaKa 100bIYa HeTH U raza

— UCTOIIUTH, OIYCTOIIHNTH
— KJIanaH

— KoJIeOaHue, U3MEHECHHE
— TPAHCIIOPTHOE CPEACTBO

— BBIIITYCKHOC OTBCPCTHC, BBIIIYCKATb

— BBIOpOC B aTMOchepy
— CYAHO

— 1ierecoo0pa3Hblii, pPEHTA0SILHBIN,

TOJIHBIN
— xoebaHme

— BUOpATOp Ha MIACCH IPY30BHKA

— TOYKA 3PCHMUSI
— BA3KOCTH

— 00BEMBI

— ©KEHeIeIbHas 3apIiaTa
— Tpara, moTeps

— cOpachIBaeMoe TEILIO

— 0TpabOTaHHbIE YTIEBOIOPO/IbI
— IPUJIaBaTh BOJIOHEITPOHUIIAEMOCTh

— 3dKaHYNBaHHNC CKBA’>XKHWHBI
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well log — KapoTa)kHas TMarpaMma; KapoTax CKBa-

KUHBI
wholesale price — ONTOBAs IICHA
wildcat well — MOMCKOBO-Pa3BEOYHAS CKBaKUHA; ITepBast
CKBa)KMHA, 3aJI0)KCHHAsI HAyTa]l
wire-drawn electrode — AJIEKTPOJ OIyCKaeMbIi Ha IPOBOJIE
wreck — MOTEPIETh KPYyIICHNE
yield — J1aBaTh, BbIJ1aBATh;
— nebut, HereoTnaya
zone of weakness — 00J1aCTh HAUMEHBILIETO COMPOTUBIICHUS
Unit 7 (TEST 4)
acidizing — KHACJIOTHAst 00padoTKa macra
annular space — 3aTpyOHOE MPOCTPAHCTBO
benefit — IPEUMYIIECTBO, JOCTOUHCTBO, MPUOBLITHL
blow-out preventer — IPOTUBOBBIOPOCHBIN MPEBEHTOP
borehole — CTBOJI CKBaKHHBI
casing — o0cajiHast KOJIOHHA
charge — 3apsn
cementing — IIEMEHTUPOBAHHE
coiled tubing — Tu0Kasi HACOCHO-KOMITpecCopHas TpyOa
contractor (HKT)
— TOJIPSI YUK
control console — MYJIbT YHPaBICHUS
cuttings — OypoBoil 1AM
debris — 00JIOMKH TTOPOJIBI
derrick — BBIIIKA
derrickman — BEpXOBOM paboumii
deviated — TOPU30HTAJIbHBIN, OTKJIOHEHHBIN
disadvantage — HEJIOCTATOK
downhole motor — TIOTPYKHOM AJICKTPOJABUTATEH
drill a hole — OypUTh CKBOKHUHY
drill pipe — OypoBas Tpy0Oa, OypuiibHas KOJJOHHA
driller — OypWIBIIIKK, OyPOBUK
drilling crew — OypoBas Opurana
drilling mud — OypoOBOIi pacTBOp
drilling rig — OypoBas BbIlLIKa, OypoBas
floater — I1aByy4asi 0ypoBasi yCTaHOBKa
formation — IPOAYKTUBHBIN IIJIACT
fracturing — pa3pbIB IIaCTa
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headquarter — pa3MenIaThes

hinder — IPENsATCTBOBATh, 3aATPYIHATh

hire — HAaHUMAaTh, YCTpauBaTh Ha paboOTy

hole completion — 3aKaHYMBAHUE CKBAYKUHBI

jack-up platform — caMoInoJbeMHas miargopma

kelly — Benyuas Tpyoa

land rig — Ha3eMHasi OypoBasi yCTaHOBKA

liner — noTaiHas o0caiHas KOJIOHHA, ITOTaliHas

maintain KOJIOHHA

— TIOJIICP’KUBATh B pa00YEeM COCTOSTHUU

marine riser — MOpPCKasi BOJAOOTAENUTEIbHAs KOJIOHHA

mast — TIOJTb€MHAs BBIIIKA

mitigate — CMATYaTh, YMEHBIIIATh

moon pool — OypoBasl 11axTa B Kopmyce OypoBOTo Cy/i-
Ha WX TI1aTHOPMBI

mount — yCTaHaBJIMBATh

mud pit — ambap 11t OypOBOTO pacTBOpa

offshore drilling — menbhoBoe Oypenue, opduioproe Oype-
HUE

open hole completion — 3aKaHYMBaHUE CKBAXXUHBI C HEOOCAKEH-
HBIM 3a00eM

perforation — nepdopanusi, TpoCTPEIUBAHUE CKBAKUHbI

perforating gun — IyJieBOM neppoparop, CKBaKMHHBIN mep-
dbopatop

pipe-handling equipment — 00opyoBaHuE IS CITyCKa-1oIbeMa Tpyo

production — noOpIua

repaire — YUHWUTb, HAJIAKUBATh

reservoir — TUTaCT-KOJUIEKTOP; TJIACTOBBINA pe3epByap

reservoir fluid — INIACTOBAs YKUIKOCTD

rig floor — pabouas monaaka OypoBoii, OypoBas
TUTIOMIA KA

rig superintendant — macTep OypoBOH YCTaHOBKH

rotary helper — NOMOLIHUK OypUIIbIINKA

rotary table — poTop OypOBOIl yCTaHOBKH

roughneck — pa3Hopabouuii, m0ACOOHBIN pabounit

sandscreen — IIECOYHBIN PUIBTP

sCrew — 3aBUHYMBATh, 3aKPyUHBATh

seal off — 3aKyIOPHUBATh, U30JIUPOBATH

skin damage — TIOBPEKICHUE TTOBEPXHOCTHU CTBOJIA CKBa-
KUHBL;

slickline — KaHaT
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stimulation — UHTeHCU(UKAIUS, CTUMYJISLIHS;

straddling — U30JIALHSA

surge of fluid — MyJIbCAIMsl TUIACTOBOM JKHJIKOCTH, KOJieha-
HUE

supervise — OCYIIECTBIISTh TEXHUUECKHI KOHTPOJIb

take over — IpUHUMATh, OpaTh Ha ceOs

tongs — IIMTMIIBI, KITF0Y I TPYO

toolpusher — OypoBoii MacTep, MacTep OypoBo# ycTa-
HOBKH

trip in — CIIyCKaTh OYpUJIbHYIO KOJIOHHY

trip out — MOJIHUMATh OYPUIIbHYIO KOJIOH

truck-mounted unit — OypoBasi yCTaHOBKA, CMOHTHPOBaHHAs Ha —
aBromoOuse

viscosity — BS3KOCTh

well bore — OypoBasi CKBaXuHa, mryp®d

work shift — pabouasi cMmeHa

wrench — Ta€4HbINA KITHOY

Unit 8 (TEST 4)

above-ground pipeline (ele- — Hag3eMHBIN TPyOOTIPOBO
vated line)

associated gas — TIOITYTHBIH Ta3

atmospheric storage tank — pe3epByap HU3KOTO JJaBJIICHUS

backfilling — o0OpaTHas 3achllIKa TpaHIIEeH

batch — [apTHs IEPEKaYnBAEMOro MPOAYKTa

bedding — TIOCTEITh, TIOJICHITIKA

block valves (shut-down sys- —3amopnas apmatypa

tem)

branch (pipeline lateral, spur  — oTBeTBIIEHUE TPYOOIIPOBOAA

line)

breathing loss — TIOTEPH OT UCTIAPECHUS TIPH <«JIBIXAHUSIX)

burial depth — TIIyOrHa 3aJI0’)KeHHE TPyOOTpoBoIa

buried pipeline (underground - moa3eMHBIN TPYOOTIPOBOA

pipeline)

capacity — IIPOITyCKHAs CTIOCOOHOCTh; EMKOCTh, 00b-
€M; IPOU3BOIUTEIBHOCTh

cathodic protection — 3JIEKTPOXUMHUYECKAs 3aIUTa OT KOPPO3UU

coating — U30JIILIMOHHOE TIOKPBITHE (3aLUTHOE T0-
KpBITHE); OOILIMBKA.

compressor station — KOMIIpECCOpHAas CTaHIIU
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concrete-coating  (concrete- — OETOHHOE MOKPBITHUE (yTsIKETsOIICE Oe-

weight coating) TOHHOE MOKPHITHE)

continuous supply — OecrniepeOoitHas repekavka

corrosion (corrosion attack)  — kKoppo3uiiHOe pa3pyIieHue

corrosion mechanism — MEXAaHU3M MIPOTEKAHUS TPOLECCa KOPPO-
3UH

corrosion rate — CKOpPOCTb KOPPO3UHU

corrosion resistance — CTOMKOCTh K KOPpO3UHU

cover (minimum cover) — TJIyOuHAa 3aJIeTaHus

crevice corrosion — 11IeneBasi Koppo3us

cross-sectional area of the — ceuenue TpyOGompoBoaa

pipe (free bore)

crossing — TIepexon

crude oil — ceIpast He(Th

desalting — ynajeHue cojeit (o6ecconuBaHme)

dewatering — ynalieHue BoAbl (00€3BOKUBAHUE)

dewaxing — nenapaduHU3aUA

differential pressure — nepenaj JaBJIeHAN

distillation — neperonka (Hetun)

distribution pipeline (line) — pacnpenenuTebHbIA TpyOOnpoBoOa

dusty gas — HEOYMIIICHHBIH Ta3

elevation profile — BBICOTHOE TI0JIOKEHUE TPYyOONIpoBOIa

encircling sleeve — MIOJIHOOKPY KHAsl PEMOHTHAsI KOHCTPYKIIMS;
MydTa

environmental cracking — pacTpeCKUBaHHUE I0]] BO3ICHUCTBUEM
OKpY>Karolen cpebl

export line — MarucTpajibHbIN TPYOOIIPOBO

export oil — TOBapHas He(PThH

export product — TOTOBAs IPOYKITUS

field-joint coating — U30JISLHS CBAPHBIX COCTMHEHUIN

feasibility study — TEXHUKO-3KOHOMUYECKOE 00OCHOBaHUE
IpOeKTa

fixed roof tank — pe3epByap CO CTallMOHAPHOU KphIlieit 0e3
MIOHTOHA

fixed roof tank with pontoon = — pe3epByap co CTalMOHAPHOI KPBILIEH C
MOHTOHOM

floating roof tank — pe3epByap ¢ IIaBaroIe KphIIIei

flow pattern (flow regime) — PEXXUM TIepEKAuKu

flowline — BBIKHMJIHAS JIMHUSA, TTOABOIAIINE TPYObI

flow rate — pacxon

free span — Y4acCTKU TPYOBI C MPOBUCAHUEM
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gas COII’IpI'CSSiOIl — KOMIIPUMHUPOBAHHUC T'a3d

gas cooling — OCYIIIKa ra3a Ha OCHOBE IMpoIlecca OxJia-
KIACHUS

gas dewatering (gas dehydra- — ocymika raza

tion)

gas distribution station — razopacnpeaeuTeNbHast CTaHIIUS

gas gathering line — Ta30COO0PHBIN KOJUIEKTOP

gas processing unit — YCTaHOBKA OYMCTKHU TEXHOJIOTUYECKOIO ra-
3a

gas processing plant — YCTaHOBKA KOMILJIEKCHOM MOATOTOBKH T'a-
3a; razonepepadaThIBAOIINIA 3aBO/T

gas supply — cHCTEeMa Ta30CHA0KECHUS

gate valves — 3a/IBIDKKA

gathering line (in-field line, — mpoMBICIOBBIN TPYOOIIPOBOT
field line)

ground pipeline — Ha3eMHBIN TPyOOTPOBO

head — Harfop

head loss — OTEPs Haropa

hydrostatic testing — TUJPABIIMYECKUE UCTIBITAHUSA

impressed current method — KaTOJIHasl 3alI1UTa OT KOPPO3UHU

inline inspection — BHYTpUTpYOHAasi AMarHOCTUKA

in-service pipeline — HAXOJAIIMICS B DKCIUTyaTalluu
TpyOONpoOBOI

insulation — TeTUIOM30JIS S

j-lay method — MOHTaX B BEPTHKAJILHOM I0OJI0KCHUH,
J-MeTon

leak — yTeuka

lease — mpoMeIcen (HanboJsiee 00U TEPMUH);

y4acTOK, CAaBaeMbIi B apeHIY JIs JOOBI-
YU MPUPOJHBIX PECYPCOB; JTOTOBOP apeH-
JIbI 36MEJIBHOTO y4acTKa.

liquefied natural gas — COKMDKEHHBIM TPUPOIHBIN ra3

loops (looping, looped line) — JIyTTHHT

non-destructive testing — Hepa3pyHIaoIUi KOHTPOJIb

oil gathering system — cuctema Hedrecoopa

oil loading facilities — He()TeHAJTMBHOM MYHKT, IYHKT HAJIUBa
HeTH

oil metering station — y3en yuera HedTH

oil sampling — oTO0p TIpo0 HePTH

oil settling — oTCTOM HeTH

oil spill — pa3nuB HEPTH
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oil stripping

oil treatment facilities

oil treatment

originating (major) station
operating pressure
padding

pig launcher

pig receiver

pig

pig trap
pipe joint

pipeline maintenance
pipeline monitoring program
pipe wall thickness
pipeline construction
pipeline

pipeline laying

pipeline layout

pipeline operation
pipeline route

pipeline specificaions
pipeline string

pipeline system (linepipe)
pipeline valves

piping system

pitting corrosion

pressure drop

pressure line
pressurized storage tank
product line

production (recovery,
extraction)

pump station

— nerasainus HepTu

— MYHKT TOJITOTOBKH HEPTH

— OATOTOBKA HEDTH

— TOJIOBHAS CTaHIIUS

— pabouee JaBleHHE

— TIPHUCHITIKA

— KaMmepa ImycKa CKpeOKoB

— Kamepa npremMa CKpeOKoB

— CKpeOOK, OYMCTHOE YCTPONUCTBO; BHYT-
PUTPYOHBIN MHCTIEKIIMOHHBIN CHApS],
BHYTPUTPYOHOE JUArHOCTUYECKOE
YCTPONCTBO; pa3AeuTeNh MOTOKA, MeXa-
HUYECKUU pa3JenuTellb

— KaMepa Iycka U pueMa OYUCTHBIX
YCTPOWCTB

— ceKuus TpyOoIpoBoia, OTaeabHas TpyOa;
CBapHOM I10B, CBAPHOM CTHIK, CTHIK TPYO

— TEXHUYECKOE 00CITYKUBaHUE

— nedheKTOCKONuUs

— TOJIIIIHA CTEHKHU TPYOBI

— CTPOUTENBCTBO TPyOOIpOBOIa

— TpyOOIpoBOA

— yKJIaJKa TpyoonpoBo/ia

— IU1aH TpyOonpoBoa

— JKCIUTyaTalus TpyooIrpoBoI0B

— Tpacca TpyOonpoBoa

— XapaKTepUCTUKH TPyOOIpoBoOIa

— TIeTh TpyOompoBoIa

— JIMHEWHAsI 4acTh TPyOOIpoBOIa

— TpyOOTIPOBOIHASI apMaTypa

— TEXHOJIOTHYECKUE TPYOOPOBOABI

— TOYeYHasi KOpPO3us; I3BEHHAS KOPPO3HUS;
KOPPO3Ws MATHAMU

— TaJIeHUEe JIaBJICHUS

— HaNOpHBII TPyOOIPOBO]

— pe3epByap BBICOKOTO JABJICHHUS

— IPOYKTOMPOBOJ

— noObIua

— He(drenepexaunparomas cranius (HIIC)
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reel-laying (reeling) — yKJaJKa TpyoornpoBojia ¢ bapabdana,

G-meTon
refined oil — TOoBapHas He(PThH
refinery — HedrenepepadarpiBarontuii 3aBoj (HII3)
roughness — IIEPOXOBATOCTh (CTEHKHU TPYOBI)
row (right-of-way) — OXpaHHasl 30Ha; TEXHUYECKUI KOPUIOD;
1oJI0ca 0TBOJIA
sacrificial protection — IPOTEKTOPHAs 3allUTa OT KOPPO3UU
s-lay method (conventional — mMoHTax B cJa00OHAKIIOHHOM TOJIOKEHHH,
lay-barge method) S-meton
scraper (pig) — CKpeOOK, BHYTPUTPYOHBII HHCIIEKLIUOH-

HBIWA CHapSJl, MCXaHUICCKUI pa3IeIuTeh
MOTOKA, OYMCTHOE YCTPOHCTBO

sideboom — TpyOOYyKJIaTUUK

straightening device — BBIPSIMJISAIONIEE YCTPOHUCTBO

storage (and terminal) facili- — coopykeHus nJsi XpaHESHHUS

ties

storage tank — pe3epByap
stringing — YKJIaJIKa IieTel TpyoonpoBoaa BAOIb
TpaHILEn

submerged pipeline (trenched — 3armyOneHHBINH TPyOOTIPOBOL

pipeline)

survey — MH)KCHEPHBIE N3BICKAHMSI

suspended pipe (pipeline) — BO3JIYILIHBIN TIepeXo/1; CBOOOIHOMOBE-
IeHHas Tpyoa (mieTh), CcBOOOIHO TPOBH-
CaroIINKN yYacCTOK.

tank battery — MyHKT cOopa ¥ MOATOTOBKU HEe(TH U rasza K
TPAHCIIOPTY

tank farm — pe3epByapHbIi NapK

telemetry — CpeJICTBA TeJIEMEXaHUKHU

tension machine (tensioner) — HaTSHDKHOW MEXaHU3M (HATSKHOE YCTPOii-
CTBO)

throughput — MPOIYCKHAsA CITIOCOOHOCTh

tie-in — COEIMHEHUE YYaCTKOB TPyOOIPOBOIa;

BpE3Ka B TPyOONPOBO/I; TOUKA MOAKITFOYC-
HUs (IPUCOETUHEHMUS])

tightness — T€PMETUYHOCTh

trenching (ditching) — pa3paboTKa TpaHIlIeu

trunk pipeline (line), transmis- — MarucTpaibHbIN TPYOOIIPOBO

sion line, main line

ultrasonic testing — YIBTpa3ByKoOBasi 1€PEKTOCKOMUS
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underground gas storage — MOJI3eMHOE XPAHWIIUIIE Ta3a

underwater buried pipeline — 3arTyOJICHHBINA TPYOOTIPOBO/T

water removal (dehydration)  — ocymika raza

weld joint (weld seam, seam, — cBapHOM IIOB

seam weld)

wellhead — YCTb€ CKBaXKUHBI

wrapping — JIEHTOYHOE MOKPbITHUE; OAHTAKUPOBAHUE
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Appendix 1
GRAMMAR REFERENCE
Unit 5

Ipuuacrue npomeamero sBpemenu (Past Participle niau Participle IT)

[IpuyacTtue npouieaniero BpeMeHu oopasyercs mytem JooaBieHus cyPphuk-
ca —ed K OCHOBE IPaBUJILHOIO IJIaroja WIK MyTeM YepeJoBaHUs 3BYKOB B
KOpHE HeMpaBUILHOTO riaronia (3 ¢bopma HempaBUIBHBIX riaroios). [Ipuda-

CTHE TPOIIEINIETO0 BPEMEHH UMEET ITaCCUBHOE 3HAUCHHE.
to use — used (ucnonv3osanmviii)

to invite — invited (npuerawennviir)
to see — seen (ysuoenHbliil)

DOYHKIHMHU U CTIOCOOBI MEePeBO/Ia HA PYCCKUI A3BIK

Yacrtb ckazyemoro

1) BBIpQKEHHOTO TJIaroJIoM
BO BpeMeHax rpymimsl Per-
fect

2) BBIPQKEHHOTO TJIar0JIoM
BO BCEX BpEMEHax CTpaja-
TEJIBHOTO 3aJ10Ta

It has not rained yet.
The mine was built many
years ago.

A) nnynoit  opmoit  ckazye-
MOTO B  COOTBETCTBYIOLIEH
¢opme BpeMEeHH 1 3aJ10Ta.
Hooicos ewe ne ovino.

lllaxma owvl1a nocmpoena
MHO020 Jlem moMy Ha3ao.

Onpeneenne

1) JleBoe onpenenenue
(ctout mepen ompenense-
MBIM CJIOBOM)

2) llpaBoe onpeneenue
(crout mocne ompenense-
MOTO CJI0Ba, 00pasys ormpe-
JICNUTENbHbIA PUYACTHBIN
obopor)

The stolen picture was very
soon found.

The engineers invited to the
mine are good specialists.

A)npudactuem TPOIILBD.
CTPaJIaTeNIbHOTO  3aJl0Ta  C
cybduxcamu: -H-; -M-
Ykpaoennan rxapmuna Owina
8CKOpe HallOeHa.

Hnoicenepol, npuznauentole

HA waxmy, xopouiue cneyua-
Jiucmeal.

Oo0cTOoAITEILCTBO

(c corozamu when, while,
if, unless, as u 1p.)

When burnt, coal produced
heat.

Metals do not melt until heat-
ed to a definite temperature.

A) nmpuaaTOUHBIM o0cTos-
TEIBCTBEHHBIM  TIPEITIOKEHH-
eM

B)npu+ cymectButensHoe
IIpu ceopanuu yzonw evidens-
em menno. (Koeoa yeons ceo-
paem, OH ... ..... )

Memannwr He niagamcs, noxa
He Hazpesaromca 00 onpede-
JICHHOUL MmeMnepantypbl

[IpryacTre mpoIIeamero BpeMEHH BXOJHWT B cOCTaB IMep(EKTHHIX (Gopm
MPUYACTHUS HACTOSIIETO BPEMEHHU.

190




Appendix 2
Unit 6

IIpuuacrue Hacrosimero Bpemenu (Present Participle niau Participle I)
IIpuyacTue HacTOsIIEro BpeMeHM oOpaszyercs NMpuOaBIEHHEM K OCHOBE
rjiaroja OKOH4aHusl —ing: to use — using (ucnoawv3yrowuii), to build — build-

ing (pabomarowuii).

DYHKIUN U CTIOCO0BI MepeBoa HA PYCCKUI A3BIK

YacTb cka3yeMoro

Bxomut B cocraB Bcex Bpe-
MeHHbIX popM Continuous

They are_working in the
laboratory.

A) muaHO# popmoii ckasye-
MOT'0 B COOTBETCTBYIOILEH
(opme Bpemenu u 3anora.
Onu pabomarom 6 nadopa-
mopuu (ceuuac).

OnpenesieHne

1)JIeBoe onpeneenue
(cTouT mepen ompeaensieMbIM
CJIOBOM)

2)IIpaBoe onpeneenue
(ctout mocne ompeaenseMo-
ro croBa, oOpasys ompene-

The car moved down the
street at an increasing

speed.

Processes leading to the
formation of rocks are
known.

A) nmpuuactuem ¢ cyhuk-
COM -yy, ~Iowy,

-awy, -aw.

Mawwuna necnacw 6ruz no
yauye ¢ yeenuuuearuienca
CKOPOCMbIO.

B) onpenenurensHbiM npu-
JATOYHBIM MPEI0KEHUEM
LIpoueccoi, sedywiue (komo-
pble 8edynt) K 00pAa308aHUI0

JINTENIBHBIN IPUYACTHBIN nOPOO, U3BECTHDYL.
000poT)
O0cTrosATEIHCTBO

CTOUT TIepe]l MOJUICHKAIIIM
WM TOCNe JIOTIONHEHUS U
o0pazyeT 00CTOSTENLCTBEH-
HBII NPUYACTHBIA 000pOT
(qacto ¢ when u while).

When designing new ma-
chines, engineers pay at-
tention to geological con-
ditions.

A) neenpuyacTHeIM 000pO-
TOM

B) npunarounsiv npeio-
KEeHHeM

IIpoexmupys Hosvie mauiu-
Hbl, UHJICEHEePbL 0bpaujaom
GHUMAHUE HA 2e0/102UYECKUe
yenosus.

Wnn:

Koeoa unoicenepol npoex-
MUpyom Hoeble MauluHbl,
OHU 06paWarOm BHUMAHUE
Ha 2eo02ulecKue YCious.
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B ¢pyHkuuun o0CcTOsATEBCTBA MOTYT YHOTPEOJATHCH Bee GOpMbI IpPUYa-
CTHS HACTOSALIEr0 BPEeMEeHHU.

Active Passive
Non-Perfect | reading being read OIHOBPEMEHHOCTh
yumas «0yoyuu npoyumany | (BbIpakaeT JeHCTBHE OJHOBpE-

(m. e. Ko20a (max | MEHHOE C JeHCTBUEM TIJaroia-
Kak) e2o npouumanu) | CKazyemoro)

Perfect having read | having been read IIpenmectBoBanue

npouumag «Oyoyuu (Ovie) npo- | (BblpakaeT JeHCTBHE MpeJie-
yumany (nocie moeo | CTByIoImee JACHCTBHIO TJarona-
KaK e2o npouumani) | cka3yemoro)

CpaBHure:

Going home I met an old friend. (Active, Non-Perfect)- Hosa (Kozoa s wien)
00MOIl, 51 6CMPemul Cmapozo opyead.

Being asked in French I could not understand the man. (Passive, Non-
Perfect) — Byoyuu cnpowennvim (Kozoa mena cnpocunu) no-gppanyyscku, s
He CMO2 NOHAMb Yel08eKd.

Having finished work I went home. (Active, Perfect)- 3axkonuue (Ilocne
Mo20, KaK A 3aKOH4U1) pabomy, s nouiesl OOMOU.

Having been rejected by everybody, he became a monk. (Passive, Perfect) —
byouuu omeepecnymuvim ecemu (Ilocne mozo, kak eéce ezo omeepanu), ou
yuien 8 MOHACMbIPb.
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Appendix 3

He3aBucumplii/O00c00/1eHHBbIH NPUYACTHBINA 000pOT
(Absolute Participle Construction)

B cocraB He3aBUCHMOro MPUYACTHOTO 000POTa, TAaKKE Ha3bIBAEMOI'O
aOCONIIOTHBIM TIPUYACTHBIM O0OPOTOM, MOXKET BXOJUTh KaK IpUYacTHe
HACTOSAILEr0 BPEMEHHU, TaK U IPUYACTUE IIPOLIECAIIETO BPEMEHH.

B He3zaBuCMMOM MpUYacTHOM 00OPOTE€ MMEETCS CYLIECTBUTEIBHOE O€3
npemiora (pexe MECTOMMEHHE B MMEHHUTEIIbHOM MAaJie’kKe), KOTOPOE CTOUT
nepes NPpUYaCcTHEM U 10 CMBICITY SIBISETCS CyOBEKTOM JEHCTBUSA, BBIPAKEH-
HOT'O NMPUYACTHEM.

OT OCHOBHOM 4YacTH MPEJI0KEHUS HE3aBHUCHUMbBIA MPUYACTHBIN 000pOT
BCETJIa OTACIISIETCS 3aNATOM.

Cy1iecTBUTEIBHOE
B 00IIIEM ITajiexe\ n [Tpuvactue
(MECTOMMEHHE B UMe- (PARTICIPLE)
HUTEJILHOM TaJICKE)

IlepeBon

1) Ecnu He3aBUCHMBIM MPUYACTHBIA OOOPOT CTOMT B Hayajie MpeJio-
KEHHsI, TO OH MEPEBOJIUTCS HA PYCCKUH S3BIK 0OCTOSTEIBCTBEHHBIM MpHUa-
TOYHBIM TIPEIOKCHUEM MPUYNHBI, BPEMEHH WU YCIIOBUSI.

The weather permitting, we shall go to the country. — Ecau nozooa
n03601uUm, Mbl NoedeM 3a 20p00. (06CMOAMeNbCMBO YCLOBU)

It being very cold, we could not go for a walk. — Tak kak ov110 x0100-
HO, Mbl He CMO2NIU NOUMU HA NPOSYIKY. (06CMOAmMeNbCmeo NPUYUHbl)

His work finished, he went home. — Kozda ezo paboma ovina 3axon-
ueHna, on nowén oomou. (0ocmosamenbcmeo epemenu)

2) Ecnu He3aBUCUMBIN MPUYACTHBIA 0OOPOT CTOUT B KOHIIE TIPEJIONKE-
HUS, TO OH NIEPEBOAUTCS HA PYCCKHUM SI3bIK MPEIJIOKEHUEM, BBOJIUMBIM COIO-
3amu npuyem, a, u. The car started moving along the highway, its speed
gradually accelerating. — Aémomodbune Hauan dsuecamscs no wocce, u (npu-
yem) CKOpOCMb €20 NOCMENeHHO YEeUUUBANACY.

3) CyOBbeKT HEe3aBUCHUMOrO MPUYACTHOTO 00OpOTa MOMKET TaKXKe BBO-
JTUThCS peayioroM with, KOTopelil Ha pycCKuid I3bIK OOBIYHO HE MEPEBOIUTCSL.

With Peter working in London, the house seemed empty. — Tak kak

Humep padoman 6 Jlondone, 0om coscem onycmei.
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Appendix 5

NHpuHUTHBHBIE KOHCTPYKIUH
Cuaoxnoe nonosiHenue (Complex Object)

COYETAHUE | cymiecTBUTEIbLHOE B O0IIL. IaJIeKe
MeCTOMMEHHEe B 00beKT, Mmajeke } + UHpuHUTHB
(me, you, him, her, it, us, them)

To ecThb MNpCIIOKCHUA THUIIA COUCTAHUS CYHICCTBUTCIHLHOI'O B 06H1. Imagacxe
(I/IJII/I MCCTOMMCHU: B O6T)GKT, Haﬂeme) C I/IH(i)I/IHI/ITI/IBOM, BBICTYIIAIOIINEC KaK
eﬂHHLIﬁ YICH IPCIIIOKCHUA — C/I0IHCHOE oonoJiHeHue.

Ilpeocmasum popmyny:
IMoesxaiiee + cKazyeMoe CI105kHO€ JOIOJIHEHHE
Complex object

We know him (Newton) to have solved this problem.

Ilepesoo: TlpuaaTodHbIM AOTMOJHUTENBHBIM TIPEIOKCHHEM C COIO3aMHU
«4TO», «YTOBbl», «KAK», TIOAJIEXKAIEEe KOTOPOIO COOTBETCTBYET CYIIECTBU-
TEJIHLHOMY B OOIII. Majexe (MM MECTOUMEHHIO B 00bEKTHOM MaJeKe), a CKa-
3yeMOe COOTBETCTBYET HH(DUHHUTHBY.

Mbvt 3uaem, umo on (Horomon) pewsun smy npobnemy.

!!! Hcknrouenue: 1locne riaroiaoB 49yBCTBEHHOTO BOCIIPUSTHS, MHOUHUTHB
ynotpeossieTcs: 6€3 4acTULIbl «toy.

1. to hear — crviuamy 4. to feel — uyecmeosams
2. to watch — nabarooams (to observe) 5. to make — 3acmasnamo
3. to see — udems 6. to let — noseonsamo

I heard him (Newton) have solved this problem.
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Appendix 6

Cuaoxnoe nonosiHeHue (Complex Subject)

L Hopnexamee Ckasyemoe Nupunutus
Mecroumenne B Um. 1. B Passive Voice
Cymr-oe B 00111, T1aiexe To know — 3HaTh

To say — roBoputh

To find — HaxoauThH

To suppose — monaratb
To believe — momarate
To consider -cuurtathb
To think — nymats u ap.

To ecTb IpeJIOKEHNS TUIIA COUETAHUSA — «IOMJIeKALEee» + «MH(PUHUTHB
IpPU CKa3yeMOM B MACCUBHOM (popMe BBICTYNAET KaK €AUHBIA YJIE€H MpeJio-
KEHUs — CII0’KHOE ITOJJIeXKalee.

He (Newton) is known to have solved this problem.
2 1 3
Ilepesoo: TlepeBon cneayeT HaUMHATH CO CKa3yeMOTO B MAacCHUBHOU (opme,
KOTOpPO€ TNEPEBOJAUTCSA HEONPEICICHHO-TUYHBIM MPEIOKEHUEM, 3aTEM CY-
IIECTBUTEIHHOTO B OOII. TMajexe (MECTOMMEHHE B UM. IMAJIekKe), a 3aTeM -
WH(OUHUTHBA.

«M3BecTHO, uTO OH (HBIOTOH) pemmi 3Ty mpobiemy».

I1. Complex Subject morcem ynompeodoaamscsa co ciedyiouumu 21a201amu
6 OelicmeumebHOM 3a0z2e:

To seem, to appear — ka3aTbcs

To prove, to turn out — okazaTbcs

To happen, to chance — ciy4aiiHo oka3zaTbcs

He proved to have solved this problem.
Ilepesoo: Oxazalioch, 4TO OH PEUIWII ATY MPOOIIEMY.
OH, oKa3anock, peuIuwi 3Ty NpoodIeMy.

III. to be likely — BeposiTHO
to be unlikely — manoBeposiTHO
to be sure — HECOMHEHHO
to be certain} 00s13aTENHHO
He is not likely to have solved this problem.

[TepeBoa: BeposiTHO, UTO OH HE PEIINII ATy IIPOOIEMY.
OH, BEpOSITHO, HE PEIIMII 3Ty IPOoOIeMYy.
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Appendix 7
Unit 8

I'epynanii (Gerund)

['epyHnuii 06pa3yercst mpudaBiaeHreM K HHOUHUTUBY 0€3 4acTHIIbI 10 OKOH-
yaHus —ing: to read — reading; to write — writing. B oTinane oT npuyactusl,
KOTOpoe 00pa3zyercs aHAJIOTHYHBIM 00pa3oM, TepyHIuN 00JiajaeT Mpu3Ha-
KaMHM JBYX YaCTEH:

1) I'marona: MOKeT UMETh IPsIMOE JOTOJHeHHE (0e3 mpeajiora), omnpe-
NENSATHCS HAPEUUeM, UMETh MTPOCTYIO U CIOXKHYIO (DOPMBI.

2) CyllecTBUTENBHOIO: TIEPE TEPYHIUEM MOKET CTOSTh MPUTSIKATEb-
HO€ MECTOMMEHHE, IPEMJIOT U omnpeneneHue. [Ipu 3ToM repyHauii HUKOraa He
yHoTpeOsieTcs ¢ apTUKIIEM U HE UMeeT (DOpMY MHOKECTBEHHOT'O YHUCIIA.

@OYHKIMH U cTIOCO0bI NTepeBoa HA PYCCKHUI A3BIK

B cBsi3u ¢ TeM, 4TO TepyHAMN UMEET MPU3HAKU CYLIECTBUTEIHHOTO, OH
MOXET BBITIOJHATH POJIb JIFOOOTO WIeHA MPEITIOKECHUS.

B poJm noaJie:kaniero repyHanii MOXKeT MePeBOUTHCS KaK CYIECTBU-
TEJIbHBIM, TaK © UHPUHUTUBOM.

Defining problems precisely requires patience. — TouHoe onpeacieHue
3a/1a4 TpeOyeT TepICHUSI.

Getting several opinions is vital. — O4eHb Ba)KHO UMETh HECKOJIBKO TO-
YeK 3pECHUSL.

B poau ompenenenusi repyHAui NE€PEBOJUTCSA CYIIECTBUTEIBHBIM HIIH
npujiaraTeIbHBIM (PEIKO).

Life is one long process of getting tired. — )Ku3sab — 3T0 OWH AOITHIA
MPOIIECC YTOMIICHHUS.

B posau o0cTosiTeNIbCTBA FEPYHINI UHOTJIA MOXKET MEPEBOJIUTHCS JIee-
MpUYaCTUEM.

In an interview a person can learn only by listening, not by talking. — Bo
BpEMs1 HHTEPBBIO YEJIOBEK MOKET YTO-TO Y3HATh, TOJBKO CITyIIasi, HO HE TOBOPSI.

Oco0oe BHUMaHUE CleayeT YIeIsITh MpeioraM, UCIOIb3yEeMbIM Mepe/]
repyHaueM B npoctoii popme. HekoTopbie U3 HUX B COYETAHUU C TEPYHIUEM
MPUOOPETAIOT XapaKTePHbIC 3HAYCHUS:

on — NocJie, 1o

in — TIpH, B MpoI1iecce

by — nmyTem, ¢ MOMOIIbIO, TOCPEICTBOM

while — ogHOBpeMeHHO (+1ieenpuyacTue)

without — e (+ neenpuuactue), 6e3 (+ CyIIECTBUTENHHOC)

through — mocpeacTsom, 6arogaps, uz-3a
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B ponu gomonHeHUs repyHIud MOXKET MEPEBOAMUTHCS CYIIECTBUTEIb-
HBIM, THPUHUTUBOM WJIH CKa3yE€MbIM B IPUIATOYHOM IMPEJIOKEHUH.

The turbulent flow of gases produces cooling. — TypOyneHTHOE TEUCHHE
ra3oB BbI3bIBACT OXJIAXKICHHE.

We thought of starting another series of experiments. — Mbl nymManu o
TOM, YTOOBI HAYaTh €IIe OJHY CEPHUIO IKCTICPUMEHTOB.

Hawnbonee gacto ynorpebisieMbie B HAYYHBIX TEKCTaX MEPEXOTHBIC TIa-
rOJibl, TIOCE KOTOPHIX B KauecTBE NOMOTHEHHs Oe3 IMpejasora CleayeT HcC-
MI0JIb30BAaTh F€PYHIUN:

to avoid — n30eratb

fo deserve — 3acily)K1UBaTh

to prefer — IpeANIOYNTATh

to require — TpebOBaTh

fo resist — COPOTUBISATHCS

o try — IbITaThCA

['epyHanii MOXET ymOTpeOIsAThCA U TOCIE TIArojoB, TPEOYIOMMX J0-
MOJTHEHUS C IPEATIOTOM:

to account for — OOBACHSTH

fo aim at — CTPEMUTHCA K

to depend on (upon) — 3aBUCETH OT, MOJIAraThCs Ha

to differ in — paznuyaTbcs

to object to — BO3paxkaTh MPOTHUB

to prevent from — IpeAOTBpAILATh, MPEMSATCTBOBATH

to rely on (upon) — monaratbcs Ha

to result from — IPUBOAUTH K

to think of — nymathb 0

Ocoboe BHUMaHUE clieyeT oOpaTUTh Ha MEPEBOJI CIEAYIONIUX CIOBO-
COYETAHUM, 32 KOTOPBIMHU UCIIOJIb3YETCS TEPYHIUN:

cannot help — Henb3s (He MOXkeM) + He + HeorpeeneHHas popma ria-
roja.

They could not help using this information. — OHU HE MOTJIU HE UCIIONb-
30BaTh 3Ty UHGOPMAIIUIO.

(it is) worth/ (it is) worthwhile — ctout + HeomnpeaeneHHas gopma ria-
roja Wiy CylIeCTBHUTEIHHOE.

It is worth (worthwhile) discussing this phenomenon. — CTOUT 00CyaUTh
3TO SBJICHHUE.

no use — HET cMbiciia (Oecroie3Ho) + HeonpeaeieHHa (hopMa riaroJa.

There is no use considering these data. — Her cMmpbIciia yIYUTBIBATb 3TH
JTAaHHBIE.
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IlepeBoa ¢opm repynausi B yHKIUH 00CTOATEIHCTBA
(Translation of Gerund in a function of adverbial modifier)

IIpenJior

IIpumepsl U ciocoOBI EpPeBOIA

in

He made many mistakes in using this method.
[lepeBon: a) neenpuyacTreM HACTOALIETO BPEMEHH
b) coueTaHneM «Ipu» + CyIIECTB.

by

By using this method he made many mistakes.
[lepeBon: a) neenpuy. HACT, BPEMEHHU («ay, «s»)
b) myTem (¢ MOMOIIBIO) + CYIIECTBUTEIHHOE

without

He could do nothing without using this method.
[lepeBox: a) «He» + neenpuvacTue
b) couer. «6e3» + cy.

before (after)

After (before) using this method he started the experiment.
IlepeBon: mepen (mocne) + cyi.

on, upon

On (upon) using this method, he stopped the experiment.
[lepeBon: a) neenpud. MpoIil. BDEMEHH
b) couer. «mocney, «Ipu» + CyIl.
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Appendix 8

3aBucumbie repynauajbHbie 000poThl (Geraundial Constructions)

B 3aBucuMBIX repyHAHaIbHBIX 000pOTaxX MEpes repyHANEM HET CII0Ba,
0003HAYaOIEro JeHCTBYIOIIee MO0 Wi mnpeamer. llpu mepeBoae Takux
00OpOTOB MPHUIATOUYHBIMH MPEATOKEHUIMU OOBIYHO MOBTOPSETCS MOMAJIEKA-
11€€ AHIJIUMICKOIO MPEAJIOKEHUS, @ TEPYHIUNA CTAHOBUTCS CKa3yEMBbIM.

This metal differs from that one by having a higher melting point. —
OTOT MeTall OTJIMYAETCS OT TOro 00Jiee BHICOKOW TOUKOM IIaBICHUS.

In addition to being very interesting this book is of great use. — Kpome
TOTO, YTO 3Ta KHUTA MHTEPECHAs, OHA €II¢ U OYCHB IOJIC3HA.

He3aBucumble repyHauajbHbie 000poThl (Absolute Gerundial
Constructions)

B takux obGopoTtax MeXIy MpeasioroM W IepyHAHEM HMEETCs CIIOBO,
BbIpaXKarollee JuIo (WA MpeaMET), KOTOPOE COBEPIIAeT WA IPUHUMAET Ha
cebst nmericTBue, mepemaaBaemoe repyHaueM. I[lpu mepeBoje Takoro o6opota
TO MECTOMMEHHME WJIM CYUIECTBUTEIBHOE CTAHOBUTCS MOIJICKAIIUM, a Te-
PYHAUIN CKa3yeMbIM MPUAATOYHOTO IPEAJIOKEHUS.

There is unmistakable proof of Pauling’s having been wrong. — Nwme-
eTCsl HECOMHEHHOE JI0Ka3aTeIbCTBO TOTO, uTo [lonuHr ommbancs.
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Appendix 9
WRITING REFERENCE

Writing Abstract
AnHoramus (Abstract)
PexoMenganuu no HamMCaHWIO aHHOTAIUK aHTJIMHCKOTO TEKCTa

Pexomennyembrii 00beM anHotaruu — 100—120 cioB. AHHOTanus K
TEKCTY BKJIFOUAET TOJIbKO CaMbl€ OCHOBHBIE TOJIOKEHHS U BBIBOJIBI, KOTOPBIE
JAI0TCS B CxkaToul (hopMe. AHHOTAIIUS BBIMOJHAET CileAyoIue QyHKIUU: —
MO3BOJISIET OMPEACIUTh OCHOBHOE COJIepKaHUE TeKCTa (MJIM CTAaTbH), €r0 pe-
JIEBAaHTHOCTh W PEUIUTh, CIEAYeT JIM 00pamarbCs K IMOJTHOMY TEKCTY; —
MpeIoCTaBIsieT WHPOPMANUIO O TEKCTe (CTaThe) W YCTpaHIET HEoOXO0H-
MOCTb YT€HHS €r0 MOJIHOTO TEKCTa B CIydae, €ClIu OH IPEACTaBIseT JJIs Yu-
Tatesiss BTOPOCTENEHHBIM MHTepec; B aHHOTaMM HE JOJKHBI MOBTOPSATHCS
NpEIOKEHUS U3 TeKCTa (Henb3sl OpaTh MPENIOKEHUsT U3 TEKCTa U MEePEHO-
CUTb UX B aHHOTAIIMIO), @ TAK)KE €€ Ha3BaHUE.

B anHoTanuu MOMKHBI M3NAraThCs CYIIECTBEHHbIE (DAKThI, MPUBEICH-
HBIE B TEKCTE, U HE JOJHKEH COJIEPKAThCsl MaTepual, KOTOPBIM OTCYTCTBYET B
caMoOM Tekcte. B Texcre aHHOTanmMu cieayeT u30eratb CIMIIKOM JTMHHBIX
MPEIIOKEHUH, a TakKe CIOXKHBIX TI'paMMAaTHYECKUX KOHCTpyKuuil. Tekct
JIOJIKEH OBITh TAKOHUYEH U YETOK.

AmnHoTanus (abstract) cocTouT u3:

1. BBoaHasi yacThb — TJIaBHAas ujes TEKCTa U OCHOBHAas MHGOpMAIIs
(Kto? Yto? I'ne? Korna?).

2. OcHOBHasi 4YaCTh — NIEPEUYEHB 3aTPOHYTHIX B TEKCTE MPOOIEM.

3. 3akia4uTebHAA YaCTh, B KOTOPON MUIIYIIMKA BBICKAa3bIBAET CBOE
MHEHHUE.

[Ipy HamucaHWuu aHHOTAIMU CJIEAYET MCMIOJb30BaTh KIMIIMPOBAHHBIC
BBO/JIHBIC CJIOBA.

BBogHast yacThb:

The text deals with

As the title implies the text describes

The text is concerned with

OcHOBHasl YaCTh:

It is known that

It should be noted about/that

It is spoken in detail about

It is reported that
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The text gives valuable information on/about
Much attention is givento

It is shown that

The main idea of the textis

It gives a detailed analysis of

It draws our attentionto

It is stressed that

3ak/ounTebHAs YacTh

Onenka:

The following conclusions are drawn

The text gives valuable information about
Pexomennanus:

The main idea of the textis

The text is of great helpto

The text is of interest to

MosKHO ci1e10BaTh CJeAYIOUIel KPAaTKOM cxeme:
The text tells about

The author points out
He believes .
In the second part of the text he continues

The author also gives the information about
In conclusion

AN
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Appendix 10
Writing Summary on Graphic Information

Onucanne KApTUHKH, CJIaiia, CXeMbl, IPolecca
(Description of figure, slide, chart, diagram)

Pexomennyemsbrii 00bemM — 120—150 cioB. KaduecTBeHHOE omucanue KapTHH-
KU WJTU TIPOLIecca BKITFOYAECT:

e BBICTYIUICHHE, B KOTOPOM HEOOXOJIMMO HAIMKCATh, YTO, COOCTBEHHO,
WUTIOCTPUPYET ClIaii/l, KapTUHKA, harpaMmma.

e OCHOBHYIO 4acTh, B KOTOPOM HEOOXOJMMO OINHUCATH M300paKEHHbIC
MPOIIECCHI, CTAaJIUU, UCIOJIb30BaHHOE 00O0pymoBanue. OOBIYHO COCTOUT W3
2—-3 ab3aries.

e 3aKJIOYCHHE, KOTOPOE MpEeACTaBisieT coOOM OmucaHue BCEro Mpo-
necca 0e3 aeTaneit u moApoOHOCTEH.

Jlns onmucaHus mpollecca WK ONpeIeSIEHHON MOCIe0BaTeIbHOCTH HE00X0-
JTUMO HCTOJIb30BaTh CJIOBA-CBA3KHU:

Listing
(cJI0Ba-CBSI3KM, UCMOJIb3yeMble JJIS MepeYncaeHusi, OpPraHu3auum JOoru-
YeCKOM Mocje10BaATeIbHOCTH).

first, second, third llepsoe, smopoe, mpemve
firstly, secondly, thirdly Bo-nepsuvix, 60-e6mopulx, 6-mpembvux
first, furthermore, finally Bo-nepsvix, kpome moeo, nakoney-mo

to begin, to conclude, in con-  /[na Hauana, umobvl coenams 661800, 8 3a-

clusion gepuieHue

next, last, finally cnedyrowuli, NoC1e0HuUll, HAKOHeY
In addition, moreover Kpome mozo, kpome mozo
Further, furthermore Hanee / kpome moeo,
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Result/consequence
(cJI0Ba-CBSI3KHM /1JIS1 BbIPAKEHUSA Pe3yJbTaTa / ¢JIeICTBUA)

so max

therefore no3Momy

as a result/consequence 8 pe3yrbmame/eciedcmaue
accordingly COOMBEMCmMEEeHHO
consequently C1e008aAMENbHO
because of this/that U3-3a 9mo2o/ mozo

thus maxkum oopazom

hence Omcrooa

for this/that reason Ilo smoti / moti npuyune
so that Mmaxk 4ymo

in that case 8 mom cnydae
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