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[IpuBeneHbl HeTOAUYECKUE YKa3aHHUsS [UIsl MPAKTUYECKUX 3aHATUA MO AUCIMILIUHE
«lHOCTpaHHBI SI3BIK B MPO(GECCHOHTANBHON cdepey», KOTOpbIE MO3BOJISIOT CTYACHTaM
CaMOCTOSITENIbHO BBIMIOJHATh 3aJaHHsl C MCIOJNb30BAaHHEM OWJIMHTBAJIBHBIX CJIOBapel u
CIICLIMATIbHOM CIPABOYHOM JIUTEPATYPHI 110 TpaMMaTUKeE. /{151 BBINOJIHEHUS 3aJaHUI JOCTATOYHO
U3YYUTh U TIOHATH OCHOBHBIE TEOPETUUCEKHE CBEACHMUSI, COAepKaIIruecs B yueOHOU TuTeparype,
npujgaraeMoil B CHHCKE Y4eOHO-METOAMYECKOro W MH(POPMALMOHHOTO  OOecrevyHus
JTUCIUTUIAHBI.

Llenp METOMMYECKHUX YKa3aHHWH: OKa3aHWE IOMOIIM OOYYaIOIMMCS B BBIIIOJHEHUH
MPAKTUYECKON paboThl Mo aucuurinie « M HocTpaHHbBIN S3bIK B IpodecCuoHaIbHOU chepey.

MeTtoauueckue yka3zaHUS COAEp)KAT 3aJaHMsl, MO3BOJSIOLIME OOy4YalOIUMCS OBJAJIETh
CIEIMAIbHOM JIEKCUKOM, a Takke pa3BUTh YMEHUS W HABBIKM TOBOPEHHUs, YTEHHUS, MHUCbMa U
[epeBoia aHIJIOA3BIYHOTO MaTepuaja B 00JacTM BETEPUHAPHO-CAHUTAPHOW HKCIEPTU3HI.
3ananusi, NpUBEACHHBIE B JIAaHHBIX METOJIMYECKUX YKa3aHUAX, HaleJeHbl Ha (OpPMUPOBAHUE
CIEAYIOLIEH KOMIIETCHIIUN:

VYK-4 — cnocobeH MpUMEHSTb COBPEMEHHbIE KOMMYHUKATHBHBIE TEXHOJOTHMH, B TOM
YuCJIe Ha WHOCTPAaHHOM(BIX) s3bIKe(ax), IS aKaJeMHUYECKOro U NpodecCHOHATBLHOTO
B3aMMOJICHCTBHS.

Onucanue MpakTUYECKOW pabOTBHl COACPKHUT: TeMy, 3aJaHusd, TpeOOBaHHUSI K
BBITTOJIHEHUIO KOHKPETHOTO 33JaHus MO JTAHHOW TeMe, TOPSIOK BBIMOJIHEHUS 33JaHusi, (OPMBI
KOHTpOJIsI, TpeboBaHUs K oQopMieHUIO 3afaHuid. J[ns moimydeHUs IOMOJHUTENBHOU, Oosee
1oipoOHON MH(OPMALIUU IO U3YYaeMbIM BOIIPOCAM MTPUBEAECHBI PEKOMEHAYEMbIE HCTOUYHUKH.

Mertonuyeckue ykazaHus JUlsl MPAaKTUYECKUX 3aHATHI MpeqHa3HAuyeHbI JJI MarucTpos,
obyuvatontuxcsi 1o HampaieHuto 18.04.01 «Xumuueckass TexHONOTHs». OHU TMOTHOCTHIO
cooTBeTcTBYIOT  TpeboBanusm DPI'OC mno mucuunnmae «MHOCTpaHHBIH  S3BIK B
npodeccuoHaIbHOMR chepey.

Mertonuueckre yka3zaHHs ISl NPAKTHYECKUX 3aHATUW MO AUCUUIUIMHE «/HOCTpaHHBIM
A3BIK B IpohecCHOHaNmbHOM cepe» yTBepKaeHbI Ha 3aceqanuu Kadeapsl « THOCTpaHHBIE SI3BIKU
u peuyeBas kommyHukanus» ot 01 urons 2024 r., IIpotokon Ne 9.

© AcTpaxaHCKU TOCYyJapCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET
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BBenenne

Meroandeckue peKOMEHIAlUK 110 BBHITTOJTHEHUIO TTPAKTUYECKON paOOThI IO JUCITUTIIIMHE
«MHOCTpaHHBIA S3BIK B MpodecCHOHANBHON chepe» TpeaHa3HadeHbl I O0ydJaroluXcs IO
HanpasieHuto  18.04.01 «Xumuyeckass TEXHOJOTHS»,  HAMpPaBICHHOCTh  IMOJATOTOBKH:
XuMmudeckas TEXHOJIOTHS TOILIMBA H T'a3a

Ilenp MeTONMUYECKMX YyKa3aHWH: OKa3aHHWE IIOMOINM OOYYalOIUMCS B BBITOJTHECHUH
MPAKTUYECKON paboThI Mo AucuuiuinHe « HOCTpaHHbBIN S3bIK B IpodeccuoHampHOU chepey.

Hacrosmmue Meroawueckue yKazaHWs — cojaepKaT paboThl, KOTOpBIE TO3BOJIAT
oOyJarmuMcst OBJIaJeTh (YHIaMEHTAIBHBIMU 3HAHUSAMH, MPO(YECCHOHATLHBIMA YMEHUSMU U
HaBBIKAMH JICSATEILHOCTH HaIlpaBJeHbl HA (OPMUPOBAHUE CICTYIONIUX KOMIIETECHITMN:

YK-4— crnocobeH NpUMEHSTh COBPEMEHHBIE KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM
qpclie Ha WHOCTPAaHHOM(BIX) s3bIke(ax), Uil aKaJeMHUYEeCKOro M MPOQPEeCCHOHATBHOTO
B3aUMOICHUCTBUS.

B pesynbrare BBITOTHEHUS MPAKTHUECKUX padoT 1Mo auciuiuinie «THOCTpaHHBIN s3bIK B
poeCCHOHAIBHON JEATEIHHOCTHY 00YyJarOITUeCs JOJIKHBI:

- 3HaTh OCHOBHBIC JIEKCUUECKHE €UHUIIbI, TPAMMATHYECKHUE SIBJICHUS, PEYCBBIC KIIUIIE U
pEYEBOIl ITUKET, WCIOIb3YEMbIE B THUIIMYHBIX CHEIUATBHBIX U OOMICKYJIbTYPHBIX CHUTYaIHsIX
YCTHOTO M MUCHBMEHHOTO MHOS3BIYHOTO OOIIeHMs B cepax NesTeNbHOCTH, IPeayCMOTPEHHBIX
HaIpPaBJIEHUEM TOJTOTOBKU O0YUYaIOLTUXCS;

- YMETh BOCIPHUHHMATH YCTHBIC M NMHUCHhMEHHBIC WHOS3BIYHBIC COOONICHHUS W TIOHUMATh
COJIEpXKaNIytocsi B HUX MHGOPMAIINIO, CBA3aHHYIO C pelIeHHuEM 3aaad NnpodecCHOHATBHOTO U
MOBCEIHEBHOTO XapakTepa; IPaMOTHO CTPOUTh YCTHbIE U NHCbMEHHBIE MOTHUBHUPOBAHHBIE
COOOIIIEHUSI Ha WHOCTPAHHOM SI3bIKE C IIEJIbI0 Tiepenayn uHdopmaruyu npodecCHoOHaTbHOTO U
MOBCEHEBHOTO COJICPKAHUS U PeaTH3allii KOMMYHUKATUBHBIX 3a/1a4;

- BIAJCTh HMHOCTPAHHBIM SI3BIKOM Ha YPOBHE, JTOCTATOYHOM JUIsl OCYIIECTBIICHUS
npo(ecCHOHANFHOTO W MEXKJIMYHOCTHOTO OOIIEHHS B THUIHMYHBIX CHTyallusX cdepbl
JESTENIbHOCTH, MIPEIyCMOTPEHHBIX HAIMIPaBJICHHUEM MOTOTOBKU 00y4YaroIerocs.

Onucanue MpakTUYeCKOW pabOThl COJAEPXKUT: TeMmy, 3adaHus, TpeOoBaHUSI K
BBITIOJIHEHUIO KOHKPETHOTO 3aJ]aHus 10 JIaHHOW TeMe, MOPSAOK BBITTOJIHEHHS 3aJaHusi, (OpPMbI
KOHTpOJIsI, TpeboBaHUs K OGOpMICHHMIO 3aqaHuil. {7 monydeHus OOMOITHHUTENbHON, Oolee
noApoOHOM HH(POPMAIIUU 110 U3YIaeMBbIM BOIIPOCAM MPUBEACHBI PEKOMEHTyeMble NCTOUHHKHU.



1.IlepeyeHb BUIOB NPAKTUHYECKOH PadOTHI M0 JUCUMIIIIMHE

Pa3nean / Tema Bun dopma TpeboBanus k
NPaKTHYECKOM KOHTPOJIS BbINIOJIHEHHU IO 321aHU I
padoThI
Pasznen 1: Hegpmezazosan ompacne. Urenue u Tect [TpuBuTHE 00YJAOIIIMCS
Pa3BuTHe HaBBIKOB aHATUTUYECKOTO IepeBO] (YK-4.1) HABbIKOB MH/IMBUyaJIbHOM
YTEHHUS U IEPEBOJIA AHTTTUHCKUX TEKCTOB I10 Ormpoc 1 KOJUICKTUBHOMN PabOTHI ¢
TEKCTOB I10 TEMaM: TEMaM; (VK-4.2) JUTEPATypPOii C TEM, YTOOBI
TeMa: Texuonoeuweckue npoyeccol 6 BBITIOJIHCHUC HHCBMeHHOG Ha OCHOBC UX aHaJIn3a U
XUMUYECKOU NPOMBILULEHHOCTNU 3aJaHUHN I10 safaHne 0000IIIEHHST OHU MOTJIH
uHcmpymenmol u 060pyoosarie TEKCTaM; YK_4'3) JenaTh COOCTBEHHBIE
BBITIOJIHEHUE BBIBOJIbI TEOPETUUECKOTO U
Tema: Pedepuposannue crarei, 3a/IaHui 110 IIPAKTHUYECKOI'0 Xapakrepa,
COCTABJICHUE aHHOTALMH TECTUPOBAHUIO 000CHOBBIBAs UX
COOTBETCTBYIOIIUM 00pa3omM
Paznen 2: Mamepuanwi, Yrenue u Tect [IpuBuTHE 0O0yUaromUMCs
ucnov3yemvle 8 XUMUYeCKol nepeBo (YK-4.1) HABBIKOB MH/IMBUIyaIbHOU
NpOMbIUIEHHOCMU. TEKCTOB I10 Ompoc 1 KOJUICKTUBHOM PabOTHI ¢
Pa3BuTHE HaBBIKOB aHATMTUYECKOTO TeMaM; (YK-4.2) JIATEPATyPOHi © TeM, 4TOObI
4TEHHs U [EPEBO/IA AHTTHACKHMX BBITIOJHEHUE [IMCBMEHHOC | ) cnope Hx anammsa u
TCKCTOB I10 TCMaM. 3aaHKi 110 sanaHue 0000IIEHUS OHU MOTJIU
Tema: Ocrosnvie npooyxkmei, TEKCTaM; VK-4.3) JeJ1aTh COOCTBCHHBIE
nojydyaemsle 6 pesyjibmame nepecoHKu
negm, BbIl'IOJ'II—ieHI/Ie BBIBOJIbI TEOPETUYECKOTO U
TeMma: Bsaumooeicmeus 6 3a/IaHui 110 MPaKTUYECKOr0 XapakTepa,
INIEKMPOJUNMHBIX pACmMeopax. Honnvie TCCTI/IpOBaHI/IIO O6OCHOBBIBaﬂ HX
meopuu COOTBETCTBYIOIIUM 00pa3omM
Tema: PedepupoBanue crarei,
COCTaBJICHUE aHHOTALHI
Paznen 3: @yuxyuu u npumenenue Yrenue u Tect [TpuBuTHE 0O0yUaromUMCs
XUMUYECKUX 06beKmoe. EPEBO (YK-4.1) HaBBIKOB MHIUBUIyaIbHOM
TEKCTOB 10 Ompoc U KOJUIEKTUBHOW pabOTHI €
Pa3BuTHE HaBBIKOB AHAJIUTUYECKOTO TeMam: (YK-4.2) JHTepaTypoii ¢ TeM, ITOGHI
YTEHUS U TIEPEBO/Ia aHTTTUHCKHUX BEIOJTHEHIIE [Tucemennoe | 4 OCHOBE HX AHAIH3A 1
TEKCTOB IO TCMaM: 3aJaHuH 110 SafaHnuce 00001IEHNST OHU MOTJIH
Tema: IIpoucxoacoenue u Hakonienue TeKCTaM: VK-4.3) [leaTh COBCTBEHHbIE
y2ne6000pooos. BBITIOJTHCHUE BBIBOJIbI TEOPETUUECKOTO U
Tema: Hnnosayuu 6 xuvueckoii 3a/IaHui 110 MPAKTUYECKOTO XapaKTepa,
HpOMbILLTEHHOCTIL TECTUPOBAHUIO 00OCHOBBIBAs X
COOTBETCTBYIOILIM 00pa3oM
Tema: PedepupoBanue crareii,
COCTaBIICHIE aHHOTAIHI
Pa3znen 4: Vmumusayus. besonachocms | UTeHHE 1 Tect [TpuBuTHE 00yUarOIMUMCS
npu pabome 6 obracmu Xumuueckol | IEPEBOJ (YK-4.1) HaBBIKOB MHIUBUIyalbHOM
npomvuunennocmu.  Qbopydoeanue no | TEKCTOB TIO Omnpoc 1 KOJUIEKTUBHOM paboTHI ¢
TeMaMm; (YK-4.2) JUTEPaTypOH ¢ TeM, YTOOBI




bezonacrnocmi. BBITNIOJIHEHUE [TnceMeHHOE Ha OCHOBE UX aHalIHu3a U
3aJaHuH 110 BaJgaHue 0000IIIEHNS OHU MOTJIH
Pa3zBuTHe HaBBIKOB aHAJUTUUECKOTO .
. TEKCTaM; VK-4.3) nenaTh COOCTBEHHBIE
YTEHUS U TIEPEBO/Ia aHTTTMHCKHUX
BBIIIOJIHEHHE BBIBOJIbI TEOPETHUUECKOTO H
TEKCTOB I10 TEMAM: .
T 3aJIaHHH 110 MPaKTUYECKOr0 XapaKkTepa,
Ma: Ok K )
¢ Oxonozuueckas besonacnocms TECTUPOBAHUIO 000CHOBBIBas UX
TeMa:HpOMblmﬂeHHaﬂ U 3KoOHomuvyeckas COOTBeTCTBYIOIHI/IM O6pa30M
bezonacrocmeo.
Tema: Hcnonvzosanue ompabomannvix
mamepuanos
Tema: PedepupoBanue crarei,
COCTaBJICHHE aHHOTALIUN
Pasznea 5: Ilepepabomrka. | UteHue u Tect [TpuBuTHE 00YJArOIIIMMCS
Hegmenepepabamwisarowue nepeBo (VK-4.1) HABBIKOB MHIUBUYaIbHOM
npeonpusmusl. TEKCTOB I10 Ompoc 1 KOJUICKTUBHOM PabOThI ¢
Pa3BuTHE HaBBIKOB aHATMTUYECKOTO TeMam; (YK-4.2) JIATEPATYPOHi © TeM, 4TOObI
YTEHHS U NEPEBOJIA AHTTTMHCKIX BBINOJIHEHHE L
TCKCTOB 110 TCMaM. 3a7aHui 1o 3az;§1121/1§ 0000IICHUST OHH MOTJIH
;l“YeMa. Cocma86 Cbipoll  Heghmu. TEKCTaM; VK-4.3) JIeNiaTh COOCTBEHHBIC
oyecc nepepabomku u nepecoHKu
6p U pep p BBIIIOJIHEHHE BBIBOJIbI TEOPETHUECKOTO H
en3una. .
3aJlaHui 110 MPaKTUYECKOI0 XapaKTepa
Tema: Monexynvl 6 2azax u HCUOKOCHISX. P p pa,
TECTUPOBAHUIO 000CHOBBIBas X
Monexynvl 6 meepovix geugecmeax.
COOTBETCTBYIOIIUM 00pa3omM
Tema: Pasnosecue sicuoxocms — nap.
3asucumocms memnepamypul om
paesHoeecus napa.
Paznen 6: Cucmema mesxcoynapoonoeo | Urenune u Tect [TpuBuTHE OOYyUaroIMMCs
ayouma negpmu u 2asa. EPEBO (YK-4.1) HaBBIKOB MHIUBUIyaIbHOM
Pa3BuTre HaBBIKOB aHAIUTHYECKOTO TEKCTOB 110 Ompoc U KOJJIEKTUBHOM paboThI ¢
YTCHUSI ¥ TIEPEBOJIA aHTIIUHCKHUX TEMaMm; (YK-4.2) JIATEPATYPOIi C TEM, YTOOBI
. [TrceMeHH
TCKCTOB I10 TCMAaM: BBIIIOJIHEHUE CbMCHHOC Ha OCHOBE MX aHallu3a u
. o anaHu
Tema: Haubonee kpynuvie kamezopuu | 3aiaHAN IO Sa/laHnC 000011IeHNU OHA MOTJIH
3anacoe Hequu U easa 6 coomeemcmeuu | TEKCTaM; yK-43) IelaTh COOCTBEHHEIE
¢ knaccugpuxayueti SPE. BBITTOJTHEHHE BBIBOJIbI TEOPETUYECKOTO 1
5 3aJlaHu 110 MPAKTUYECKOT0 XapakTepa,
TeMa: B3(1MMO()€MCW16Mﬂ 6
TECTUPOBAHUIO 000CHOBBIBas UX

DNIEKMPOJIUMHbIX pACMEOpAX.

COOTBETCTBYIOIIUM 00pa3omM




2. TemaTuka u 3aaHus 1J151 NIPAKTUYECKO padoThI

Pexomenayembie ucTouyHuKH (cM. CITUCOK peKOMeHIyeMoit uteparyps 1-9)

2.1 Ymenue u nepegod mexcmos. Bvinonnenue ynpaxcnenue no mecmy. Ycmuulii onpoc.
2.1.1 Ymenue u nepeod nmekcmos.

Bo BpeMs mpakTHYeCKMX 3aHATUH Ba)XHO yMEHHE paboTaTh ¢ y4eOHOW W HAyIHOH
autepatypoil. HeoOXoaumMo HayduuTbcs NpPaBWIBHO €€ YUTaTh, MOHMMATh M BECTU 3aIHCH.
BaxHO TOMHUTB, YTO pallMOHATIbHbBIE HABBIKK PAOOTHI C KHUT'OM MO3BOJISIOT S3KOHOMUTH BPEMSI U
MOBBIIIAIOT MPOAYKTUBHOCTbD.

I'pamoTHast paboTa ¢ KHUTOH, )KYpHAJIOM, TOCOOMEM U T.II., OCOOCHHO €CJIH pedb UIET 00
yueOHOM M Hay4yHOMH JIMTeparype, mpeamnoiaraeT coOatoeHue psja npaBui. Buauane crienyer
O3HAKOMUTBCSI C TEMOM TEKCTa, T.e. MPOYHMTATh 3arjiaBue. JTO JaeT OOLIYI0 OPHEHTHPOBKY,
MPEJICTaBICHUE O CTPYKTYpE U BOIIPOCax, KOTOpble paccMarpuBaioTcs B Tekcre. Crenyromui
stam - yteHue. [lepBbIil pa3 menecooOpa3HO MPOYUTATH TEKCT OT Hayaja A0 KOHIA, YTOOBI
MOJIYYUTh IEJIbHOE MpejcTaBlieHue 00 u3noxeHHoW uHbopMmanuu. [Ipu mOBTOpHOM 4YTEeHUU
IIPOUCXOJUT TOCTENEHHOE IIYOOKOE OCMBICIEHHE MaTepuana; BBIIEICHHE KIIOYEBBIX CJIOB,
OCHOBHBIX HJIeH, CHCTEMbl apryMEHTOB, HamOojee SPKUX MPUMEpoB U T.n. HempemeHHbIM
NPaBUJIOM YTECHHUS [IOJDKHO OBITh BBISICHEHHE HE3HAKOMBIX CJIOB, TEPMUHOB, BBIPAKEHHIA,
HEU3BECTHBIX UMeEH, Ha3BaHUil. C 3TOil LeTpI0 HEOOXOIUMO YMEHHUE MOIb30BATHCS CIOBApEM U
JpYTMMU CIIPAaBOYHBIMM M3IaHMSIMM, a Takxke pecypcamu cetu WHrepHer. MoxHO 3aBecTu
CHeIHallbHbIE TEeTPaay WK OJIOKHOTHI. UTEHHS TECTOB U BBHIMOJIHEHHUE YIPAKHEHUH 10 TeKCTaM
MO3BOJISIIOT  OTPa0OTaTh HABBIKM M YMEHHS BECTH TIIOMCK HEoO0XOoaAuMoW uHGOpMAaIuH,
0o0pabaThIBaTh U CUCTEMATHU3UPOBATH €€.

Boiaensitor uemuipe ocnogHble yCmaHo8KU 8 YUmeHUuU y4eOHO-HaAYUH020 MeKCma.:

*  uH(pOPMAIMOHHO-TIONCKOBAsI (3a7a4ua - HAMTH, BHIACITUTh HCKOMYIO HH(OPMAIHIO);

* ycBamBaromas (yCWJIHMS YUTATENsI HANpPaBJICHbI HA TO, YTOOBI KaK MOJYKHO TOJTHEE
OCO3HATh W 3allOMHHTHh KaK CaMH CBEICHHS, W3JIaraeéMbIe aBTOPOM, TaK M BCIO JIOTHKY €Tro
paccyXIeHui);

*  QHAIUTUKO-KPUTHYECKAsl (YUTATEIh CTPEMHUTCS KPUTHYCCKH OCMBICIUTH MaTepHal,
MPOAHATU3UPOBAB €r0, OMPECIUB CBOE OTHOIICHHE K HEMY);

* TBOpYeckKas (CO3/aeT y YuTaTessi TOTOBHOCTh B TOM WJIM MHOM BUJE - KaK OTIPAaBHON
IYHKT U1 CBOMX pAacCyKIACHHMH, Kak oOpa3 Juisl AEWCTBUS MO aHAJOTUU M T.II.; MCIOIb30BaTh
CYXJIEHUSI aBTOpa, XOJ €ro MbICIEH, pe3ynbTaT HaONIo/leHUs, pa3pabOTaHHYI0 METOAMKY,
JOTIOTHUTD UX, [TOABEPTHYTh HOBOM IIPOBEPKE).

Hayunas metoauka paboThl ¢ JUTEpaTypoil MpeaycMaTpUBACT TaKXKe BEJICHHE 3aluCH
IPOYUTAHHOTO. DTO IMO3BOJISIET NPUBECTH B CUCTEMY 3HAHUS, IOJYYEHHbIE NpPH YTEHUH,
COCPEOTOUYNTh BHUMAHUE Ha TJIaBHBIX MOJIOKEHUSX, 3a()MKCUPOBATh, 3aKPEMUTh UX B MAMSATH, a
IIpU HEOOXOIMMOCTH BHOBb OOPATUTHCA K HUM.

2.1.2 Boinoainenue ynpajicnenue no mecmy.

Ha BbImoNHEHMsS ynpaKHEHUl OTBOJUTCS ONpEETIeHHOE BpeMs. Bpems BbINOIHEHUs
3a/IaHUS 3aBUCUT OT YPOBHS €r0 CJIOXHOCTH W YPOBHS MOJTOTOBJIEHHOCTH CTYIEHTA. 3aJaHue
CUUTACTCA yCHCHIHO BBIITIOJIHCHHBIM B TOM cnyqae, €CJIM OHO BBIIIOJJHEHO ITIOJIHOCTBKO B

OTBCACHHOC IUJId HETO BpPEMdA, a TaKKC B HEM HCET CYNICCTBCHHBIX TI'PAMMATHUYCCKUX U
JIEKCUYCCKHUX OIINOOK.

HODHZ]OK BbIINIOJHCHUSA 3a1aHUA

VYrpakHeHHs] COCTABJIEHBI C YUYETOM MaTepHaia MPaKTHYECKHX 3aHSATHU 10 KaKIOH Teme
JMCUUILTHHEL (MOIyIst). [IJIsi MOATOTOBKM K BBINMOJHEHUIO YIPAXHEHUH HEOOXOANMO H3YYUTh
Marcpual 110 Ka)K)IOﬁ TEME OUCHUIIIINHBI, HeO6XO)II/IMO IOHATH JIOTUKY H3JIOKCHHOI'O
MarepHania.




B npornecce BhINOMHEHUS YIIPAKHEHUH HEOOXOAUMO BBINOJIHUTH CIEAYIOLIEE:

* IIpexxne Bcero, ciaeayeT BHUMATEIbHO HM3Y4YMTb THII U CTPYKTYpPY YIPaKHEHHS,
OLICHUTh OOBEM BPEMEHH, BBIZCNSEMOIO Ha €ro BBINOJHEHHE. DTO MOMOXET HACTPOUTHCS Ha
pabory.

 Jly4iie HauyMHATH BBIIOJIHATH T€ IIYHKTHI, B IPAaBUJIBHOCTU PEIICHHUS KOTOPBIX HET
COMHEHHUH, I0Ka HE OCTAHABIMBAsCh HA TE€X, KOTOPHIE MOTYT BbI3BATh JOJITUE Pa3IyMbs. ITO
IIO3BOJIUT YCIIOKOUTBCSI U COCPEAOTOUNTHCS HA BBIIIOJIHEHUH 00JI€€ TPYIHBIX BOIIPOCOB.

* OueHb BaXXHO BCErJa BHMMATEJIbHO YUTAaTh 3aJaHMs 10 KOHIIA, HE IBITAsACH MOHSATH
YCIOBHUS «,JI0 IEPBBIM CJIOBAM,» WM BBIIOJHUB MOJOOHBIE 3aJaHHUA B MPEAbIIYLIUX
TECTUPOBaHUAX. Takas cHemka HepeIKO NMPUBOAUT K JOCATHBIM OLIMOKAaM B CaMbIX JIETKHX
BOIIPOCAX.

* Ecin BBl He 3HAaeTe OTBETa Ha BOIPOC WIM HE YBEPEHBI B IPABUIBHOCTH, CIEHYET
HPOMYCTUTh €r0 U OTMETHUTb, YTOOBI IOTOM K HEMY BEPHYThCH.

» Ilcuxosnorn Takke COBETYIOT IymaTh TOJIBKO O TeKyuleM 3anaHud. Kak mpasuio,
3aJaHusI B YIIPaKHEHHSIX HE CBSA3aHBI IPYT C JAPYTOM HETOCPEACTBEHHO, TIOATOMY HEOOXO0IUMO
KOHLEHTPUPOBATHCA HAa JAHHOM BOIPOCE M HAXOIUTH PELIEHUS, MOAXOASAIINE UMEHHO K HEMY.
Kpome Toro, BBINOJTHEHHE 3TOW PEKOMEHAAIMH JAacT €Ile OJUH ICHUXOJIOTUYECKUN IPPEeKT —
IIO3BOJIMT 3a0BITh O HEy/laue B OTBETE HA NPEAbLAYIIHUNA BONIPOC, €CIM TAKOBasi UMeJa MECTO.

* MHorue 3aJjaHusi MO’KHO ObICTpee pelluTh, €CJIM HE UCKATh Cpa3y MPAaBUIbHBINA BapUaHT
OTBETA, a IIOCJIEN0BATEIbHO MCKIIOYATh T€, KOTOPHIE SBHO HE MOAXOIAT. MeTos MCKIIOUeHUs
II03BOJISIET B UTOT€ CKOHIICHTPUPOBAaTh BHUMAHUE HA OJJHOM-/IBYX BEPOSITHBIX BAPUAHTAX.

* PaccunTbiBaTh BBINOJIHEHHUE 3a/laHUN HYXHO BCErJa TakK, YTOOBI OCTAJOCh BpeMs Ha
OpoBEepKY U J0paboTKy (mpumepHo 1/3-1/4 3amiaHMpoBaHHOTO BpeMeHH). Toraa BeposTHOCTh
ONUCOK CBOJUTCS K HYJIIO M UMEETCs BpeMs, YyToObl HaOpaTb MakcHUMyM OaijloB Ha JIETKUX
3a/laHusAX U COCPENOTOUYUTHCS Ha pEUIeHUM O0ojiee TPYIHBIX, KOTOpblE BHayalleé MNPULLIOCH
IIPOITYCTUTb.

* [Iponecc yraapiBaHus NpaBUIbHBIX OTBETOB JKENATEIBHO CBECTH K MUHUMYMY, TaK Kak
3TO YpeBaToO TeM, YTO OOydaromuiics 3a0yJeT O INIABHOM: YMEHHUHU HCIOJIb30BATh MMEIOIINECS
HAKOIUIEHHbIE B yUeOHOM IMpoliecce 3HaHus, U OyJeT HajesThcs Ha ynady. Ecinu yBepeHHOCTH B
IIPaBUJIBHOCTH OTBETA HET, HO HWHTYUTUBHO TOSIBISAETCA IPEANOYTEHUE, TO IICUXOJIOTH
PEKOMEHAYIOT JOBEPATh MHTYUIMH, KOTOpas CUUTAETCs IMPOSBICHUEM INIyOMHHBIX 3HAHUU U
OIIBITA, HAXOMALMXCS HA YPOBHE IOJICO3HAHMUS.

2.1.3 Yemmuwuit onpoc. Hnugpopmauuonnoe cooduienue.

Onpoc — TumnoBble KOHTPOJIbHBIE 3aJlaHMsI, BONPOCHl Ui OOCYKIEHHs, ONMCaHUE
MoKa3arenel W KpUTEpUEB, WIKal, METOJWYECKHUE MaTepuaibl, OINpPEAESIoUUe MPOIeayphl
OLICHMBAHMSI YpOBHEH CQOPMHUPOBAHHOCTH pe3yiabTaToB oOydeHus. PpoHTasnbHas ¢Gopma
KOHTPOJIs, MPECTaBIsIomas co00if OTBEThl HAa BONPOCH! MpenojaaBaress B YCTHOH (opme mo

3alaHHBIM TE€MaM, pa3JieaMm.

OddexTuBHBIMU ABISAIOTCS T€ (OPMBI OMpoca, KOTOPbIE JeNalT HePOpMalIbHBIM
KOHTpPOJIb 3HAHWM, YMEHUH U HABBIKOB, OPraHMYECKHU BIUJIETAIOTCS B COAEpKAHNE KOHKPETHOTO
3aHSTHSI U BBITEKAIOT U3 €T0 3a/a4.

KonTpons Ha 3aHATHAX MOKET OBITDH VHAUBUAYaJIbHBIM W
KOJUJIEKTUBHBIM.

WuauBuayanbHblil onpoc — 310 Hanbosee 3¢ dexTrBHas ¢popMa mpoBepku 3HaHUH. OH
MOYET OBITh YCTHBIM WJIM MUCHMEHHBIM.

VYcTHBI ompoc HEOOXOAMM JJIsi MPOBEPKH YCBOCHUS TEOPETHUECKOro Marepuala,
YMEHHMsI paCKpbIBATh BHYTPEHHIOIO CYIIIHOCTb SIBJICHUU.



NuauBuayanbHbI ONMPOC MO3BOJISIET MOJNYYUTh OoJiee TMOJHBbIE M TOYHBIE JaHHBIE 00
YPOBHE YCBOEHHUSI, OJTHAKO OH UMEET CYUIECTBEHHbBIN HEJOCTATOK: IPU MHAUBUIYATIBHOM OIIPOCE
OUYEHBb MaJIbI 0XBAaT 00yYaeMBbIX; MPU MHIUBUIYATHLHOM OIPOCE OTBEUAET JUIIb OJUH CTYICHT,
a ocrajbHble OOydaeMble OCTAlOTCS MacCUBHBIMU. [loaToMy mpenojaBaTenio Cleayer,
CIpaluBasi OJHOIO, AaBaTh YCTAHOBKY OCTaJIbHBIM TaKMM OOpa3oM, YTOOBI 3TOT Mpolecc ObLI
o0yyJaroumM, To €cTb oOecreunBal MOOMIM3ALNI0 M AKTUBHOCTh BHHUMAHHUS BCEX CTYJEHTOB.
CTymeHThl MOTYT TPEUIOKUTH CBOHM TUIAH OTBETA WIIM HUCIPABUTH T€ OMIMOKH, KOTOPHIE OBLIN
JIOTIYIIEHBI MIPH OTBETE€ UX OJHOKYPCHUKOM, a TaK)K€ MOATOTOBHUTH BOIPOCHI MO COACPIKAHUIO
orBeta. Hy)XHO pekOMeHI0BaTh CTy/IEHTaM 3allMChIBaTh CBOM 3aMeyaHHs MO XOIy OTBeTa. B
ATOM Cy4ae MOXKHO OYJIET OIEHUTh HE TOJBKO TOTO, KTO OTBEYAJl, HO M TOTO, KTO MPHHUMAI
ydacTue B 00CYXJIEHHUH OTBETA.

OpoHTANBHBIM OMpPOC HMEET OIlpeAeieHHbIe JOCTOMHCTBA W Henmoctatku. K ero
MOJIOKUTEIBHBIM KaueCTBAM MOKHO OTHECTH BO3MOXXHOCTh OXBaTa MPOBEPKON OJHOBPEMEHHO
BCEX CTYJCHTOB TPYIIbI, BO3SMOXXHOCTh OIIEHUBATh (IIOCTaBUTh OTMETKH) 32 OAWH M TOT XKE
OTPE30K BPEMEHU BCEX WM OOJBIIMHCTBO oOy4arommxcs. [Ipy (poHTaIbHOM KOHTpOJIE BCE
CTYJEHTBl HAXOMAATCA B HAIPSHDKEHUU, TaK KaK 3HAIOT, YTO UX B JIIOOYIO MUHYTY MOTYT BBI3BaTh,
MO3TOMY UX BHHUMaHHE COCPEJOTOYEHO, a MBICIH CKOHILEHTPUPOBAHBI BOKPYI TOH pPabOTHI,
KOTOpasi BEACTCS B TPYIIIIE.

OObuHO  (DpOHTANBHBIA  ONMPOC TPOBOJUTCA KAaK YCTHOE  BOIPOCHO-OTBETHOE
yIpaxHeHHe, B KOTOPOM BOIIPOCHI CTyJIEHTaM 3agaeT mpernoaaBarenb. OAHAKO HE CTOUT
3a0bIBaTh, YTO MPU (PPOHTAIBLHOM OIMPOCE, HEOOXOAUMO CHaydaja 3aJaTh BOIPOC, a 3aTeM YKe
Ha3BaTh (DAMUIIUIO WJIM UMS CTYICHTA, KOTOPOTO HEOOXOJHMMO BBI3BaTh, a HE HA00OpOT. DTO
rapaHTUPYET BKIOUCHUE B pabOTy BHUMAHWMS M MBIIUICHHUS BCEX CTYJICHTOB, KOTOPBIC BO BPEMs
MOCTAaHOBKM BOIIPOCa YK€ TOTOBATCS K OTBETY. TeMIl ompoca JOJKEH OBbITh TOCTaTOYHO
BBICOKMM, YTO AaKTUBHM3HPYET YMCTBEHHYIO JIESTENIbHOCTb, BHUMaHHE, COCPEIOTOYCHHOCTD,
BEIpa0aThIBaeT OBICTPYIO PEUEBYIO PEAKIIMIO HA MHOCTPAHHOM S3BIKE, 4 3TO, B CBOIO OYEpEIb,
MOBBIIIACT 00yJaroImuid 3G (HeKT mporecca KOHTPOJIS.

Taxxe mpu (QpPOHTATEHOM OMPOCE XOPOIIO HKCIOJIB30BATh PA3NIMYHBIC JIEKCHUECKUE,
rpaMMaTtudeckue, opdorpaduueckre urpsl, COPEBHOBAHUS U TaK Jlajee.

Onnako (poHTANBHBIM OMPOC JaeT TOBEPXHOCTHOE TMPEJCTABICHUE O 3HAHHIX
CTy/IeHTOB. OPOHTATBLHBIN OMPOC CYUTAETCS OTHOCUTEIHLHO HETJIYOOKHUM B CHUITY ONpPEIeIEHHON
paccpeoTOUeHHOCTH BHUMaHUs MPEnoAaBaTeliss HA MHOTOYHCIIEHHBIE OOBEKTHI.

HenocraTku MOKHO HEWTpalIn30BaTh KOMOMHUPOBAHHBIM OIIPOCOM.

KomOuHMpoBaHHBIN ONpPOC — ATO OMNPOC, COUETAIMA B ce0e HMHAUBHAYATbHBIM U
dbponTanbHbI (opmbl ompoca. He Oomnee TpeTu 3aHsATHS OYAET YIEIATHCA MPOBEPKE YMEHHI
MOHOJIOTHYECKON YCTHOW peuH, T. €. HHAWBHUyaIbHOMY KOHTPOIIIO, @ OCTallbHasl 4acTh - Oy/eT
nocesiieHa (poHtaneHOM pabote. [Ipu mcmonb3oBaHUM ATOM (PopMBI OmMpoca, BOMPOC HIU
3a/IaHUE aJIPECyeTcsl HE TOJBKO OJHOMY CTYJEHTY, KOTOPOTO TUIAHUPYETCS CIPOCUTH
WHIUBUIYaJIbHO, HO U BCEM OO YUYaIOIIMMCS TPYIIIIBL.

HNudopmanuonHoe cooduieHne - 3To BUA PabOTHI MO MOATOTOBKE HEOOJBIIOTO IO
00BeMy YCTHOTO COOOIIEHUS 7Sl O3BYYMBAHHUS M3YUYEHHOTO MaTepualia B IMPOIEcCe YTEHUs
TEKCTa W BBHIMIOJHEHUS ympakKHEeHW 1o TekcTy. CooOmaeMas mHbOpMaIus HOCHT XapakTep
000011eHUs, OTpaXKaeT U3yYeHHbIE TaHHEIE.

Coobmenne oTnnyaeTcsi 00beMOM U XapakTepoMm uHbopmari. Bo3aMokHO MHChMEHHOE
odopmiieHHe 3aaHus. PermaMeHT BpeMeH! Ha 03BYYHBAHHE COOOIICHHUS - 10 5 MUH.

Ilpu nooecomoske unghopmayuonnoco coooweHus HeobxooUMo:

* H3y4YUTh MATEpHUAI [0 TEME;

* COCTaBUTH IJIaH WK TPaUUECKyIO CTPYKTYPY COOOIICHNUS;



¢ BBIJICJIUTH OCHOBHBIC MMOHSTUS U UJICU,

* pa30uTh MaTepual Ha BBEACHME, Maparpad, NepeJarollie OCHOBHBIE MBICIH U
3aKJIFOUYEHUE UITU BBIBOJIBI,

* 0opOpMHUTH TEKCT MUCBMEHHO (eciiu TpeOyeTcs);
* cIaTh HAa KOHTPOJIb NIPENOIaBaTeI0 M 03BYUYUTh B YCTAHOBIICHHBIN CPOK.

TpeooBaHus K BLINOJHEHHUIO BHINICONMCAHHBIX 3A1aHNN

[Ipy mMOATOTOBKE K YCTHOMY OIIPOCY HEOOXOIUMO TOBTOPHUTH JICKCHYECKUH U
rpaMMaTUYeCKHii MaTepual COOTBETCTBYIOLIMX pa3ZefioB ydyeOHUMKAa M Y4eOHBIX MOCOOHH 1O
IAHHOU TEME.

IlopsiioK BLINOJHEHMS 3a1aHNA:

Ne Copnepxanue YposeHb Bpems Ha Bpewms otsera
3anaHue CJI0)KHOCTH | IOJITOTOBKY
1 IIpounTath BCIIYX OTPBIBOK nu3 | ba3zoBsiit 1,5 muH. 1,5 muH.
UH(OPMALIMOHHOTO W Hay4HO-
MIONYJIIPHOTO CTUIIMCTUYECKU
HEUTPAIBbHOI'O TEKCTA.
2 BreImonHUTE TIEpEBOJ] OTPHIBKA. bazoBsrlii 15 muH. 1,5 muH.
3 3agath 5 BOIPOCOB Ha ompenaesieHHylo | ba3oBbii 1,5 muH. 1,5 MuH.
TEMY. Crynenty  mpemyaraercs

BU3YaJIbHBIA CTUMYJT ¥ KIIFOYEBBIC CIIOBA
(0 9yem Ha/IO CIIPOCHTB).

4 OTBeTUTh Ha HECKOJBKO BoOIpocoB | Cpeanuii 1,5 mum. 1,5 mun
IpenojaBaTesis o MPEeAI0KEHHOM TeMe.
5 CpaBHUTH 2 NPEJI0KEHHBIE TEMBI
Bricokui 1,5 muna 2 MUH.

dopmMa KOHTPOJIA
YreHyMe ¥ 1EepeBOJ  OTPLIBKA W3 HMHGOPMANMOHHOIO WM HAYYHO-IOOVISIPHOLO
CTHUJIINCTHYCCKHU HCfITDaJII)HOFO TEKCTA.

®BHUMATENILHO MPOYUTATh TEKCT 3a/1aHUs PO ceO;
®BLIJICJIUTE CUHTAIrMbI B JJIMHHBIX IPCJIOKCHUAX, TPYAHBIC IJId IPOU3HOLICHUS CJIOBA,
®pa3METUTh UHTOHAIIUIO PA3JIMYHBIX TUIIOB KOMMYHHKATUBHBIX TPEJIOKECHHUIA;
e[IpOYNTATh TCKCT WHICIIOTOM, a IOTOM BCIIYX, o6pau1as{ BHUMAHHUEC HaA CIUTHOCTb U
OerjocTh peuw;
® BBINIOJHUTH MEPEBOJ OTPHIBKA TEKCTA, MOJB3YICh CIOBapeM U oOpalias BHUMaHHE Ha
rpaMMaTHYCCKUEC U JICKCHYCCKUEC CIIOKHOCTH.

Y CII0BHBIN IHAJIOT - paccipoc:

®BHHUMATEJILHO YHTaTh TEKCT 3ajaHus, oOpamas oco0oe BHUMaHHE Ha YCJIOBHS
mpeiaraeMoi CUTyaluu OOIIEHUS ¥ OTPaHUYUTENH (ITyHKTHI TUTaHa) M 00beM Juaiora (Bpems);

e3a71aBaTh TpeOyeMble MO COAEPKAHUIO BOMPOCHI, T.€. OMUPATHCS HA KIIOYEBBIC CIIOBA,
JTaHHBIC B 3aJaHWM; 3a7aBaTh NPSIMbBIE BOMPOCHl, Kak TpeOyeTcs B 3aJaHUU; HCIOIB30BaTh
JIEKCUKY M TPAaMMAaTHKy, COOTBETCTBYIOIINE KOMMYHUKATUBHOM 3aJlaye U CIOKHOCTU 3aJaHUS;
WCIIOJIH30BaTh MHTOHAIMIO, COOTBETCTBYIOIIYIO BEIOPAHHOMY THITY BOIIPOCA.

VY CIIOBHBIA AMAJIOT-OTBET:




®BHUMATEIILHO BBICTYIIATH BOIIPOC, o0parias 0coboe BHUMaHUE Ha KIIIOUEBEIE CIIOBA;
®OTBETUTh HAa TIIOCTABJIICHHbIE BOIPOCHI, u3JIarags TpeOyeMylo MO0 COAEpPKaHHUIO
uH(pOpMalIMIO, T.€. ONMUPAsICh HA KIIOYEBBIE CJIOBA, JAaHHBIE B BONPOCE, MPEICTaBUTh OTBET;
UCIIOJIB30BaTh JIEKCUKY W TpaMMaTHKY, COOTBETCTBYIOIIME KOMMYHUKATHUBHOM 3ajade U
CJI0’KHOCTH 33JIaHHU; UCTIOJIb30BATh COOTBETCTBYIOIIYIO HHTOHAIUIO.
TemaTuyeckoe MOHOJIOTHUYECKOE BBICKA3bIBAHUE
BHuMarenbHO mpounTaTh TEKCT 3aJaHus, oOpaias oco00e BHUMaHHE Ha BbIACINsEMbIC
3JIEMEHTBI COJIEP)KaHUSA U OTpaHUYHUTENH (IIYHKTHI IUIaHA) U 00beM MOHOJOra (Bpemsi, KOJI-BO
dpa3 B OTBETE); pacKpbIBaTh COJIEP)KAaHWE BCEX MYHKTOB, CTPOUTh BBHICKA3bIBAaHHE B
COOTBETCTBUU C JIaHHBIM ILJIJAHOM; IMPU I[JJAHUPOBAHUM MOHOJIOTMUYECKOTO BBICKA3bIBaHUS

CHa4dalla MIpoaAyMaTb KIIHOYCBBIC (bpa3BI KaXXZI0ro IIyHKTa, Ha4YWMHATb CJICAYET C 06]].[61"0
MMpEaACTABIICHUA TCMBI;

IlepeyeHb TeM A5l MOATOTOBKHU K YCTHOMY OIIPOCY:

No

W/ | Templ 15t HOATOTOBKH K YCTHOMY ompocy (paszieiiam)

IHoaroroBka, TpaHCIOPTHPOBKA U XpaHeHHe He(pTU (OOBEKTHI, Uepe3 KOTOPbIE

1 MPOXOAUT HE(PTH O IMYTH OT CKBAKUHBI 10 HeTenepepadaThIBAIOIIETO 3aBO/Ia; BUIBI
TpaHCIOpTa JyIsl IepeBO3KU HETU U He(PTEPOTYKTOB)

2 TpyoOonpoBoanasi apmarypa (kiaccupukanus TpyoOrpoBOAHON apMaTyphl 10
(GYHKIIMOHATLHOMY Ha3HAUYEHHUIO; OCHOBHBIE YaCTH TPYOOIIPOBOIHOM apMaTyphl)

3 IlepepadoTka HedTH (OCHOBHON MPUHIIUI IEPETOHKH HE(PTU; OCHOBHBIE MMPOIYKTHI,

[I0JIy4aeMbl€ B pe3yJibTaTe MePEeroHKu HeTH; METOIbl TepepadboTKU He(TH)

4 O0ecnevyeHune 6e30MaACHOCTH MPOU3BOACTBA (3KOJOrHUECKast 0€30MaCHOCTD;
MIPOMBIIIJICHHAS ¥ 9KOHOMHYECKasi 0€30MacHOCTh; OXpaHa Tpy/ia)

5 MexayHapoaHbIi ayIMT 3a1aCOB He(PTH M raza. AHAJIU3 pUCKA
reoJIoropa3peiouHbIX pador. OueHka pbIHOYHON CTOUMOCTH HedTerazoBbIxX
00bexkTOB (OCHOBHBIE JIEMEHTHI ayAUTa 3a11acOB HEPTHU U ra3za, OCHOBHbBIE
MEXyHapoAHble Kilaccu(uKanuu 3anacoB HeTH U ra3a; OCHOBHBIE METO/IbI
oIpeJiesIeHus 3anacoB HeTH U rasza)

6 O0opynoBaHue YCThsl M KOHCTPYKIMS CKBAKUHBI (TIOHATHS «CKBOKUHA» M «CTBOJT
CKBAXXHUHbBD»; YCTHC CKBAXKMHbI; BHCITHUC 1 BHYTPCHHHUEC KOMIIOHCHTBI YCTHEBOI'O
o0opymoBaHus)

IlepeyeHb TEKCTOB U YVOPAKHEHHM ¢

FORMATION OF OIL
A) Crude oil is a complex mixture of hydrocarbons with minor proportions of other
chemicals such as compounds of sulphur, nitrogen and oxygen. To use the different parts of the
mixture they must be separated from each other. This separation is called refining.
B) Crude oils from different parts of the world, or even from different depths in the same
oilfield, contain different mixtures of hydrocarbons and other compounds. This is why they vary
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from light colored volatile liquids to thick, dark oils - so viscous that they are difficult to pump
from the ground.

C) Hydrocarbons vary in structure depending on the number of carbon atoms and the way
in which the hydrogen atoms combine with them. Hydrocarbons can be arranged as straight
chains, branched chains or closed rings. There are two main chemical families of hydrocarbons -
the alkanes and the alkenes.

D) As the structure of hydrocarbons varies so much, thousands of synthetic products can
be manufactured with many different properties. Hydrocarbons with small molecules make good
fuels. Methane (CH4) has the smallest molecules, and is a gas, used for cooking and heating and
generating electricity. Gasoline, diesel, aviation fuel and fuel oil are all liquid fuels.

E) Hydrocarbon molecules can be split up into smaller ones, or built up into bigger ones,
or altered in shape, or modified by adding other atoms. This is why they are a very useful
starting point (called a chemical feedstock) for making other materials. Even the thick black tarry
residue left after distillation is useful. It is called bitumen, and is used in tarmac for road
surfacing, and for roofing.

F) Oil is formed from the remains of tiny plants and animals (plankton) that died in
ancient seas between 10 and 600 million years ago. After the organism died, they sank into the
sand and mud at the bottom of the sea. Over the years, the organisms decayed in the sedimentary
layers. In these layers there was little or no oxygen present. So microorganisms broke the
remains into carbon-rich compounds that formed organic layers. The organic material mixed
with the sediments, forming fine-grained shale, or source rock. As new sedimentary layers were
deposited, they exerted intense pressure and heat on the source rock. The heat and pressure
distilled the organic material into crude oil and natural gas. The oil flowed from the source rock
and accumulated in thicker, more porous limestone or sandstone, called reservoir rock.
Movements in the Earth trapped the oil and natural gas in the reservoir rocks between layers of
impermeable rock, or cap rock, such as granite or marble.

EXERCISE 2 Give the English equivalents to the following word combinations.

TeMnepaTypa U JaBJICHHUC, M3 IIJIaCTd, OCTATKH KPOIICYHBLIX paCTeHI/Iﬁ H KUBOTHBIX,
HE3HAYUTCIIBHOEC KOJIMYECTBO, CJIOXHOC XHMHUYECCKOC COCAMHCHHUE, KOMIIOHCHTBI CMECCH,
pa3in4aroTeida OT ... 10, 0CaJ0K, COACPKAT CMECHU, MOT'YT pacCIiojlaraTtbCsd, Ha Oozee MCJIKHEC, a30T,
IJId IIPOU3BOACTBA APYTUX MATCPHAJIOB, 3@ MHOTHEC I'OIEI, MGJ’IKOSCpHI/ICTHﬁ CJIaHCII, HOpPICTI:Iﬁ
HU3BCCTHAK, OpraHWKa, HCIIPOHUIaeMad Iopoaa, croco0 COCANHCHUA aTOMOB.

EXERCISE 3 Give the Russian equivalents to the following word combinations.

many different properties, tarry residue left after, different depths in the same oilfield,
exerted intense pressure and heat, complex mixture of hydrocarbons, from light coloured to
thick, be altered in shape, trap between, depending on the number, organic material mixed with,
distilled into.

EXERCISE 4 Complete the following sentences, using the information from the text.
Two main chemical families of hydrocarbons...................
Hydrocarbon structure depends on....................
Different parts of the mixture can be used only after................
Thick black tarry residue left after distillation is...............
Different depths in one and the same oilfield contain...........
Hydrocarbons are difficult to pump from the ground because of..........
Crude oil isamixture.......................
The smaller the hydrocarbon molecules, the better the.............
Hydrocarbon molecules are chemical feedstock for............
Bitumen isused in.................c..o..e.



EXERCISE 5 Read and translate the text "How Oil Becomes Oil™, using the words after
the text.

How Oil Becomes Oil

Petroleum (literally rock oil, from the Greek petra- for rock and Latin -oleum for oil) is a
general term used to refer to all forms of oil and natural gas that is mined from the earth. What
most people concern them with is crude oil, the liquid mixture of naturally occurring
hydrocarbons, and natural gas, which is a gaseous mixture of naturally occurring hydrocarbons.
Hydrocarbons are complex molecules that are formed from long strings of hydrogen and carbon,
such as propane (C3H8) or butane (C4H10).

Petroleum is the final product that we get out of the ground. But how does it get there?
Petroleum begins as living animals, microscopic organisms (like diatoms or plankton) that live in
the oceans. When these organisms die, their bodies sink and collect on the ocean floor. These
organisms live all over the oceans and their bodies fall and collect on the ocean bottoms all over
the world. When the organic matter becomes buried and begin to decompose, they are referred to
as kerogen. Despite the apparent abundance of dead organisms raining down on the ocean
bottoms, there are specific conditions that must be met for these organisms to be transformed
into petroleum.

First, the area that the kerogen collects must be a restricted basin, a depression where
sediment can accumulate and where there is poor water circulation. When the oxygen is gone,
the decomposition stops and the remaining matter are preserved. The kerogen must be buried
under sediment where it will be altered through high temperatures and high pressures. As the
heat and pressure breaks down the kerogen, the hydrocarbon chains are freed. Long chains of
hydrocarbon are oil; shorter chains are gas, generally methane (CH4) and condensates such as
ethane, propane and butane. As the heat and pressure continues, the longer chains will continue
to break into shorter chains. If the process continues long enough, all that will remain will be
methane.

Compaction of the sediment, and the expansion of the kerogen as it is transformed into
petroleum cause it to be forced out of the rock it was created in (the source rock) and into nearby
sediments. If these sediments are porous enough (have microscopic holes) and permeable enough
(allowing for the flow of liquids), then the petroleum will migrate through the rock. Since gas
and oil are lighter than water, they can travel through water-saturated rock. Eventually the oil
will stop migrating as it meets rock that is not porous or permeable, and will collect in a trap. It
is these petroleum traps that geologists search for and that the oil companies drill into to recover
the oil.

Despite the simplicity, there are several conditions that must occur, otherwise, no oil will
be made.

First, there needs to be a source rock that contains the organic matter to be converted into
petroleum. This source rock is generally shale or other mudstones. There must be a reservoir
rock, usually sandstone or limestone that is porous and permeable where the oil can be stored
and transported. There needs to be a trap, something that is non-porous and non-permeable that
will hold the petroleum in the reservoir and prevent it from migrating further. Finally, there
needs to be enough heat and pressure to sufficiently cook the oil and gas out of the kerogen. If
anyone of these conditions is not met, then petroleum cannot be formed.

The important step in the process is the trap. Something needs to block or trap the
petroleum so it will accumulate into a large enough deposit for geologists to be able to locate it.
Petroleum traps come in several varieties, in various sizes and can be made through structural
processes (like folds and faults), or by sedimentary processes.

Structural traps work by folding or breaking the reservoir rock and placing it adjacent to
an impermeable rock layer, like shale. There are three types of structural traps. One of the most
common is a trap from the folding of the rocks. Anticlines bend the reservoir rock and create a
pocket at the apex of the fold where the petroleum cannot migrate. Normal and thrust faults can



result in petroleum traps by breaking the reservoir rock and moving it so that it is against an
impermeable rock layer.

The other way to trap petroleum is through stratigraphic traps. The diagram shows five
different types of stratigraphic traps. The differences between these and structural traps is that
these traps occur by the nature of how the sediment was deposited and not whether it was broken
or folded. The first two, sandstone lenses and sandstone pinch-outs, are the result of the changes
in deposition of the sediment. Thick layers of mud are covered by thinner layers of sand from
migrating shoreline, or by the sand deposited by large rivers. As sea level changes or rivers
migrate, the different sand and mud layers are interwoven creating lenses or pinch-outs. These
sand layers allow the petroleum to accumulate and the mudrock layers trap the petroleum.

Unconformities can create traps by burying truncated sandstone or limestone layers with
layers of mudstone.

Finally, salt domes can push up through buried sediment and deform the overlying layers
of rock. This causes folds and fractures to form in the rock, trapping the oil salt domes are the
primary places where the oil is found.

The words to be memorized:

abundance — pacripocTpaH€HHOCTb

to adjacent — cMeKHBIH, IpUIIErarOIIUi

apex — BepumHa

to cOOK — moaBepraThcs TEMIOBOM 00paboTKe

compaction — yrioTHeHue

decompose — decomposition — paznaratbcs - pa3noKeHHE

depression — BmaguHa

expansion — pacrpoctpaHenue (Ha OOJBIIIYIO IIOIIA/b)

fold — ckmanka

fracture — paszmom, TpemuHa

to interweave — nepeMeIMBaTh, BKPAIUIsATh

kerogen — keporen

lens — yeyeBuIIeOOpa3HAasK 3aICKb, JINH3A

to migrate — MUTpHUPOBaTH, IEPEMEINATHCS

mudstone — aprusuiuT

pocket — kapman

to pinch out — BeIKIIMHUBATHCS

to preserve — coxpaHsTh

restricted basin — orpanuuennsIii 6accein

recover oil — mo6bIBaTh HEPTH

truncated — cpe3aHHBIi, SPOTUPOBAHHBII

thrust fault — c6poc

unconformity — HecoriacoBaHHOE HAIUIACTOBAHUE

EXERCISE 6 Give the Russian equivalents to the following words.
Accumulate, fracture, specific conditions, salt dome, unconformity, gasoline, sediment,
opening up, decompose, organic matter, thrust faults, hydrocarbons trap, kerogen.

EXERCISE 7 Are the following statements true (T) or false (F)? Correct the false ones
with the right information and discuss your answers with a partner.
Structural traps are of two types.
It takes thousands of years for the petroleum to be made.
Structural geology is the subject for the students to miss.
Shorter hydrocarbon chains are oil.
Decomposition does not stop when the oxygen is gone.
The oil continues migrating in porous and permeable rocks.
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There are some specific conditions for the organisms to be met.
Stratigraphic traps are the ones that occur by nature.

A restricted basin is not the place for the kerogen to collect.

0.  The traps are important steps in the process of oil accumulation.
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EXERCISE 8 Look through the text "How Qil Becomes Qil» again and put the facts from
the text into the correct order.
Kerogen is developed.
The petroleum will collect in a trap.
The matter becomes buried.
Longer chains break into shorter ones, and methane remains.
The petroleum will migrate in the rocks which are porous and permeable enough.
The organic matter begins to decompose.
Kerogen is broken down.
The petroleum will stop migrating if rocks are not porous or permeable.
9. The petroleum is forced into nearby sediments.
10.  Kerogen is altered through high temperature and high pressure.
11. Dead organisms accumulate on the ocean floor.
12. Hydrocarbon chains are freed.
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EXERCISE 9 Read and translate the text "Physical and Chemical Properties of Oil". Tell
about the main properties of oil and its characteristic features, based on the information from
the text.

Physical and Chemical Properties of Oil

Oil is described by the physical properties of density, color, viscosity, thermal expansion
and other properties related to the number of carbon atoms in the molecules.

Petroleum can be of different colors. Oil colors vary in a very wide range from oilfield to
oilfield: from pale yellow, yellow and even colourless to dark grey, green and dark brown
shades.

The Sl unit is kg/m3 at a reference temperature, typically 15 C. Knowledge of density is
required for quantity calculations. In the USA and some other countries the density of petroleum
products is defined in terms of API gravity. This is an arbitrary scale adopted by the American
Petroleum Institute for expressing the relative density of oils. The API gravity scale is read
"backwards". The higher the API number, expressed as degrees API, the less dense (lighter) the
oil is. Conversely, the lower the degrees API, the more dense (heavier) is the oil.

Density of oils range from 0.65 to 1.0 gr/cm and more at 20 C. According to density, oils
may be light, medium and heavy. Light oil is characterized by the density of 0.5- 0.87; medium
oil: 0.871- 0.910 and heavy oil is described being as 0.910 - 1.05 gr/cm3.

Viscosity is a property of fluids that indicates their resistance to flow, defined as ratio of
shear stress to shear rate. Crude oils range in consistency from water-like to tar-like solids. Fluid
with a high viscosity such as syrup deforms more slowly than fluid with a low viscosity such as
water. Absolute viscosity is measured in Poise. The oil specific viscosity is usually defined as
ratio of absolute viscosity of a given fluid to absolute viscosity of water at the same temperature.
The viscosity of oil is dependent upon temperature, pressure and shear rate. Viscosity decreases
at temperature increases because molecules vibrate and interact less. Conversely, the viscosity of
oil increases at temperature decreases and it can become grease-like at very low temperature.

The volume of given oil mass increases with temperature, therefore, its density decreases.
The degree of expansion is expressed as the coefficient of thermal expansion. Thermal expansion
is useful to determine the size of container needed when the oil is heated. Thermal expansion is
expressed as the ratio of volume change to initial volume after heating 10 °C.

Crude oils are complex mixtures containing hundreds of different hydrocarbon
compounds that vary in appearance and composition from oil field to oil field, therefore, in



various oil fields the oil composition can vary significantly. All hydrocarbons are divided into
two groups: saturated hydrocarbons and unsaturated hydrocarbons. Saturated hydrocarbons are
not capable of attaching atoms and molecules while unsaturated hydrocarbons are capable of
attaching atoms and molecules. The latter take part in chemical reactions easier. Hydrocarbons
can be as simple as methane, but many are highly complex molecules and can occur as gases,
liquids or solids. An "average™ crude oil contains about 84% carbon, 14% hydrogen, 1-5%
sulfur, and less than 1% of nitrogen, oxygen, metals and salts. In the refinery, most of these non-
hydrocarbon substances are removed and the oil is broken down into various compounds and
blended into useful products.

EXERCISE 10 Read and translate the text "Finding Oil", using the words after the text.
Finding Oil

The task of finding oil is assigned to geologists, whether employed directly by an oil
company or under a contract from a private firm. Their task is to find the right conditions for an
oil trap - the right source rock, reservoir rock and entrapment. Many years ago, geologists
interpreted surface features, surface rock and soil types, and, perhaps some small core samples
obtained by shallow drilling. Modern oil geologists also examine surface rocks and terrain, with
the additional help of satellite images.

However, they also use a variety of methods to find oil. They can use sensitive gravity
meters to measure tiny changes in the Earth's gravitational

field that could indicate flowing oil, as well as sensitive magnetometers to measure tiny
changes in the Earth's magnetic field caused by flowing oil. They can detect the smell of
hydrocarbons using sensitive electronic noses called sniffers. Finally, and most commonly, they
use seismology, creating shock waves that pass through hidden rock layers and interpreting the
waves that are reflected back to the surface.

The shock waves travel beneath the surface of the Earth and are reflected back by the
various rock layers. The reflections travel at different speeds depending upon the type or density
of rock layers through which they must pass. The reflections of the shock waves are detected by
sensitive microphones or vibration detectors - hydrophones over water, seismometers over land.
The readings are interpreted by seismologists for signs of oil and gas traps.

The words to be memorized:

core samples —oGpas3iisl KepHa

to detect — oOHapyx1BaTh, 3aMeYaTh

density — m10THOCTH

entrapment — 3axBar, yjiaBiauBaHue

hydrophone — ruapodon

to indicate — yka3bIBaTh, MOKa3bIBaTh

to interpret — pacundpoBsiBaTh

gravity meter — rpaBumeTp

magnetometer — marHuTOMETp

t0 measure — oTMepATh, U3MEPATH, PACUUTHIBATH

to obtain — nmprobpeTath, 100HIBATH

reflect back — orpaxats

sniffer — razoananu3zarop

seismology — celicmomorus

seismometer — ceicmorpad

terrain — paiioH, TeppUTOPHS; MECTHOCTh

EXERCISE 11 Answers to the following questions, using the information from the text
"Finding Qil".
1. Who usually finds oil?
2. What is the task of this kind of specialist?
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How do modern specialists examine surface rocks?
What for do geologists use new methods to find oil?
What does seismology deal with?

Where and how do the shock waves travel?

By what are the reflections of the shock waves detected?
By whom are the readings interpreted?

EXERCISE 12 Read and translate the text *How to Find Oil".
How to Find Oil

Photographs from aircraft and satellites are used to begin the onshore search for oil and
gas which is underground. This cuts down the time spent searching on the surface. The
photographs are studied very carefully for the structures where oil might be found. If an area
shows promise, then teams are sent to find out more about the rocks.

Geologists and geophysicists work closely together using a variety of methods. All the
information is carefully considered, with the help of computer analysis, before any decisions to
drill are made. A geologist collects small samples of rock. Sometimes the samples of rock are
dug out by hand or cylindrical cores are drilled to give samples which can be cut and studied
under a microscope. These help them to find out where the rocks have come from, what they are
made of and how the rocks are arranged in strata.

Geologists also find out about the physical and chemical properties of the rocks and the
fossil record from ancient times. All these clues give information to build up a picture of the area
being surveyed. A geophysicist adds to the information of a geologist by studying the physics of
the Earth. Surveys are made of the magnetic field, the gravity and how waves travel through the
layers.

Magnetometers measure very small changes in the strength of the Earth's magnetic field.
Sedimentary rocks are nearly non-magnetic and igneous rocks have a stronger magnetic effect.
Because of these different effects on the magnetic field, measurements can be made to work out
the thickness of the sedimentary layers which may contain oil.

Gravitometers measure the strength of the Earth's gravitational pull. This is not the same
all over the Earth because of the different densities of the rocks. Igneous rocks like granite are
denser than sedimentary rocks. Granite near the surface will have a stronger pull than the same
lump deeper down, so measurements help to build up more information about the layers of rock.

Shock waves or seismic waves are used to help give a picture of deep rock structures. The
idea is to make artificial shock waves and record how they travel through the Earth. The shock
wave travels through the water and strikes the sea bed. Some of the energy of the wave is
reflected back to the hydrophones. The rest of the wave carries on until it reaches another rock
layer.

The time taken for the waves to travel from the source to the hydrophones is used to
calculate the distance traveled- hence the thickness of the rock layers. The amplitude of the wave
gives information about the density of the reflecting rock. A survey using artificial shock waves
is called a seismic survey. The data from a survey is recorded and displayed by computer as a
pattern of lines, called a seismograph.

Sometimes, surveys show that a structure is present which may contain oil and gas. If so,
an exploratory well or wildcat well is drilled. Very few exploration wells find oil. Even in areas
like the North Sea, where we know a great deal about the geology, only one in every eight wells
which are drilled will find oil or gas in quantities worth developing.

Drilling is a very expensive activity, with each well on average costing several million
dollars. Even with today's technology, there is still a low probability that oil or gas will be found.
Most oil wells are between 900 and 5,000 metres deep, but it is now possible to drill 8 km below
the surface, an achievement made possible by skilled operators using powerful equipment and
advanced technology. However, the costs of drilling can double or treble when in very deep
water, hostile environments and when high pressure or temperature is encountered.
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The rock is drilled with a rotating drill bit, similar to those that are used to drill a hole in
wood. The drill bit is attached to a string of steel pipes, each approximately 9 metres long. The
derrick, the structure that stands above the hole, must be strong, as the drill pipe and bit are
suspended from it. Only a small proportion of the total weight of the drilling string is allowed to
bear on the drill bit. This proportion will vary depending on the rock formation being drilled.
The derrick must also be tall enough to enable the individual lengths of drill pipe to be added to
or removed from the string.

The drilling process is lubricated and cooled by a carefully constituted mud. This passes
down inside the pipes to the drill bit and then returns to the top of the hole between the pipe and
the sides of the hole, bearing rock debris with it. This provides the geologists with rock samples
to indicate the kind of rock the drill is passing through.

The weight of the mud also prevents the escape of oil or gas if it is found. Usually the gas
or oil is under pressure in the ground. To stop wasteful and dangerous gushers, a set of valves
called a Christmas tree is fitted to the well head to control the flow of fluids from the well.

EXERCISE 13 Give the Russian equivalents to the following words.

The area being surveyed, a low probability, the time taken for the waves to travel, the
rocks are arranged in strata, onshore search, advanced technology, the reflecting rock, fossil
record, oil and gas in quantities worth developing, to work out the thickness, to give a picture
of deep rock structures, show promise teams, to calculate the distance traveled.

EXERCISE 14 Give the English equivalents to the following words.

He6ounpmme o0pasipl TOPHBIX MOPOJ; MPEAOTBPATUTh YTEUKY He()TH; HEOIaronpusTHas
cpclaa; BO3BMOKXHOC 3aJICTaAHUC He(i)TI/I; pa6OTaTb B TCCHOM B3aI/IMOI[eI7[CTBI/II/I; PCUICHUC O 6ypeHI/II/I
CKBA’KMHBI, COCTaB IIOPOI; He(i)TeHaCI)IHleHHI)IG 0CaJOYHBIC ITOPOJAbI; TOJIIWHA IJIACTOB I'OPHBIX
nopozxa,; COBOKYITHOCTb JII/IHI/Iﬁ; IIOUCKOBAs UKW IIOUCKOBO-PA3BCA0OYHAA CKBA’)KMHA;, COBPCMCHHBIC
METOABI UCCIICAOBAHUA, FJIy6OKOG II0ABOJHOC 6yp€HI/I€; paHHHUE TCOJIOrMYCCKUE III0XH,; CUCTCMA
CTaJIbHBIX pr6; 6yp0Ba;1 BBIIIIKA, 6yp0Ba$1 KOJIOHHa KW A0JIOTO; IICPCIICKTHBHAA TCPPUTOPHUA;
OypoBO# pacTBOp; 3aTpyOHOE MPOCTPAHCTBO; YCThEe CKBAKHHBI; OOJOMKH; (POHTaHUPOBAHUE
CKBa>XHH, aBpO(l)OTOC’béMKa U ChEMKa CO CITYTHHKOB; (I)OHTaHHa}I apMmarypa; KOJIM4YECTBa,
JIOCTATOYHBIE JUIsl IPOMBIIIJIEHHONW pa3paboTKu.

EXERCISE 15 Answer the questions below, using the information from the text "How to
Find Oil",
What equipment is used in searching onshore oil and gas?
What methods are used to search for oil and gas?
How do specialists work?
How can you explain the term "seismic survey"?
What do surveys show?
What kind of activity is drilling? Can you prove it?
What kind of drilling equipment can you enumerate?
What for is a carefully constituted mud?

OIL TREATMENT, TRANSPORTATION AND STORAGE

EXERCISE 1 Read and translate the text "Types of storage tanks", using the words after

the text.
Types of storage tanks

Every facility involved in the production of petroleum and related products requires some
type of storage. Manufacturers also should be consulted for specific design information on a
particular type of storage. During the early days of oil production, the method of storing was
almost exclusively white-pine wooden tanks, which were followed by cypress tanks, and then
redwood tanks. However, because of the constant and steep rise in the cost of redwood lumber
and the diminution of skilled erectors required, the installation of new wooden tanks is nearly
non-existent. The bolted-steel tank was developed next and replaced the wooden tank.



Bolted-steel tanks

Bolted tanks are designed and furnished as segmental elements assembled on location to
provide complete vertical, cylindrical, above-ground, closed and open-top steel storage tanks.
Standard API bolted tanks are available in nominal capacities of 100to 10.000bbl, and are
designed for approximately atmospheric internal pressures. Bolted tanks offer the advantage of
being easily transported to desired locations and erected by hand. To meet changing
requirements for capacity of storage, bolted tanks can be easily dismantled and re-erected at new
locations. If a tank develops a hole from corrosion or becomes damaged, a single sheet or more
may be replaced. A complete tank bottom may be replaced in the field without dismantling the
tank. Also, a section may be removed from the tank, a new connection installed in the sheet and
the section replaced without danger. No special equipment is required for the erection of bolted
tanks. These tanks are erected by non-specialized crews using hand tools and usually an impact
wrench. Bolted tanks are available with painted, galvanized and special coatings, including
factory-baked coatings. Painting on both sides of the sheets during fabrication gives the inside of
the tank some corrosion protection. Galvanizing the sheets and all tank parts by the "hot-dip"
process or applying a factory-baked coating affords high corrosion protection. Generally, bolted
tanks are fabricated from 12- or 10-gauge steel, and if not galvanized or furnished with a
protective coating for corrosion protection, they do not have the expected life of the welded -
steel tanks, which are usually constructed of heavier steel.

Welded - steel Tanks

Shop-fabricated welded, cylindrical-shape tanks are available in a large variety of sizes as
shop-fabricated items. Shop-welded tanks fabricated to API specifications provide the oil
production industry with tanks of adequate safety and reasonable economy for use in the storage
of crude petroleum and other liquids commonly handled and stored by the production segment of
the industry. Shop-welded tanks are usually fabricated from 3/16-in. or heavier steel and will
permit internal pressure up to 160z. Shop fabrication permits testing in the shop for leaks and
also provides immediate storage. Tanks are merely up-ended from a truck on the location.

Field-welded Tanks provide large storage capacities in a single unit. Large field-welded
tanks providing storage capacities of 150.000 bbl or more have become prevalent for use in the
storage of oil and petroleum products. Field-welded tanks are designed and erected in
accordance with API Standard, which covers material, design, fabrication, erection and testing
requirements for welded-steel storage tanks. It also includes an alternative basis for shell design,
as well as one for calculating tank-shell thickness.

Fixed Roof are permanently attached to the tank shell. Welded tanks of 50 bbl capacity
and larger may be provided with a frangible roof (designed for safety release of the welded deck-
to-shell joint in the event excess internal pressure occurs). In this case, the design pressure
should not exceed the equivalent pressure of the dead weight of the roof including rafters, if
external.

Floating Roof storage tanks may be tank type is used primarily for storage near
atmosphere pressure. Floating roofs are designed to move vertically within the tank shell to
provide a constant minimum void between the surface of the stored product and the roof.
Floating roofs normally are designed to provide a constant seal between the periphery of the
floating roof and the tank shell. They can be fabricated in a type that is exposed to the weather or
a type that is under a fixed roof. Internal floating-roof tanks, with an external fixed roof, are used
in areas of heavy snowfall since accumulations of snow or water on the floating roof affect the
operating buoyancy. These can be installed in existing tanks as well as new tanks. Both floating
roofs and internal floating roofs are used to reduce vapour losses and to aid in conservation
programs.

Cone - Bottom Tanks

The cone-bottom in either the bolted or the welded tank offer a means of draining and
removing water or water-cut oil, from only the bottom of the tank, leaving the marketable oil
above. The drain line from a sump-equipped cone bottom must be equipped with a vortex



breaker to drain off most of the water without coning oil into the drain. With a flat-bottom tank,
some of the marketable oil must be removed if all the water is removed from the tank. Corrosion
on the tank bottom is kept to a minimum by keeping all water removed. A cone bottom can be
kept clean without having to open the tank if 1 or 2 bbl are drained off once or twice weekly and
pumped back through the treating system. If this is not done and the bottom solidifies, the tank
must be opened. The cone-bottom tank can be cleaned without entering. A water hose, handled
just outside the cleanout opening, can be used to flush the solids to the centre of the cone and
drain connection.

The words to be memorized:

adequate - coOTBETCTBYIOIIHIA

to aid (in) - cmocobcTBOBATH

bolted-steel tank - c6opHsIit pe3epByap

capacity - mporyckHas CiocOOHOCTh

cleanout - ouncTHOE OTBEpCTHE

coating - mokpsITHE / TPyHTOBKA

cone - BOpPOHKa

dead weight - coOcTBeHHBI Bec

design pressure - pacyeTHOE JaBJIEHHE

dismantle - pa3dopka

to drain (off) - cmyckatk; BIIyCKaTh; CIMBATh

equivalent pressure - paBHO3HaYHOE JTaBICHUE

erected by hand - ycranoButs py4Hoii

erector - MOHTaKHUK

€XCEeSS - MPEBBIILAIIINI HOPMY

expected life - npeamnonaraemplii cpok cy ObI

fabrication (be fabricated) - usrorosnenue

factory-baked - npokanusats

floating roof - mnaBaromiast kpbiiia (pe3epByapa)

flush (out) - rexnonoruyeckas oopaboTka

furnished (with) - cuaGxathb

galvanized - o1uHKOBBIBATH

hot-dip process - mpornuTka

impact wrench - raiikosept

installation - moHTax / ycraHOBKa

internal pressure - BHyTpeHHEe JaBiICHHE

leak - yreuka

meet requirements - orBeyars TpeOOBAHUSIM

non-existent - HecyrecTByroIee

operating buoyancy - pabouas r1aBy4ecTb

prevalent (for) - mpeo6:anaromnuii

production - qo6srua

rafter - 6anka/cTponmia

replace - 3amMmeHuUTH

safety release - 6e3omacHOCTb (BBIMYCK)

seal - cabHIKOBOE YIUIOTHEHHE

segmental - cermeHTHBI

shell - xopmyc

shop-welded - 3aBoackoi

storage tank - pesepByap st XxpaHeHHs HE(PTETPOIYKTOB

thickness - TonmuHa cTeHKu

treating system - trexHosiornyeckast 06paboTka

up-ended - onpoKUABIBATH




vapour loss - morepu oT ucnapenus (HeQTENPOIYKTOB)
Void - uHTEpBaI

vortex breaker - BuxpeBoii BbIKIIIOUYaTENH

water-cut oil - 06BoaHéHHAsM HEDTH

welded tank (field) - cBapHoii pe3epByap

EXERCISE 2 Match the verbs with the corresponding nouns. Translate them into
Russian. Work in pairs, make up 3-5 your own sentences with these words, read them to your
partner and he/she will translate them into Russian.

verbs nouns
erect water
flush design pressure
provide API specifications
reduce tank bottom
meet requirements
fabricate bolted tanks
remove protection coating
design solids
replace fixed roof
calculate tank-shell thickness
exceed storage capacity
attach field-welded tanks
furnish vapour loss

EXERCISE 3 Read and translate the text "Bolted tanks", fill in the missing words and
phrases from the box before the text.

API specification, segmental, sheet, tank bottom, storage, is
mantle, manually, gauge steel, galvanized, bolted —steel, corrosion, re-
erect, on location

Bolted tanks

The production of petroleum and its by-products requires :
During the years, tanks developed from wooden to tanks. Bolted tanks are
elements and assembled . They are designed

according to . Bolted tanks can be easily and
at new locations. The can be replaced in the field. For
example, a hole developed from or damaged, a single
may be replaced. No special equipment is required. These tanks can be erected
. These tank types include painted, , and special
coatings. Bolted tanks are fabricated from 10-12 in

EXERCISE 4 Read and translate the text "Tank battery operation™, using the words after
the text.
TANK BATTERY OPERATION
After passing through the gas-oil separator, the gas usually is measured through an orifice
meter and the oil is flowed into one of the tanks where measurements of the height of oil in the
tank are taken from time to time by the operator. The oil flow is usually directed into one tank of
the lease battery until it is filled, after which the flow is switched to an empty tank.



The final gauging of a full tank is made by the pipeline company preparatory to running
the oil from the tank into the pipeline. It is the lease operator's responsibility to watch the
gauging and testing of the oil done by the pipeline gager and to be sure that the measurements
are correct. The lease operator in this transaction represents the producer or seller, and the
pipeline gager is the transporter. Similarly, it is often the duty of the lease operator to see that the
metering equipment used to measure gas delivered off the lease is functioning and serviced
properly, even though this may be the direct responsibility of other personnel or of the purchaser
of the gas. Also, gas meter charts are commonly changed by lease operator gagers who make the
proper notations and forward them to the production office for reading and calculation of the gas
volumes registered. At times the lease operators site read the gas meter charts to estimate the
daily volume of gas produced by each lease. The gas purchaser usually supplies and maintains
the gas sales metering equipment.

When salt-water production occurs with the oil, the accumulated water must be drained
from the stock tanks. The volume of salt water produced over each 24-hour period is measured
by gauging before and after draining the water accumulated in the tanks. Sometimes it is
necessary to transfer any oil emulsified with salt water from the stock tank to a treater for
removal of the water or BS&W. In more modem operations the water is removed in a production
treater. When the amount transferred is large, the lease operator will usually flow additional oil
into the tank to more nearly fill it before delivering the tank to the pipeline gager for running the
oil to the pipeline. This operation is referred to as topping out the tank. The treated or recovered
oil is often returned to another tank being filled.

The words to be memorized:

1 Dehydration— o6e3BoxuBanue

2 Hydrating —ruapatoobpa3oBanue

3 Pig— ckpebok (rmopIieHs) uist TPyOOIPOBOIOB
4. Pipeline — tpybompoBos

5. Separator — cemaparop
6

7

8

9

Tank — emMkocTh
Trunkline— ocHOBHO#1 KOJUIEKTOP, MarucTpajIbHbIA TPYOOIIPOBO/
Vortex breaker— racureins 3aBUXpeHHIA
Droplet — xanenbka
10.  Mist pad—kameynoBuTensb
11.  Coalescing device— koarysmsitop
12.  Deflector plate — nnactuna nediexropa
13.  Vapor section— cekuus jist raza
14.  Funneling effect— aexT BopoHKOOOpa3OBaHNS
15.  Corrosion — koppo3ust
16.  Stripper well —ucromieHHast CKBaXUHA
17.  Allowables — kBoTsI
18.  Well cluster —xyct ckBaxxux
19.  Plumb bob —cBunmoBoe rpy3uio
20.  Reading box— cuuTbIBaroIiee yCTPOHCTBO

EXERCISE 5 Answer questions about the text.

1. What is the common procedure to measure separated oil and gas at the tank
battery?

2. Who does the final gauging of a full tank and what is the reason for that?

3. What are the main responsibilities of the lease operator during oil measuring
operations?

4. Who usually supplies and maintains the gas metering equipment?

5. Describe how you understand tank topping out.



EXERCISE 6 Are the following statements true or false? Correct the false ones with the
right information and discuss your answers with a partner.

1. The lease operator in this transaction represents the producer or seller, and the
pipeline gager is the transporter.

2. The oil flow is usually directed into one tank of the lease battery, after which the
flow is switched to the filled reservoir.

3. The gas purchaser doesn’t supply and maintain the gas sales metering
equipment.

4. When salt-water production occurs with the oil, the accumulated water mustn’t
be drained from the stock tanks.

5. It is necessary to transfer any oil emulsified with salt water from the stock tank

to a treater to remove water.

EXERCISE 7 Connect the terms with their definitions.
1. Corrosion a) a process of removing water from gas.
2. Dehydration b) the change of pressure with depth a center
where oil from wells is collected. Qil is transported from
wells through flowlines and gathering lines first to
booster pump stations, which pump it further to oil
gathering facilities for metering and treatment.
3. Hydrates C) a device in the form of a tank designed for
separation of oil from gas and water. Separators can be
vertical or horizontal, two-phase or three- phase. Some
separators are also capable to separate oil from solids due
to special filters installed in them. The force of gravity
and the centrifugal force are used for separation process.
4. Oil gathering facilities d) a large diameter pipeline that connects an
oil or gas field with a refinery, or transportation terminal
and used to transport commercial oil and gas.
5. Separator e) chemical consumption or wearing away of
equipment. Corrosion can be by either inorganic or
organic bacteria. Corrosion is caused primarily by
oxygen, carbon dioxide, hydrogen sulfide, and chlorides
in petroleum drilling and production. Electrochemical
corrosion produces a measurable current. Sour corrosion
is caused by hydrogen sulfide, whereas sweet corrosion is
caused by carbon dioxide and fatty acids.
6. Trunk pipeline f) snow-like compounds of methane and
water. Chemically speaking, a hydrate can be any
compound formed by the union of water with some other
substance.

EXERCISE 8 Find the English equivalents in column B to the Russian word combinations
in column A.

A B
1. [Mepuoanyeckas 3aKauka a) Gas line
2. ToBapnas HedTb b) Level controller
3. I"azompoBon C) Hydraulic safety valve
4. IMunpaBnuueckuit d) Pipe coating
NPe0XPAHUTEIBHBIN KITalaH
5. Perynsarop ypoBHs e) Batch treatment

6. ObecconuBanue HedTH f) Export oil



7. Tpy6HOe nokpeITHE 4)] Oil desalination

EXERCISE 9 Read and translate the text.

OIL GATHERING FACILITIES

At the gathering center, the oil is treated to bring it up to pipeline and refinery
specification. Water and dissolved salts can seriously corrode chokes, valves and pipe walls, and
must therefore be removed from the crude before it is transported. Dehydration and desalination
can be accomplished by electrical method, heating and washing with fresh water.

Reservoir crude also has to be treated to separate associated gas. Natural gas may also
require treatment at the gathering center, particularly if it contains water vapor. When high-
pressure gas is expanded to a lower temperature, considerable cooling takes place. If the gas
contains water vapor, this can cause formation of hydrates, and these may plug chokes, valves
and pipelines. The gas is dehydrated in scrubbers.

Trunk lines connect the gathering center to the refinery or tanker terminal. Many
kilometers of large-diameter pipeline may be required. Problems inside the lines must be
prevented or quickly corrected when they occur.

The devices, which test, log, clean and unblock oil pipelines are known as "pigs". Each
type of pig is usually referred to by a special name. One type of pig, for example, is known as a
"rabbit". In product pipelines, pigs can be used to separate two or more different oil products,
which are being sent at the same time through a single line.

SELECTION OF SEPARATOR INTERNALS

Internal devices are used in separators to speed up the separation process and reduce the
size and cost of the separator. Proper selection of internal devices can reduce the cost of a
separator by as much as 50%. Similarly, improper selection of internals can reduce the capacity
of the separator by as much as 50%.

Most internal devices are installed in the vapor section to remove liquid droplets from the
gas. The diameter will increase approximately 20% if there is no mist pad or another coalescing
device in the vapor section. The diameter can be reduced approximately 10% by installing
coalescing or other devices in addition to a mist pad.

Selection of internal devices will depend upon the composition and quality of the flow
entering the separator. Coalescing devices should not be installed if there is a likelihood they will
become plugged with wax, sand or corrosive products. A stainless steel mist pad can be installed
in a corrosive gas flow without danger of becoming plugged with corrosive products.

Centrifugal devices are highly effective in removing mist from the gas as long as the gas
flow is high enough to maintain proper velocity in the centrifuge. These devices are most
effective when the inlet flow is mainly gas flowing at a fairly constant rate.

Each liquid outlet should always have vortex breakers installed. Without these devices, a
funneling effect may occur when liquid is withdrawn, and gas will flow out with liquid.

An inlet deflector plate is another internal device that can be used in all separators. This
device causes the liquid entering the separator to change direction (normally to the side or down)
and prevents it from flowing out to the middle of the vessel and thereby reducing the
effectiveness of the vapor section.

EXERCISE 10 Answer questions about the text.

Why must water and dissolved salts be removed from crude?

When can gas cause formation of hydrates?
What do trunk lines connect?
How are the devices which test, log, unblock and clean oil pipelines known?
Why it is necessary to make a proper selection of internal devices in separators?
What does the selection of internal devices depend upon?
Why should each liquid outlet have vortex breakers installed?
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EXERCISE 11 Open brackets and use active or passive form of the verb.

1. At the gathering center, the oil (to treat) to bring it up to pipeline
and refinery specification.

2. When high-pressure gas (to expand) to a lower temperature,
considerable cooling takes place.

3. Trunk lines (to connect) the gathering center to the refinery or
tanker terminal

4. Most internal devices (to install) in the vapor section to remove
liquid droplets from the gas.

5. Internal devices (to use) in separators to speed up the separation

process and reduce the size and cost of the separator.

EXERCISE 12 Insert the omitted words from the text

1. Water and dissolved salts can seriously corrode chokes, valves and pipe walls,
and must therefore the crude before it is transported.

2. Natural gas may also require treatment at the gathering center, particularly if it
contains .

3. In product pipelines, pigs can be used to separate two or more different oil
products, which at the same time through a single line.

4. Improper selections of can reduce the capacity of the separator by as
much as 50%.

5. Coalescing devices should not be installed if there is a likelihood they will
become plugged with or .

6. This device causes the liquid entering the separator to change and
prevents it from out to the middle of the vessel and thereby reducing the

effectiveness of the vapor section.

Internals, corrosive products, direction, water vapor, wax, sand, are being
sent, be removed from, flowing.

EXERCISE 13 Translate into Russian in written form.

1. Chemical injection equipment consisting of a chemical tank, a chemical pump and
some method to determine flow rate is usually applied as one of the ways to fight corrosion by
means of corrosion inhibitors.

2. After thermal and chemical treatments emulsion comes to the settler, where
water is separated from oil and drained into disposal system and oil goes to storage tanks.
3. When the tank is filled the oil jet under pressure lifts the internal check-valve lid,

and when oil pumping is stopped the internal check-valve lid under its own weight comes down
to its place closing the pipe.

4. I he pig was successfully launched through the pig launcher but by that time wax
buildup was so high that the pig got stuck and did not arrive to the pig receiver.
5. Oil gathering facilities collect oil from well clusters transported in pipeline

system through pumping stations for treatment and further delivery into the trunk line.

EXERCISE 14 Translate into English in written form.
3AMEPBI EMKOCTH
B nocnennue roasl Hauaau NPUMEHSITh YCTPONCTBO aBTOMAaTUYECKOTO 3aMepa €MKOCTEH.
OTO YCTPOMCTBO COCTOUT W3 METAJUIMYECKOU PYJIETKH B KOPIYCE C MOIUIABKOM Ha €€ KOHIIE,
KOTOPBII pacroyiaraeTcs Ha MOBEPXHOCTH He(DTH B eMKOCTH. JIeHTa pyIeTKH MPOXOAUT 4Yepes3
BEPX C€MKOCTHU, CITYCKAa€TCA C €€ BHEIIHEH CTOPOHBI W IMPOXOAUT UYCPE3 CUUTHIBAIOIICC
yCTpoMcTBO. Jlpyroii KOHEI] JIGHTBl PYJETKU CBEPHYT KOJbLAMU HHMKE CUUTHIBAIOILLIETO



YCTPOMCTBA, KOTOPOE PACIIONOKEHO Ha YAOOHOW I MPOCMOTpa C 3eMiid BbicoTe. OTMETKH Ha
MPOXOJAIICH Yepe3 CYMTHIBAIOLIEE YCTPOHCTBO JIEHTE MOKA3bIBAIOT YPOBEHb HETH B €MKOCTH,
KOTOPBIA MOYKHO BUIETH Y€PE3 CMOTPOBOE OKOILIKO B YCTPOMCTBE. J[aHHOE YCTPOMCTBO MOKET
OBITH TaKXe aJanTUPOBAHO ISl IOCTOSHHOM perucTpaiyuy JaHHBIX 3aMEPOB EMKOCTH.

OIL REFINING

EXERCISE 1 Read and translate the texts "Heat content” and "Refining methods", using
the words after the texts.

HEAT CONTENT

Many economic considerations effecting production of different petroleum products are
related to the amount of heat escaping when they burn. To select which flows should be used as
refinery fuels we should take into consideration market price of petroleum products and also
their heating value.

Two processes take place during hydrocarbon burning — chemical reaction and
calorification. Chemical reaction usually means turning of hydrocarbon and oxygen into carbon
dioxide and water.

Amount of heat escaping during the process varies for different hydrocarbons. Amount of
heat in refining industry is normally measured in British Thermal units (1
BTU=1054,8Joules=252 calories).

One British Thermal unit equals to amount of heat needed for heating of one pound of
water to 1°F.

There are two types of heating value. So called the highest heating value demonstrates
total amount of heat, which escapes during chemical reaction (heat of combustion), and the
lowest heating value shows condition of water generated during the reaction. Part of the
chemical reaction heat is spent for water evaporation. Besides, not all the heat can be used, as it
comes through the burner and out of the stack. The heavier is the fuel, the lower is ratio between
hydrogen and carbon in its composition, and the less water is generated when it is burnt. This
situation is reflected in heat efficiency value, which is calculated as ratio of net heat to total
heating value.

REFINING METHODS

The most complex are refining methods including production of special valuable
products, for example, lube oils or petrochemical products. Corresponding units have high
complexity coefficients, which reflect CAPEX level for their construction. For example,
complexity coefficient for aromatic hydrocarbons plant equals 33, and for production of olefins
it is 10-20 (depending upon type of raw material and method of output product treatment). Pretty
often refining method with output of chemical products (ethylene, propylene and aromatics)
about 10% with complexity coefficient at least 16 is used. The idea of the analysis was to have a
possibility to develop and use the chart reflecting dependability of refining costs upon its
complexity accounting production scale effects.

The words to be memorized:

1. Carbondioxide — muokcun yraepoaa (CO2)

2. fueloil — koTenpHOE TOILIUBO

3. refinery — nedrenepepadbarsIBaroONINii 3aBO/T

4. lubeoils — cmazounbie Maca

5. Aromatic hydrocarbons — apomatuieckue yrieBo10poIbl

6. Olefin — onepun

EXERCISE 2 Answer the following questions.
1. What is related to the amount of heat?
2. Why should we take into consideration market price of petroleum products?



How many processes take place during hydrocarbon burning? What are they?
How is amount of heat in refining industry normally measured?

Are there two or three types of heating value?

What is spent for water evaporation?

Can all the heat be used as it comes through the burner and out of the stack?
What are the most complex refining methods?
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EXERCISE 3 Decide whether the statements are true or false. Correct them if necessary.

1. Cracking is a very dangerous process during crude distillation as it can result
in a complete destruction of the rectifying column.

2. Each of the crude fractions has its boiling temperature interval.

3. Lower pressure is used during vacuum distillation because products boil at
lower temperatures if pressure is lower.

4. Initial products for thermal cracking are mostly gases.

5. Hydrocracking unit produces high quality gasoline.

6. Prior to distillation the crude is tasted by one of the operators. If sweet enough
it can be used for refining, sour oil is usually rejected.

7. Downcomer is a maintenance person servicing rectifying plates starting from
the top of the column.

8. Both light and heavy vacuum distillates can be used for lube oil production.

9. Used catalyst can be restored in the regenerator for repeated use.

10. Coke dehydration is called calcination.

EXERCISE 4 Translate from Russian into English.

1. OObIuHO chipast HePTH COACPIKUT TaKUe PPaKLIUH, KaK yrIEBOJOPOIHBIC Ia3bl,
OeH3uH, HaTa, KEPOCHH, ra30iIIb U Ma3yT.

2. [TpsaMOTOHHBIM OCH3WH HANpPaBISETCS Ha KOMIIAYHIAMPOBAHUE UIS TIOTYYCHUS
aBTOMOOWJIBHOTO OCH3MHA.

3.IIpomecc BakyyMHOW TEpEroHKH OBUI pPa3pabOTaH C IIENBI0 TPABHILHOTO
MCIIOJIb30BaHUs KPEKUHTA.

4.OcTaToK BaKyyMHOW TEpEroHKM MHCIOJIb3yeTCd B KAayeCTBE CBIPbS JUIS
POM3BOJICTBA OUTYMa.

5. Temmeparypa, mipu KOTOpo# (Gpakiivsi HAUWHAET KHUIETh, HA3bIBAETCS TOUKOU
Hayala KUIEHHs, a TeMiepaTypa, Hpu KOTOpoH (pakius MOJHOCThIO HCIApUIIAch,
HA3bIBAETCSI TOUKOW BBHIKUIIAHUS.

6. YcraHoBKa THAPOKPEKHWHTA TPOHM3BOIUT BHICOKOKAUYECTBEHHBINM OCH3MH, TPHU
HTOM IOBBIIIAETCS KAY€CTBO KOMIIOHEHTOB O€H3MHA U AUCTUILIATA.

7.JI€rkuil BakyyMHBIH AMCTUIUIAT U TSOKENBIA BaKyyMHBIM JUCTHILISAT HWHOTJA
MOJIy4arOT KaK OTAEIbHBIE TPOJYKTHI.

8. [IpsAMOTOHHBIN 0CTATOK MOJAETCS HA BAKYYMHYIO ITEPETOHKY.

9. B KpekHHI' yCTaHOBKE NMPSMOTOHHBIE (DpakIUK TSHKENOTO Ira30iiIs HarpeBaroT
IIPU MTOBBIILIEHHOM JJaBJI€HUH B KOHTAKTE C KaTaJlu3aTOPOM.

10. Yactp yrneBoxopoJIOB, KOTOpas B MpoOLEcce KaTaTUTHUECKOTO KPEKHHTa
npeBpaliaeTcsa B KOKC, OCe/laeT B BUE OTJIOXKEHUI Ha KaTalau3aTope.

EXERCISE 5 Read and translate the text "Gas fractionation plants"”, using the words
after the text.
GAS FRACTIONATION PLANTS
Four main methods can be used to produce gas spirit:
1. Cooling
2. Deep cooling



3. Absorption with denuded oil
4. Hard surface absorption.

In the cooling method gas containing liquid is cooled down to temperatures in the interval
from -10°C to -40°C. At such temperature about 90% of propane and all butane (and also heavier
compounds) are liquefied and can be separated during fractionation.

In the deep cooling method more complete ethane separation is performed. For that
purpose temperature of gas containing liquid is decreased to the interval from -100°C to -140°C.
In such conditions 95% of ethane and all propane (and also heavier compounds) are separated
from the gas.

Absorption with denuded oil is performed in older gas fractionation plants the same way
as it is done in appropriate refinery units. Standard procedure allows producing about 70% of
propane and 100% of butane and heavier compounds. Using cooled denuded oil can in addition
provide for 50-75% of ethane.

Hard surface absorption is an interesting process, which is used in cases when only dew
point must be changed (i.e. remove only the heaviest compounds, which can condense during
transportation). Many gas sale contracts include requirements for dew point (temperature at
which drops start to settle out) to be not higher than -10°C with gas line pressure about 800 psi.
Depending upon specific gas flow this may require complete removal of petroleum gasoline and
partial removal of butanes.

Some porous materials, such as absorbent carbon, silica gel and alumina, may make big
volumes of vapors condense on their surface. As liquid stays on the surface of hard substance,
this process is called “adsorption” but not “absorption” (in the last case liquid gets inside the
material). When sufficient volume of liquid is condensed (in this case, gas spirit) the process is
stopped or the flow is directed to different tank containing new portion of adsorbent. Liquids are
removed from adsorbent surface by treating it with superheated steam, collected and condensed.

Hard surface absorption produces 10-15% of butanes and 50-90% of petroleum gasoline.

The words to be memorized:

1. Gas fractionation plant — razodpakimonupyrorias ycranoska (I'®Y)

2. denuded oil — or6eH3MHEHHOE A0COPOIIMOHHOE MACIIO

3. gasoline — 6en3un (razonun)

4. silica gel — cunmikarens

5. straight-run residue — npsiMOTOHHBIT OCTaTOK

6. alumina — oxkcu aTrOMUHUA

EXERCISE 6 Answer the following questions.

1. How many methods can be used to produce gas spirit?

2. Where is absorption with denuded oil performed?

3. Hard surface absorption is an interesting process, isn't it?

4. What requirements do many gas sale contracts include?

5. What is dew point?

6. What kind of porous materials may make big volumes of vapors condense on
their surface?

7. What is the difference between “adsorption” and “absorption™?

8. What is happening when sufficient volume of liquid is condensed?

9. How are liquids removed from adsorbent surface?

EXERCISE 7 Connect the terms with their definitions.

1. denuded oil 1. the removal of a liquid by the capillary,
osmotic, chemical, or solvent reaction in a substance
2. crude distillation 2. a substance that promotes a chemical

reaction but is not affected by the reaction

3.rectifier 3. mixing gasoline by adding components




increasing octane number

4. absorption 4. naphtha, supplied for gas absorption

5. sour oil 5. a device in the rectifier providing for
drainage of condensed hydrocarbons from the plate
down to the lower plate

6. catalyst 6. oil containing low concentration of sulfur

7. sweet oil 7. oil containing high concentration of sulfur

8. run 8. separation of crude oil into fractions
(fractionation)

9. downcomer 9. a column at the refinery in which crude oil
Is separated into5-6 fractions

10. compounding 10. a fraction of crude oil

EXERCISE 8 Translate from English into Russian.

1. Rectifier is used for crude distillation but vat residue cannot be cracked there
due to insufficient temperature.

2. Effective limits of boiling are temperatures at which fractions are considered
relatively separated.

3. Straight-run fractions of heavy gas oil are heated in the cracker under higher
pressure with catalyst, which facilitates the process.

4. When catalyst surface is covered with sediments, it is not active no more and
must be regenerated.

5. Sponge coke is used for production of electric rods, calcium carbide and
graphite.

6. Jet and diesel fuels are produced from heavy gas oil during hydrocracking.

7. Highly aromatic gasoline distillates are used as high-level octane components
or for production of aromatic hydrocarbons.

8. Heavy cracked gas oil can be used as an initial product for thermal cracking.

9. Light fractions are delivered to gas fractionation plant and straight-run
gasoline is directed for compounding.

10. Crude is pumped into the rectifier with the crude pump, which first delivers
the crude to the heater and then — to the rectifier.

EXERCISE 9 Translate the text into English.

HedrenepepadarpiBaronue 3aBoabl

B nenoMm, HedrenepepabaThiBaloOle 3aBOAbI JENATCS Ha MPOCTbIE U CIOXKHBIE, HO
AQHAJTUTHKH TAKXKe YacTO YIOTPEOIISIOT TEPMUH «OUYECHD CIIOKHBICY.

HedtenepepabaTbiBatonnii  3aBoj, paloTarommii MO MHPOCTOH cXeMme, BKIHOYAeT
NEPEroHKY CHIPO HEPTH, THIPOOYUCTKY CPETHUX TUCTHIUIATOB M KaTATUTHYECKUH pru(OPMUHT
Ha(THL.

HedrenepepabatsiBaromuii 3aBoj, pabOTAOIMINNA IO CIOXKHOM CXeMe, BKIIOYAET BCE TO
e camMoe IUIIOC KaTaJUTUYECKYl0 KPEKHHI-YCTAHOBKY W YCTAaHOBKM QJIKWIMPOBAHUA H
ra3o(ppakMOHUPOBAHUS.

HedrenepepabaTsiBaroniuii 3aBoj, padOTarOMMN 1O OYEHb CIIOKHOW CXeMe, BKIIHYaeT
BCE TO K€ caMoe, UTO TPH CI0KHOU CXeMe, TUTIOC YCTAaHOBKH JIHOO 110 TIPOU3BOJICTBY OJICPHHOB,
7100 MO COKPALICHUIO KOJIMYECTBA OCTaTKa (HAIpUMep, YCTaHOBKA KOKCOBAHHUS).

B crannaptHO#t oTpacieBoit MO MOTYT ObITh PACCUUTAHBI BBIXO/bI HE(YTEMPOIYKTOB
U3 KaXJI0T0 copTa ChIpoil HeTH A KXo cXeMbl nmepepaboTKH. DTO MO3BOJISIET BBICHUTD,
HACKOJIBKO BBITOJTHA TTepepaboTKa KOHKPETHOTO copTa HE(TH 10 KOHKPETHOM CXeMe.

EXERCISE 10 Make up your own topic “Oil refining” and be ready to retell it and
discuss with your group mates.



THE EFFECT OF EXTRACTING, DELIVERING AND USING PETROLEUM
PRODUCTS ON THE ENVIRONMENT

EXERCISE 1 Read and translate the text. Be ready to discuss with your group mates the
question about the impact of different stages of oil extraction on the environment.

The effect of extracting, delivering and using petroleum products on the
environment

Oil and natural gas burn cleaner than coal but are heavy polluters, too. Oil and gas are
preferred fuels because coal is so polluting, and because it is less useful for many kinds of
engines. But these fuels, too, cause a great deal of pollution. Burning gasoline in automobiles
produces air pollution and smog. The effect of smog on vegetation and human health are well
documented. In addition, oil used in cars, trucks, and airplanes sometimes spills and soaks into
soil. Leaking oil and leaking underground gasoline tanks have caused pollution problems and
expensive lawsuits; although it now seems that natural soil bacteria are capable of decomposing
most oil.

Refineries, also, pollute. What comes out of the ground from a typical oil well is a thick
substance that is a mixture of many chemicals from very heavy tars to very light gasoline and
natural gas. A refinery is basically a gigantic chemistry set that separates this "crude oil" into its
components and can also convert one form of the crude oil into more useful form, usually
converting the heavier chemicals to lighter ones. Refineries have accidental spills and slow leaks
of gasoline and other products from storage tanks and pipes. Over years of operation, large
amount of liquid hydrocarbons may be released, polluting soil and groundwater below the site.

The pollution continues during delivery. A famous example happened on March 24,
1988, when the supertanker Exxon Valdez, carrying 1.2 million barrels of crude oil, ran aground
on Bligh Reef in Prince William Sound, Alaska, and broke open. The ship was full of Alaskan
crude oil that had been delivered to it through the Trans-Alaska Pipeline, which itself is a
controversial way of transporting oil. The oil poured out of ruptured tanks of the tanker at about
20, 000 barrels per hour, spilling a total of about 250,000 barrels (limillion gallons) into the
sound. An even bigger spill was avoided when the remainder of oil was off-loaded onto another
vessel.

The spill killed thousands of fish, birds, and mammals - 13 % of the sound's harbor seals,
28% of the sea otters, and 645,000 seabirds died. Within three days, winds began spreading the
huge oil slick so widely that there was no hope of containing it. Of the 11 million gallons of
spilled oil, about 20% evaporated and 50% was deposited on the shoreline. Only 14% was
collected by skimming and other waste recovery. The Exxon Valdez spill showed that the
technology for dealing with oil spills was inadequate. The spill disrupted the lives of the people
who live and work in the vicinity of Prince William Sound. Even after more than $3 billion was
sent to clean up, few people were satisfied with the results.

Long-term effects of large oil spills are probably not devastating. There is no evidence
that the Ocean's ecosystems are seriously threatened by oil spills. Nevertheless, the effect can
last several decades. Toxic levels of oil have been identified in salt marshes 20 years after a spill.

The Exxon Valdez spill led to the Oil Pollution Act of 1990 and new technology. More
modern tankers are being built with double hulls designed to prevent or limit the release of oil in
case of collision or grounding. We now also have new techniques to collect oil at sea, using
floating barriers and skimmers (oil is lighter than water and so floats on water), but even the best
methods are difficult to use in high winds and rough seas. Oil on beaches may be collected by
spreading absorbent material, such as straw, waiting for the oil to soak in, and then collecting
and disposing the oily straw.

EXERCISE 2 Look through the text again and say in what context these figures are
mentioned in the text. Work in pairs.



1200 000, 3, 20,14, 28, 645 000, 50, 250 000, 1988.

EXERCISE 3 Complete the sentences, using the information from the text.

We now also have new techniques to collect oil at sea, using ..., but .... .
Now It seems that natural soil bacteria are capable of ... .

Oil and natural gas burn cleaner than coal but ... .

A thick substance that comes out of the ground from a typical oil well is ... .
A famous example of oil pollution during delivery is ... .

Oil and gas are preferred fuels because ... .

There is no evidence that....

Of the 11 million gallons of spilled oil, about 20% ... and 50% ... .
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EXERCISE 4 Discuss with your group mates the following quotation from the standpoint
of the ecological problems in mining and oil production.

1. One of the first laws against air pollution came in 1300 when King Edward | decreed
the death penalty for burning of coal. At least one execution for that offense is recorded. But
economics triumphed over health considerations, and air pollution became an appalling problem
in England.

2. The system of nature, of which man is a part, tends to be self-balancing, self-adjusting,
self-cleansing. Not so with technology.

3. When some high-sounding institute states that a compound is harmless or a process
free of risk, it is wise to know whence the institute or the scientists who work there obtain their
financial support.

EXERCISE 5 Make a presentation on one of the topics, be ready to discuss it in your
group.
The Mining extraction and the Human health;
The Oil Production and the Human health;
Is it possible to develop the civilization without mining industry?
The development of society after depletion of mineral resources;
. It has been known before that it is not advantageous for the Man to destroy the
Nature. So, why does he do that?
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OIL PIPELINES

EXERCISE 1. Read the text carefully and answer the following questions:

Pipelines are generally the most economical way to transport large quantities of oil,
refined oil products or natural gas over land. Compared to shipping by railroad, they have lower
cost per unit and higher capacity. Although pipelines can be built under the sea, that process is
economically and technically demanding, so the majority of oil at sea is transported by tanker
ships. Oil pipelines are made from steel or plastic tubes with inner diameter typically from 4 to
48 inches (100 to 1,200 mm). Most pipelines are buried at a typical depth of about 3 to 6 feet
(0.91 to 1.8 m). The oil is kept in motion by pump stations along the pipeline, and usually flows
at speed of about 1 to 6 metres per second (3.3 to 20 ft/s). Multi-product pipelines are used to
transport two or more different products in sequence in the same pipeline. Usually in
multiproduct pipelines there is no physical separation between the different products. Some
mixing of adjacent products occurs, producing interface. At the receiving facilities this interface
is usually absorbed in one of the product based on pre-calculated absorption rates.

1. What way is the most economically to transport large quantities of oil or natural gas?
2. What types of pipelines do you know?
3. What materials are oil pipelines made from?



EXERCISE 2. Give English equivalents to the Russian words and word combinations:

TpyOorpoBoa; SKOHOMHYHOE CPEICTBO; OYMIICHHAs HEPTh, MNPUPOIHBIA Tas;
MHOTO(YHKIIMOHATIBHBIA TPYOOIPOBOJ; KCIIOJIb30BATh; MOCIEI0BATEIILHOCTD; paclpeielieHuE;
CMEIIMBAHMUS MPOAYKTOB; NMPOHHKHOBEHHE; OOOpYJOBAHWE HA JTale MOJYyYCHHS NPOAYKTa;
IpeJBapuTeNIbHbIE pacueThl; HOPMbI a0COpOIUH.

EXERCISE 3. Translate the following sentences into English:

1. BombmuHCTBO TPYyOOTPOBOOB cTposiTCs Ha TiryouHe ot 0,91 no 1,8 meTpos.

2. HedTb nBMKETCS 1O TPYOOIIPOBOY € TIOMOIIBIO0 HACOCHBIX CTAHIUH.

TYPES OF PIPELINES BY TRANSPORT FUNCTION

EXERCISE 1. Read the text carefully and answer the following questions:

For natural gas, pipelines are constructed of carbon steel and varying in size from 2 to 60
inches (51 to 1,500 mm) in diameter, depending on the type of pipeline. The gas is pressurized
by compressor stations and is odorless unless mixed with a mercaptan odorant where required by
a regulating authority.

In general, pipelines can be classified in three categories depending on purpose:
Gathering pipelines - group of smaller interconnected pipelines forming complex networks with
the purpose of bringing crude oil or natural gas from several nearby wells to a treatment plant or
processing facility. In this group, pipelines are usually short - a couple of hundred meters - and
with small diameters. Also sub-sea pipelines for collecting product from deep water production
platforms are considered gathering systems.

Transportation pipelines - mainly long pipes with large diameters, moving products (oil,
gas, refined products) between cities, countries and even continents. These transportation
networks include several compressor stations in gas lines or pump stations for crude and
multiproducts pipelines.

Distribution pipelines - composed of several interconnected pipelines with small
diameters, used to take the products to the final consumer. Feeder lines to distribute gas to homes
and businesses downstream. Pipelines at terminals for distributing products to tanks and storage
facilities are included in this group.

1. What three groups can be pipelines classified in?
2. What does transportation pipeline network include?
3. Do feeder lines distribute gas to homes and business downstream?

EXERCISE 2. Give English equivalents to the Russian words and word combinations:

CoenuHeHHbIE MEXIy CO00W TpyOONpPOBOJBI; KOMIUJIEKC CETEH; ra3oBble M He(TsIHBbIC
MECTOPOKIACHUA, C60p MNPpOAYKTA; NPUYIHUHBI; ABUKCHUEC ITPOAYKTA, HACOCHBIC CTAHIIUH, COCTOATH
13 HECKOJIBKUX TPYOOIIPOBOIOB; pacIpeielisiTh; mepepadbaThiBArOIINE 3aBO/IbI.

EXERCISE 3. Translate the following sentences into English:

1. B pr6OHpOBOI[C HCIOJIB3YIOTCA KOMIIPECCOPHBIC CTaHLIUW JIsI TPAaHCHOPTUPOBKHU
rasa.

2. I[JBI Imogadym r1a3a K HOTpCGI/ITeHIO HCIIOJIB3YIOT CCTh PACHPCACIIMTCIbHBIX
Ta3o0mmpoOBOIOB.

THE MAIN ELEMENTS OF A PIPELINE SYSTEM

EXERCISE 1. Read the text carefully and answer the following questions:
Pipeline networks are composed of several pieces of equipment that operate together to
move products from location to location. The main elements of a pipeline system are: Initial
injection station. Known also as supply or inlet station, is the beginning of the system, where the



product is injected into the line. Storage facilities, pumps or compressors are usually located at
these locations.

Compressor/pump stations. Pumps for liquid pipelines and Compressors for gas
pipelines are located along the line to move the product through the pipeline. The location of
these stations is defined by the topography of the terrain, the type of product being transported,
or operational conditions of the network.

Partial delivery station. Known also as intermediate stations, these facilities allow the
pipeline operator to deliver part of the product being transported. Block valve station. These are
the first line of protection for pipelines. With these valves the operator can isolate any segment
of the line for maintenance work or isolate a rupture or leak.

Block valve stations are usually located every 20 to 30 miles (48 km), depending on the
type of pipeline. Even though it is not a design rule, it is a very usual practice in liquid pipelines.
The location of these stations depends exclusively on the nature of the product being transported,
the trajectory of the pipeline and/or the operational conditions of the line.

Regulator station. This is a special type of valve station, where the operator can release
some of the pressure from the line. Regulators are usually located at the downbhill side of a peak.

Final delivery station. Known also as outlet stations or terminals, this is where the
product will be distributed to the consumer. It could be a tank terminal for liquid pipelines or a
connection to a distribution network for gas pipelines.

1. What are pipeline networks composed of?
2. Where is the product injected into the pipeline?
3. What is the first line of protection for pipelines?

EXERCISE 2. Give English equivalents to the Russian words and words combinations:

KOaneccopHa;I CTaHLIHA, 060py,[[0BaHI/Ie; OIICpallMOHHBIC YCJIOBUA; IIOCTABJIATD,
IPUPOJHBIM ra3; MOCTaBIATH HPHUOOPBI; CETh TPYOOIIPOBOAOB; HACOCHAsl CTaHLUS; BXOJ B
TpYyOOIIPOBO/I.

EXERCISE 3. Translate the following sentences into English:

1. Kowmmpeccopsr mnsi TpyOOmpoBojIa pa3MelieHbl BAOJNb TpyOompoBoma st
IPO/IBUKEHUS IPOAYKTA.

2. HpOMe)KyTOLIHI)IG CTaHOMM TIO3BOJIAIOT OII€paTOpy MNOCTABJIATH JIMIOb YaCTb
TPaHCHOPTUPYEMOTO IIPOAYKTA.

3. C noMomipio 3alllUTHOTO BEHTUJIS ONEPATOp MOXKET OTKIKYMTH JH0O0H OTpe30K
TpyOonpoBoa.

LEAK DETECTION SYSTEMS

EXERCISE 1. Read and translate the text:

Since oil and gas pipelines are an important asset of the economic development of almost
any country, it has been required either by government regulations or internal policies to ensure
the safety of the assets, and the population and environment where these pipelines run. Pipeline
companies face government regulation, environmental constraints and social situations. Pipeline
companies should comply with government regulations which may define minimum staff to run
the operation, operator training requirements, up to specifics including pipeline facilities,
technology and applications required to ensure operational safety. As an example, in the State of
Washington, it is mandatory for pipeline operators to be able to detect and locate leaks of 8
percent of maximum flow within 15 minutes or less. Different types of technologies and
strategies have been implemented, from physically walking the lines to satellite surveillance. The
most common technology to protect these lines from occasional leaks is known as
Computational Pipeline Monitoring Systems or CPM. CPM takes information from the field
related to pressures, flows, and temperatures to estimate the hydraulic behavior of the product



being transported. Once the estimation is done, the results are compared to other field references
to detect the presence of an anomaly or unexpected situation, which may be related to a leak.

EXERCISE 2. Give English equivalents to the Russian words and word combinations:

Cuctema HaxOXIEHHS YTEUKH; O€30MacHO; »JJIEMEHTHl TpPyOONpoBOJa; 3alIuTa
TpyOOIIpPOBOJIa; HEMpeAcKasyeMas CUTyallus; cepeanHa TpyOorpoBoaa; crpaTerus Obuia
BHEJPEHA; C BBICOKUM YPOBHEM OXXKMJAHUSA; pa3MellleHue TpyOonpoBoaa; pabOTHUKU
TpyOOIIPOBO/Ia; BHITIOJIHATH OIEPaIHH.

EXERCISE 3. Translate the following sentences into English:
1. FaSOHpOBOI[H - OTO BA)KHBIC UMYIICCTBCHHBIC aKTUBbI 9dKOHOMHWYCCKOI'O pa3BUTHA.
2. Oneparopsl TPyOONIPOBOAa MOTYT ONPEACIISITh M HAXOAUTh YTEUKH rasa.

THE CONSTRUCTION OF PIPELINE

EXERCISE 1 Read and translate the text "Pipeline Construction”, using the words after
the text.

Pipeline Construction

Oil pipelines are made from steel or plastic tubes with inner diameter from 30 to 120 cm
(about 12 to 47 inches). Where possible, they are built above the surface. However, in more
developed, urban, environmentally sensitive or potentially dangerous areas they are buried
underground at a typical depth of about 1.3 - 1.6 meters (about 3 feet). The oil is kept in motion
by a system of pump stations built along the pipeline and usually flows at speed of about 1 to 6
m/s. Multi-product pipelines are used to transport two or more different products in sequence in
the same pipeline.

Here are the following steps in pipeline construction:

1) Survey, setting out - marking the centerline of the pipeline ditch and edges of the right-
of-way.

2) Right-of-way (ROW), clearing, grading - ROW width is determined by the diameter of
the pipeline to be installed and includes room for the pipeline and working space for the
construction equipment used to install the pipeline. A low silt fence protects it against corrosion.

3) Ditching - excavated soil {spoil) is deposited on the ditch bank. In certain areas,
particularly farmland, the ditch will be excavated in two passes with a first pass removing topsoil
and the second pass excavating the remaining soil to the required pipeline burial depth.

4) Stringing - laying sections of pipe along the ROW (stringing) uses pipe in varying
lengths (joints). Stringing trucks transport pipe from a stockpile to the ROW where a pipe layer
or crane lays them along the ROW.

5) Bending- joints of pipes can be bent to accommodate elevation changes, horizontal
direction changes or both along the ROW. If a change cannot be designed within the field-
bending constraints special pipe bends (factory bends, hot bends) must be manufactured for the
special location.

6) Road crossing - boring beneath a road does not damage the road surface, and traffic
flow is not interrupted by the boring activity. Line pipe used for the road crossing has a thicker
external coating to provide extra protection during installation. The road crossing pipe is joined
to the welded strings of line pipe by a tie-in crew using manual welding.

7) Skidding the pipe before being welded, line pipe is lifted onto skids made of timber
and stockpiles along the ROW so that the entire circumference is accessible.

8) Welding - the work here assumes use of automatic welding to join the sections of line
pipe, which provides consistency, uniform welds and fewer repairs. To prepare the line pipe for
automatic welding, a beveling and facing machine trims, cuts and grinds the pipe ends with the
special edge preparation required by the process. Line pipe comes from the pipe mill with a
standard edge preparation or with a plain end if the pipe is specially ordered for automatic
welding.




9) Line-up, internal welding - a series of pneumatically operated pistons radially spaced
around the internal clamp centers the joints and correctly aligns the pipe ends for welding. The
first welding pass is made with the internal welding torches and is called the "root"; this is the
primary strength weld that fuses the two pipes.

10) External welding (firing line back end) - the external torches make the next welding
pass {hot pass). Together the root and hot passes provide the required fusion and strength to join
the pipes permanently. The remainder of the weld passes (fill passes) is made from the outside.
The final welding pass (cap) completes the weld and forms a cap over the bevel. The number of
welding stations for the automatic welding crew varies depending upon the wall thickness of the
line pipe.

11) Horizontal directional drilling (HDD) - is often the preferred method for constructing
the pipeline across such obstacles as streams or wetlands.

12) Non-destructive testing (NDT) after welding the joints are inspected by non-
destructive methods to verify weld integrity. How many welds are inspected varies depending on
the code to which the pipeline is designed, the service of the pipeline (gas or oil products), its
location (environmentally sensitive areas, highly populated areas or other risk factors) and the
requirements of the pipeline owner. Inspection of 100% of the welds is not uncommon.
Customary inspection is by internal X-ray, external gamma ray or ultrasonics.

13) Field-joint-coating - the factory-applied external coating does not cover a few inches
of each pipe to allow for welding. After NDT inspection, field — joint coating is applied to the
bare sections at the pipe welds covering the exposed pipe and the weld.

14) Padding, lowering and backfilling- welded strings of pipe vary in length depending
on the terrain conditions but are typically hundreds of feet long. Before the pipe strings are
lowered into the ditch, selected padding, 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 (shading). A fleet of
sidebooms lifts the string off the timber skids and lowers it into the ditch. The sidebooms use
special slings that cradle the pipe on rollers allowing the sideboom to travel down the ROW as
the pipe slides into the ditch. The ditch spoil is pushed back into the ditch to cover the pipe
except for certain sections that must be left uncovered to make tie-in welds and allow for
hydrostatic testing.

15) Tie-in welding - individual pipe string ends are cut and trimmed to join the pipe
strings with external clamps accurately aligning the pipe. NDT inspection is performed after the
pipe has been welded and the field-joint coating applied. Tie-in welding is also required at road
crossings, river crossings and other intersections along the ROW where the main production
welding crew cannot access the pipe.

16) Hydrostatic testing, final tie-in - the pipeline is filled with water until the internal
pressure in the pipeline exceeds the internal pressure to which the line will be subjected during
operation. The elevation profile of the pipeline determines the lengths of the hydrostatic test
sections because elevation changes affect the internal pressure. Water for hydrostatic testing is
typically taken from rivers and lakes along ROW. Dry areas may require a well to be drilled or
water to be delivered by truck along the ROW. After sections have been hydro statically tested,
they are joined with a manual tie-in weld. These final welds are NDT inspected. After
hydrostatic testing and final tie-in, open sections of the ditch are filled in.

17) Final clean-up, ROW restoration - grading the ROW smooth and clear, placing
marker signs to identify the pipeline location, repairing any fences or other structures
temporarily removed for construction and seeding the soil to reintroduce vegetation are the final
activities. Special attention is paid to drainage and erosion control so that ROW, with time, is
restored as closely as possible to its pre-construction while allowing access for regular visual
inspections.

The words to be memorized:

backfilling — 3aceinka TpaHiei TpybompoBoa

bending — crudanue Tpyo




beveling — noaroroBka kpomku welding — cBapka
cleaning— pacuwnmicnue

crané— noAbEMHBIN KpaH

ditching — mpoknaapIiBaHKe TpaHIIEH

external welding — napy>xHas cBapka

field-joint coating— u3osi¥st cBapHOTO MIBa

final tie-in — mociegHee coenMHEHUE CEKIIUU

final clean-up — BoccranoBiieHue

grading — ruiaHUPOBKA, BEIPAaBHUBAHUEC

horizontal directional drilling (HDD) — ropuzonTaibHO-HaIIpaBiIcHHOE OypeHHE
hydrostatic testing— onpeccoBka, ruApaBINYCCKHE UCTIBITAHUS
internal welding — BayTpennss cBapka

lowering — ciiyck TpyOOmpoBo/1a B TPAHIIICIO

line-up— menTpoBka

non-destructive testing (NDT) — nepa3pyiuaroriuii KOHTPOJIb
padding — Hapy»kHast IPHUCHINKa

pass— mpoxo

Right-of-way (ROW) — otBo1 3eMmitn

road crossing— nepecedeHue 10por

ROW restoration — BoccTaHOBJICHHE

sideboom-— TpyGoykinagurk ¢ 60KOBO# CTpeoi

survey — pasBeka

setting out — ycTaHOBKa, TpacCUpOBAaHUE

slings — TpyOHbIii cTpon

stringing — ykiaka miereil TpyoonpoBoaa

skidding the pipe— omopnast pama aJ1si cBapku TpyOOITpoBO/Ia
tie-in welding — coeaunenue cexuu

welding — cBapka

EXERCISE 2 Match the Russian equivalents to the following English words and word-
combinations.

A) TocrenHee  COeIMHECHHUE 1. trenching (ditching)
CEKIIUU 2. hydrostatic testing

B) BoccraHoBieHue 3. padding

C) IUTAaHUPOBKA, 4. setting out
BBIPAaBHUBAHHE 5. line-up

D) pa3Beaka 6. clearing

E) cBapka 7. skidding the pipe

F) otBOI 3eMiH 8. survey

G) nepeceyenue 10por 9. ROW restoration

H) TOPHU30HTAIILHO- 10. stringing
HarpaBJIeHHOE OypeHHe 11. grading

I) mepecedenue qopor 12. lowering

K) uzonsiiust cBapHOTO 1IBa 13. welding

L) BHyTpeHHsIs CBapKa 14. external welding

M) onpeccoBka 15. Field — joint — coating

N) omopHast pama il CBapKu 16. road crossing
TpyOonpoBoa 17. ROW

O) [OABWXKHOW  YYacTOK 18. firing line
¢poHTa HEPTETIPOBOAHBIX pabOT 19. internal welding

P) YKIIa/IKa eTen 20. tie-in welding

TpyOonpoBoza (B10JIb TPACCHI) 21. HDD



Q) npuceinka
R) HapyxHas cBapka

S) Hepa3pyIIaInue
UCTIBITaHHSI

T) crubanue Tpyo

U) 3aChITKa TpaHIlEH
TpyOOmIpoBOIa

V) pacuuineHue

W) coequHeHHE CEKIMH

X) cmyck TpybOompoBoga B
TPAHIIICIO

Y) LeHTpoBKa

Z) ycTaHOBKa

22. land backfilling
23. final tie-in

24. bending
25.NDT

EXERCISE 3 Match the English equivalents to the following Russian words and word-

combinations.
There is one extra Russian word.
1. thickness
2. pass
3. topsoil
4. constraints
5. pipe bend
6. manual welding
7. skid
8. timber

9. circumference

10. uniform

11. consistency

12. plain end

13. strength

14. room

15. low silt

16. fence

17. root

18. cap

19. bevel

20. burial depth

21. leading end

22. stockpile

23. elevation

24. cradle

A) pydHas cBapka

B) mombem ypoBHsI

C) usropozp

D) rommuuza

E) nmaxoTHbI# ci0it

F) notkoBas onopa TpyooIpoBoia
G) mpoxox

H) mecto

I) rnagkwii KoHel, HeHape3aHHBIH

KOHCI

K) moaroraBmuBaTh KpOMKH

L) xosieno TpybompoBoaa

M) nuHa OKPYXHOCTH

N) Bpe3ka B  MarucTpajbHBIN

TPYyOOIIPOBOJ

O) orpaHuuecHwUsI

P) criomHoi

Q) mrabens, ckiag TPyo
R) uircThie OTI0XKEHUS

S) omopHas pama IS CBapKH

TpyOOIIpoBOa

T) npo4HOCTH

U) nepenuuii kpaii

V) rnyOuHa 3aneraHus

W) BepiirHa CBapHOTO I1Ba
X) necomarepuain

Y) TpyOHas roioBKa

Z) yCTOWYHUBOCTh

EXERCISE 4 Read and translate the sentences, using the active vocabulary.
1. How many welds are inspected varies depending on the code to which the pipeline is

designed.

2. Crews attach a reaming device to enlarge the pilot hole to accommodate the line pipe.
3. The ditch will be excavated in two passes with a first pass removing topsoil and the
second pass excavating the remaining soil to the required pipeline burial depth.



4. After NDT inspection, field-joint coating is applied to the bare sections at the pipe
welds covering the exposed pipe and the weld.

5. Line pipe used for the road crossing has a thicker external coating to provide extra
protection during installation.

6. NDT inspection is performed after the pipe has been welded and the field-joint coating
applied.

7. Together the root and hot passes provide the required fusion and strength to join the
pipes permanently.

8. For installing the line pipe, a cap is connected to the leading end of the pipe string.

9. Line pipe is lifted onto skids made of timber and stockpiles along the ROW so that the
entire circumference is accessible.

10. The swivel joint is connected to the reamer and the drilling rig again pulls the reamer
back through the hole from the pipe side to the rig side, along with the pipe string connected to
the reamer.

11. Working space for the construction equipment is used to install the pipeline.

12. Tie-in welding is also required at road crossings, river crossings and other
intersections along the ROW where the main production welding crew cannot access the pipe.

EXERCISE 5 Find the definitions to the key words, using the information from this
chapter and translate them into Russian.

The definitions:
A) customary inspection by internal X-ray, external gamma ray or ultrasonic.
B) ditch spoil pushed back into the ditch to cover the pipe except for certain sections that
must be left uncovered to make tie-in welds and allow for hydrostatic testing.
C) line pipe lifted on skids along the ROW so that the entire circumference is accessible.
D) width determined by the diameter of the pipeline to be installed and includes room for
the pipeline and working space for the construction equipment used to install the pipeline.
E) sand placed on the ditch bottom to cushion the pipe.
F) the primary strength weld that fuses the two pipes.
G) laying sections of pipe along the ROW.
H) individual pipe string ends that are cut and trimmed to join the pipe strings with
external clamps accurately aligning the pipe.
I) join sections of line pipe providing consistency, uniform welds and fewer repairs.
J) excavated soil (spoil) deposited on the ditch bank.
K) bare sections at the pipe welds covering the exposed pipe and the weld.
L) method for constructing the pipeline across such obstacles as streams or wetlands.
The key words:
1. HDD
padding
ROW
welding
trenching (ditching)
stringing
skidding
backfilling
. field-joint coating
10. NDT
11. root
12. tie-in welding

©CoNoRWN

PIPELINE VALVES AND FITTINGS



EXERCISE 1 Read and translate the text "Valves", using the words after the text.
Valves

Valves are mechanical devices that are installed in pipelines to control flow or pressure.
Valves are an important part of piping systems and if not properly selected and operated, they
can cause operation problems. The primary valve types, classified by their function, are:
« control valves - used to control flow, pressure, liquid level, cavitation and pressure
transients;
 isolation (block) valves - placed on each side of control valves and pumps, allowing them to
be removed for repair or replacement;
» check valves - used to prevent reverse flow;
 relief valves - admit air to the pipe while the pipe is being drained to prevent excessive
vacuum pressures and reduce the possibility of collapsing thin-walled pipes;
+ air valves - designed to expel large amounts of air at low pressure during filling and release
small amounts of pressurized air during operation.

The words to be memorized:

air valve — Bo31yXOBBIITyCKHOM KJIaraH
cavitation — kaBuranus

check valve — oOpartHbIii Ki1anan

collapsing — paspymmaroruii

control valve — pactipenenuTebHbIN Ki1anaH
excessive (pressure) — H30BITOYHOE TaBIEHUE
to expel — uckmoyarsb

isolation (block) valve — cromopHbIii Kaamaxn
operation — pabora / mporecc

pressure transient — HeycTaHOBHUBILICECS 1ABICHHUE / IaBJICHHE B TIEPEXOIHOM PEKMME
replacement — 3amena

release valve — BoITyCKHOM KianaH

relief valve — nepenyckHoii KianaH

EXERCISE 2 Read and translate the text "Pipe Joints and Fittings", using the words after

the text.
Pipe Joints and Fittings

Pipe and fittings are produced in a wide range of materials including: ductile or cast iron,
malleable iron, brass, copper, cast steel, plastic and fiberglass. Pipe joints can be permanent or
mechanically joined, allowing disconnection. Permanent joints involve welding or crimping
metal pipe and cementing plastic pipe. Joints that can be taken apart include threaded, flanged
and coupled designs. Flanges can be loose, threaded or welded to pipe ends and are used on
metal and plastic pipe.

Threaded

Threading is one of the most popular and least expensive methods of joining steel pipes.
The tapered male fitting is forced into the tapered female fitting. Yielding metal creates a seal.
Threads other than taper pipe threads can be used for piping connections where tightness of the
joint depends on a seal weld or seating surface other than the threads. While threaded joints can
be dismantled, it is preferable to use unions. Threaded pipe is available in sizes from 1/16 to 24
in.

Welded

Welded joints are commonly used with steel pipe because these joints are stronger and
less prone to leakage than threaded and flanged joints. Also, this method does not add weight to
the piping system as flanges do or require a pipe wall thick enough to be threaded.



Pipe up to 2-in. size is generally socket-fitting, fillet welded. Larger pipe 3 — 36 in, is
usually butt welded. The most common joint is the circumferential butt joint. During the welding
procedure, to avoid entrance of welding material into the pipe, backing rings may be used.

Soldered

A soldered joint is a rigid, pressure-type joint made with a filter metal that, when heated
to its melting point, is drawn into the annular space between pipes and fitting by capillary action.
This type of joint is generally limited to pipe up to 8 in. because of the difficulty of applying heat
evenly to the joint. Bra ing is similar to soldering except higher heat is required for the filler
metal. It is used where higher pressure ratings are required.

Compression

Compression couplings usually can be used with all types of pipe and do not require any
pipe preparation. They consist of an inner elastometric gasket and an outer metallic sleeve with
integral bolts for compressing the gasket. They are available for pipe up to 144-in. OD.

Crimped or grooved

The use of mechanical joints in piping systems is becoming popular. A crimped joint is
designed to join light-wall steel and copper pipe, metallic or nonmetallic that is capable of being
cut or roll grooved up to 2-in.

Cemented

Solvent joining can be used on vinyl pipe and some others, available up to 12-in. Poly
olefin and other pipes require heat fusion and are available up to 6-i. Fibreglass pipe requires an
adhesive, resin impregnated fabric or threads to make a joint. It is readily available in sizes from
1/2 to 144-in.

(http://www. Wikipedia.org)

The words to be memorized:

adhesive — cBs3bIBaroOIIMiA

annular space — KoJbIIEBOE IIPOCTPAHCTBO

backing ring — rop;ioBoe k01110

brass — nmaryns butt welded — cBapenHBIiT BCTBIK

brazing — maiika TBepAbIM IPUTIOEM

butt joint — coenrHeHre BCTHIK / KOHTAKTHOE ()TaHIIEBOE COCTUHCHUE
capillary action — kanuspHOe neicTBHE

cast steel — nuras cramb

circumferential — nepudepuueckuii

coupled — caBoeHHBII

to convey— nepenpasiiTh

compression — mpokiaaka / HaOUBKa / yIUIOTHEHUE

coupling — coenunenue (Mmydra)

crimped joint — ompeccoBaHHOE COSTUHEHHUE

crimping — rogpupoBanue

disconnection — pazaenenue

dismantle — pa36upars

ductile or cast iron — 4yryH ¢ mapoBuAHBIM TpaduUTOM (IyTyH)
(elastometric) gasket — mpokiaaka / HaOuBKa / yIIOTHEHHE /CATbHUK
female fitting — ¢putuHr ¢ BHyTpeHHEH pe3n0oit

fillet welded — cBapka yriioBbIM IBOM

flange — ¢manen

flanged — peGpucTbrit

grooved — ro¢pupoBaHHBIN




(heat) fusion — maBka

impregnated — mponuTaHHBIH

loose — HenpuKperuIeHHBbIH

malleable iron — xoBkuii uyryx

prone — cBOMCTBEHHO

polyolefin — momuonedun

resin — cmoina

rigid — neruOkuit

seal — mepembIuka

seating surface (seal weld) — monTakHbIi ¢uaHel (CBapHas MepeMbIuKa)
sleeve — pykas / my(ra

socket-fitting — mydra (matpyoox)-puruar

soldered joint — masiHOe coeMHEHNE

tapered male fitting — ¢uTuHr ¢ Hapy)XHO# Pe3bO0it
tapered — xKoHyCcOOOpa3HbIH / KIMHOBUIHBIH /CKOIICHHBIN / 3a0CTPEHHBIN
threaded — ¢ pe3n6oii

tightness — repmeTn4HOCTH

union — coeIMHEHUE

vinyl (pipe) — BunMI

welding — cBapka

yielding (metal) — mnacTuunbIil MeTasT

EXERCISE 3 Match the methods with the description. Translate into Russian. The first
one has already done.

The discriptions:

A) is a metal-joining process wherein coalescence (coexunenue) is produced by heating
to suitable temperatures with or without the use of filler metal.

B) a substance that hardens under heat to bond pipes.

C) joining light-wall steel and copper pipe, metallic or nonmetallic that is being cut or

rolled

D) pressure-type joint made with a filter metal that, when heated to its melting point, is
drawn into the annular space between pipes and fitting by capillary action.

E) a continuous helical (BurtoBoe 3yb6uaroe koseco) has threads on each end, making it
possible to screw two pieces of pipe together.

F) consists of an inner elastometric gasket and an outer metallic sleeve with integral bolts
for compressing the gasket.

The methods:
compressed
soldered

threaded

crimped (grooved)
cemented

welded

ook wndE

EXERCISE 4 Read and translate the texts "Valve body" and "Choke replacement”, using
the words after the texts.

VALVE BODY

The body, sometimes called the shell, is the primary pressure boundary of a valve. It
serves as the principal element of a valve assembly because it is the framework that holds
everything together.



The body, the first pressure boundary of a valve, resists fluid pressure loads from
connecting piping. It receives inlet and outlet piping through threaded, bolted, or welded joints.

Valve bodies are cast or forged into a variety of shapes. Although a sphere or a cylinder
would theoretically be the most economical shape to resist fluid pressure when a valve is open,
there are many other considerations. For example, many valves require a partition across the
valve body to support the seat opening, which is the throttling orifice. With the valve closed,
loading on the body is difficult to determine. The valve end connections also distort loads on a
simple sphere and more complicated shapes. Ease of manufacture, assembly and costs are
additional important considerations. Hence, the basic form of a valve body typically is not
spherical, but ranges from simple block shapes to highly complex shapes in which the bonnet, a
removable piece to make assembly possible, forms part of the pressure-resisting body.

Narrowing of the fluid passage (venture effect) is also a common method for reducing the
overall size and cost of a valve. In other instances, large ends are added to the valve for
connection into a larger line.

CHOKE REPLACEMENT

The choke used on wells with contained in produced fluids sand consists of a body with a
tightly inserted steel bushing thermally treated or made of hard alloys. Steel gaskets are installed
between the choke shoulder and flanges to provide for integrity. When the choke is to be
replaced the flowing stream is switched over from the working line to the backup line by means
of opening and closing relevant valves.

Two connections on the choke nipple must be unbolted in order to replace the choke,
bottom bolts must not be removed from holes. Further, in order to remove the choke it is
necessary to move aside the choke nipple, then turn it for 180°, remove from it the deteriorated
choke and install a new one. The new choke must be installed in reserve order. Easily removed
and adjustable chokes are used to make choke replacement faster and easier.

In order to change the choke flow area, the needle end must be moved to the bushing or
from it by means of rotating the handwheel. The choke opening value is shown by the arrow on
the indicator. Adjustable chokes can be applied only for wells with small content of sand in
flowing fluids.

The words to be memorized:

1. primary pressure boundary — nepBu4Has 3amuTa OT JaBICHHUS;

2. castor forged — oTiMBarOTCS WITH BHIKOBBIBAIOTCS

3. throttling orifice — npoccenupyroiee oTBepcTHE;

4. venture effect — adpdexr Bentypu;

5. valve body — kopmyc 3aaBrxku
6
7
8
9

. bonnet — kpeimka kopryca (3aaBHKKH)
. fitting — putunar
. adjustable choke —perynupyemsiii mryiep
. flow area — npoxoaHoe ceuenue
10. inlet and outlet — BxoHOE U BBIXOAHOE OTBEPCTHSI
11. packing — ymioTHeHue
12. gasket — yruioTHUTEIbHOE METAILTHYECKOE KOJIBIIO
13. hand wheel — mitypBan (3aaBrKKm)
14. integrity class — kmacc repMeTHIHOCTH
15. nipple — Hunmens
16. pressure drop — nmajieHue TaBICHUS
17. reverse flow — oOpatHBIi TOTOK
18. rotary motion — BpararenbHOE JBHKEHUE
19. stop valves — 3amopnas apmarypa
20. straight through valve — npoxosHoii Ki1anaH



EXERCISE 5 Answer the following questions.

open?

1. What is the primary pressure boundary of a valve?

2. How does it serve and why?

3. How does it receive inlet and outlet piping?

4. What is the most economical shape to resist fluid pressure when a valve is

5. The basic form of a valve body is spherical, isn't it?

6. What is a common method for reducing the overall size and cost of a valve?
7. What does the choke used on wells consist of?

8. Why are steel gaskets installed between the choke shoulder and flanges?

9. What is necessary to do in order to remove the choke?

10. Where can adjustable chokes be applied?

EXERCISE 6 Decide whether the statements are true or false. Correct them if necessary.

1. Nominal size and nominal pressure are key characteristics of gate valves.

2. Compared to globe valves gate valves have significantly better integrity.

3. Compared to a gate valve a control valve is much easier to repair.

4. Choke is a variation of needle valve and is used to control well fluid flow.

5. Check valve is used to check volume of pumped fluid.

6. Plug valve can be used both to stop and control fluid flow.

7. Most quick-union connections are designed for work with products containing

hydrogen sulfide and are made of materials resistant to aggressive environment.

ball.

8. A specific feature of ball valve design is that its body is made in the form of a

9. In rising stem gate valves the stem can rotate and move up and down, and in

nonrising stem gate valves the stem cannot rotate.

10. Gate valves maintain straight flow with insignificant pressure drop.

EXERCISE 7 Connect the terms with their definitions.

1. Adjustable choke 1. small pieces such as pipes, nipples or

elbows that are used in a pipe system for
connecting pipes

2. nipple 2. a valve for very accurate fluid flow

control

3. safety valves 3. pipe pieces which are threaded on one

end and have a wing union on the other end

4. swing check valve 4. a short pipe that has either threads or

welds on both ends

5. elbow 5. a pipeline valve in which the gate is

opened by direct fluid flow and is closed by
reverse flow

6. ball valve 6. a choke diameter of which can be
adjusted
7. fittings 7. a short bent pipe-joint with outside

thread on both ends

8. needle valve 8. devices installed on a pipeline to close

and open fluid flow

9. quick-union connections 9. a plug valve with the plug in the form of

a ball with a through hole

10. stop valves 10. devices installed on a pipeline to release




| | excessive pressure in a pipeline |

EXERCISE 8 Translate the sentences from English into Russian.

1. The function of safety valves is to relieve excessive pressure in a pipeline by
releasing excessive volume of fluid.

2. Materials for valve seat, disk and stem include brass, bronze, malleable iron,
steel or alloys or other materials depending upon working temperature and operational
conditions.

3. Choke is a variation of needle valve and is used to control well fluid flow, for
example, mixture of oil, gas and water produced from a well.

4. Stopping element of swing check valve revolves on its horizontal axis, located
above the center of the valve seat.

5. Nipple can have various length and thread on its ends with similar or different
step.

6. Pipe elbow is used in cases when in order to lay a pipeline a straight line must
be turned towards the set target.

7. Quick-union connections are used to perform well operations, associated with
application of mobile equipment during well workover.

8. Working fluid passes through the check valve and lifts the plug, which can
come down under its own weight when stream direction changes.

9. Gate valve consists of a handwheel and a disk controlled with a screw-shaped
stem, which moves up and down at right angle to fluid flow.

10. A wedge can be solid, flexible and split.

EXERCISE 9 Translate the sentences from Russian into English.

1. B Hedrera3oBoil NPOMBIIUIEHHOCTH MPUMEHSIOTCS Pa3JIUYHbIE  THUIIBI
TpyOOIPOBOIHOM apMaTyphl, KOTOpasi 00ecrieynBaeT yIpaBlieHUEe MOTOKOM JKUIKON UITN
ra3oo0pa3Hoii pabodeli cpepl MyTéM U3MEHEHHUS ITPOXOTHOTO CCUCHHUS.

2. Ilpu aBapum mnpenoxXpaHHUTENbHAs apMarypa OTKpBIBA€TCA [UJIs BBIMyCKa
KUJKOCTH, a 3alIUTHAs apMaTypa 3aKpbIBaeTCs JUIsl OTCEUEHMsI 3alUIIAEMOro y4acTKa
OT OCTaJIbHOM YacTu TpyOoIpoBoIa.

3. 3agBWKKH WCIIONB3YIOTCS B KadyeCcTBE 3allOpHOW apMaTypsl W HE
IIpeIHAa3HAYEHB! 1)1 PETYJIUPOBAHUS WIH IPOCCEINPOBAHMS IOTOKA.

4. B 3agBmKkax C BBLABIDKHBIM IIMHHJEIEM INNHUHJEIb COBEpIIAET Kak
BpalllaTeIbHOE ABMKEHUE, TAK U ITOCTYNATEIBHOE IBUKEHUE BBEPX-BHU3.

5. Ilo cpaBHeHMIO ¢ IIMOEPHON 3aJBMXKKOM, pPEryJupyOIIMHA KiarnaH HMeeT
KOPOTKUH IITOK U OTHOCUTEIILHO HEOOJIBIION U3HOC.

6. ApmaTypa C pYYHBIM YIpaBJIEHUEM MOXeT ObITh OCHalleHa 3yOuaToit
nepegavyel, CHIDKAoIEe! IpuilaraeéMble YCHINS K MaXOBHKY.

7. OUTUHTH HCHOJB3YIOTCA JUI COEIMHEHHMs] TPyO OJUHAKOBOTO M PAa3HBIX
JUaMETPOB, MOJKIIIOUEHUSI BTOPOCTEIEHHBIX TPYyOONpPOBOAOB K IJIaBHOMY, MU3MEHEHUS
HApPaBIIEHUS PSIMON JIMHUU U T.1.

8. B ciydae HEOOXOAMMOCTH OTCOCIWHCHUS OOKOBOW JIMHUU OT TJIABHOW
paOotaromieii JIMHUHM, pe3pOoBas NpoOka oOecreyMBaeT BPEMEHHOE MEPEKPBITHE
OTBEpCTHSI.

9. Ha ocHOBHOM TpyOOmpoOBOJE TPOMHMK MOXeET OBITh YCTaHOBIJIEH
3a0J1aroBpeMeHHO, a ero OOKOBO€ pe3bOO0BOE OTBEPCTHE 3arIyIIEHO IPH MOMOIIM
pe3b00BOY TPOOKH, €CITU OHO HE UCTIONB3YETCS.

10.B oTiimume OT 3aJBMXKEK, B KJIAalTaHaX 3allOPHBIA OpraH (Tapeiika) CoBepIIacT
JBUKEHME B HAIIPaBJICHNUH, IEPIEHANKYIISIPHOM IUIOCKOCTH CEIJIa.



EXERCISE 10 Read and translate the text "Maintenance of stop devices", using the
words after the text.
MAINTENANCE OF STOP DEVICES
Maintenance system of flowing wells includes equipment of their wellheads with X-mas
trees. Key elements of X-mas tree are stop devices.

Plug valve and straight-flow valve sealed with grease do not require much effort
to control them. In the process of operation of X-mas tree equipped with straight-flow valves
stem bearings must be greased every two-three months. Grease must be also packed in
compliance with instructions through the choke in the valve body bottom. Integrity of the
straight-flow valve gate is improved due to sealing grease, which is automatically supplied to the
gate surface by the medium pressure in the valve body.

When X-mas tree with plug stop valves is installed on a well, sealing grease must
be additionally packed into all plug valves the gate functioning must be tested. Grease is added
with an oil feeder, which is screwed into the stem threaded hole in the place of the pressure bolt.
In the process of grease packing the plug valve must be either fully open or fully closed.

When the plug valve is filled with grease the pressure bolt must be put into initial
position. Regular greasing of plug valve sealing surfaces provides for continuous integrity of the
gate.

For reliable functioning of the gate grease presence in plug valve system must be
regularly checked and grease must be packed as required.

Straight-flow valve or plug valve repairs include: disassembling and washing of
details in a kerosene bath, their calibration and rejection, repair of deteriorated details and
fabrication of new details, assembling of the valve and hydraulic testing.

Simple in design details, which do not require special thermal treatment are
fabricated in a mechanical repair shop.

The words to be memorized:

1. straight-flow valve — npssmoTo4Has 3aaBHKKa;

2. plug stop valves — kpaHOBbIE 3alIOpPHBIC YCTPONCTBA,;
3. sealing grease — yrioTHUTEIbHAS CMa3Ka,;

4. oil feeder — macienka,;

5. pressure bolt — maxxumuO# 60T,

6. grease packing — HabuBKa cMa3Ku;

7. calibration and rejection —mpomep u oTOpakoBKa.

EXERCISE 11 Make up your own sentences using the following words:
Control valves, choke, fittings, gate valves, quick-union connections, stop valves, safety
valves, plug valves.

EXERCISE 12 Translate the following text into English.

TpyoOonposoanasi apmarypa

TpyOompoBonHas apmaTypa TIpelHa3HaueHa JJs YOpaBJIeHUs MOTOKaMu HedTw,
TpaHCIIOPTUPYEMOIl MO TpyOompoBogam. Apmarypa AENUTCS Ha TpU Kiacca: 3amopHasd,
peryinupyromas 1 IpeaoxpaHuTeIbHasl.

3anopHas apmarypa (3aJBWXKKH) CIYXHUT IJIs TIOJHOTO TEPEKPBITUS CEYCHUS

TpyOOIpOBOJa, pEryiIupyromas (PeryisiTopbl AAaBICHUS) — IS W3MEHEHUS [aBICHHS WU
pacxo/a nepexkaunBaeMoON KHUAKOCTH, MpeJoXpaHUTeIbHas (0OpaTHbIE U IpPEIOXpPaHUTEIbHBIE
I(J'Ial'[aHLI) — IJIA 3alIUuThI pr6OHpOBOI[OB u 060py,£[OBaHI/I$I Ipru OPECBBIIICHHUU OOIYCTUMOI'O
JaBJICHUSA, a TAKXKC NMPEAOTBpAICHUA O6paTHBIX TOKOB XHUIKOCTH. 33}1BI/I)KKaMI/I HAa3bIBAKOTCS
3aIlIOpHELIC yCTpOﬁCTBa, B KOTOPBIX MNPOXOAHOC CCUCHUC IMCPCKPBIBACTCA MNOCTYNATCIbHBIM
NEPEMCIICHUCM 3aTBOpPa B HAIIPABJICHUHU, ICPIICHAUKYJIAPHOM HAIIPABJIICHUIO JIBUKCHUA He(i)TI/I.



Perynatopamu  naBiaeHMss — Ha3bIBAIOTCS  yCTPOWCTBA,  CHyKallue  JUIs
aBTOMAaTHUYECKOTr0 MOJACpP KaHuUs 1aBIeHUs Ha TpeOyeMOM ypOBHE.

[TpenoxpaHUTENBbHBIMU KJIallAaHAMU Ha3bIBAIOTCS yCTPONCTBA, IIPEJOTBPAIAIOIINE
HOBBIIIEHUE JJABJIEHUS B TPYOOIIPOBOJE CBEPX YCTAHOBJIEHHOM BEIMUYUHBI.

EXERCISE 13 Make up your own topic “Pipeline valves and fittings” and be ready to
retell it and discuss with your group mates.

HEALTH, SAFETY, ENVIRONMENT

EXERCISE 1 Read and translate the text "Health, safety, environment”, using the words
after the text.

Health, safety, environment

In the modern business world the abbreviation HSE stands for Health, Safety and
Environment. In practice this means that any business has legal responsibilities to ensure the
health and safety of employees and other people affected by their business activities while
operating in an extremely friendly manner towards the environment.

If you happened to be present at any meeting in a western oil company the first thing you
would notice is that the meeting starts with a brief safety introduction, that is to say an action
plan that you have to follow in case of emergency. Another example of how seriously HSE is
taken is that at every operational meeting or meeting related to the general company performance
one of the first indicators to be discussed is performance in HSE. The lower the number of
incidents or accidents, the better it is for the company.

Oil companies put HSE first amongst their priorities because the stock market and the
shareholders consider the HSE performance of companies to be a main indicator of the
professionalism of the company. Everybody who works in companies like these, anywhere, is
responsible for getting HSE right. Good HSE performance and the health, safety and security of
everyone who works for the Company arc critical to the success of its business.

Goals can be simply stated: no accidents, no harm to people, no damage to the
environment. Under these circumstances companies continue to improve the environmental and
health impact of their operations by reducing waste, 50 emissions and discharges, and using
energy efficiently. They will produce quality products that can be used safely by their customers.
JIN leaders within companies are held accountable for accomplishing the HSE goals by
demonstrating correct HSE behaviors, by clearly defining HSE roles and responsibilities and by
providing needed resources and by measuring, reviewing and continuously improving HSE
performance. In many companies the yearly bonus is not paid, if the HSE targets are not
achieved.

The leadership is responsible for the HSE performance of its workforce. They should do
this by personal example, by developing employee's positive attitude towards HSE, setting clear
goals and objectives, and creating an environment where employees understand it is all right for
them to stop the work if they think HSE rules are not being followed.

All accidents, incidents or any other event causing danger to health safety or environment
(including near misses an accident that nearly happens), no matter how severe, need to be
reported. Once reported they should be investigated and analyzed to develop learnings which can
be used to prevent the same accident from occurring again. These learnings are distributed
throughout the company.

Personal protective equipment (PPE) provides the last line of defense in protecting
employees from injury and illness in the workplace. It docs not replace prevention of an accident
in the first place but it is an essential part of the HSE management system.

Alcohol and drug use is not permitted by the company and leaders shall ensure people
under the influence of alcohol or drugs are not permitted to work on any company location.
Storage or distribution of alcohol is not permitted anywhere under the company control. The



company will carry out random testing for alcohol and searches for drugs and alcohol. If an
employee is found to be addicted to drugs or alcohol the company will contribute to medical
treatment.

No work shall commence until the number of HSE conditions are met. Risk and safety
assessment have been done. All personnel are appropriately trained to do the work. The correct
PPE is being worn. An escape plan form the place of work is in place. A permit to work for
hazardous areas has been obtained. If any changes are made to the work conditions after the
relevant permissions are obtained then work will stop.

When work is to be carried out at less than 2 m from the edge at a height of 1.3 m or
more the following HSE rules must be followed: a fixed platform with hand rails shall be used; a
preventer (safety line) shall be used that can bear the weight of at least 700 kg per person
attached; special instructions and training for persons working at height shall be given.

Lifting operations utilizing cranes, hoists, or other mechanical devices can be carried out
under the following conditions: risk assessment has been carried out prior to the work starting;
all involved staff (crane operators, assistants etc) have been trained and certified (and carry the
certificates) to operate the lifting machinery. The lifting equipment should have an up to date
technical inspection certificate.

Vehicle Requirements: all vehicles must be fit for the purpose and be maintained and in a
safe condition; scat belts must be present and functional and the vehicles should be fitted with a
fire extinguisher and first aid kit; the number of passengers and loads should not exceed the
manufactures specifications.

Drivers Requirements: seat belt must be worn by all the occupants at all times, whenever
a vehicle is in motion; drivers must hold the appropriate licenses; drivers must not be under the
influence of drugs or alcohol; headlights are to be used day and night during the winter; mobile
phones arc not to be used when the vehicle is on motion.

Contractors are one of the key factors in the company's HSE performance. Contractors
are expected to follow the same HSE requirements as the employees; therefore contracts will
contain an HSE section. The company will use contractors that meet the standards of HSE
required and will work with other contractors to help them improve. The company will also
continuously monitor the contracts HSE performance and demand improvements when
identified.

The crisis and emergency management system is a system of interaction between various
company units to manage the company's activities in the event that various incidents, accidents
and other emergencies arise.

In the air protection area the company will monitor all polluting emissions including
green house gas emission, eliminate continuous flaring of associated gas, strive to avoid working
in environmentally protected or sensitive areas, strive to avoid installing impassable obstacles
that may prevent migration of animals, minimize the impact on wildlife, minimize the
consumption of fresh water; not discharge waste water into the water table, carry out its
operations in a manner that doesn't contaminate water sources, continuously monitor its water
usage and discharge, optimize land usage to minimize the industrially effected area, avoid
operating in native habitation areas or sites of archeological or cultural value, minimize soil
erosion.

The words to be memorized:

abuse — 3noymorpebienue

to accomplish HSE goals — gocturars mocraBieHHbIC 3aa4d 10 TEXHUKE 0€30MaCHOCTH,
OXpaHE 3JI0POBbS U OKPYKAOIIEN CPEBI

accident — aBapus

associated gas flaring — cxxuranue Ha akerne momyTHOro ra3a

backfilling — 3aceimka TpaHmei TpydonpoBoa

to be addicted to smth (V) — 310ymoTpe6asSTh Y-i1. (AIKOr0JIb U HAPKOTUYCCKHE BEIIECTBA)

to be certified (v) — ObITh aTTECTOBAaHHBIM




to be held accountable — 6bITE pUBIIEUEHHBIM K OTBETCTBEHHOCTH

to be under the influence of smth — 6eiTs oz Bo3AEtiCTBHEM Y-II.

biodiversity preservation — coxpaneHue OHOJIOrHYECKOTO pa3HOOOpa3Us

contractor — moapsiAUnK

damage to (v) — HaHOCHTH yIIEpO

discharge — copoc (3arps3HsOIINE BEMIECTBA B BOJHOM Cpejie)

to eliminate (V) — ycTpaHsTh, TUKBUIAPOBATH

emergency — aBapuiiHasi CUTyallisi, Ype3BbIYaiiHAsI CUTYAIUS

emissions — BBIOPOCHI (3arps3HAIONIME BelecTBa B aTMochepe)

to ensure (V) - obecrieuynBaTh, rapaHTUPOBATH

an escape plan — rian ’Bakyaiuu

to exceed — mpeBbIIIATH

fire extinguisher — oraerymurens

first aid Kit — anreuka mepBoii moMoIIx

to follow the rules — ciienoBate npaBuIam

greenhouse gas — mapHUKOBBII Ta3

hand rails — mopy4nu

harm to (V) — npuunHATE Bpex

hazardous — cBsi3aHHBIE CO CKPBITOH OMTACHOCTHIO

headlights — Gmxawmit cBeT dap

HSE (Health, Safety and Environment) — oxpana 3mopoBbsi (0O3), TexHHKa
6e3omacHoctH (Th) u oxpana okpysxatomieit cpeast (OOC)

impassible obstacles — HenpeogoMMbIe TPETIATCTBYS

incident investigation — pacciemoBaHye IPOUCIICCTBHS

injury — TpaBMa, TpaBMaTH3M

learnings — c6op nHbopMarHu

leadership — pykoBocTBO

legal responsibility — ropuaugeckas OTBETCTBEHHOCTh

license — BOAUTEIBCKOE YOCTOBEPCHHE

lifting operations — paGoThI Ha BeICOTE

to meet the standards — cooTBeTcTBOBaTh CTaHAAPTAM

near misses — npeAnoChUTKH K MPOUCIIECTBHIO

operational meeting — onepaTHBHOE COBEIIaHNE

performance — 3¢ (peKTHBHOCTH IESATETBHOCTH

to permit (V) — pa3periars, 10MycKaTh

Personal Protective Equipment (PPE) — cpencrsa unauBuayanbHoit 3ammtel (CHU3)

to prevent (V) — mpeaoTBpainaTh, MpeaynpexkaaTh HACTYIJICHUE TOCIEICTBHIA

preventer/safety line — ctpaxoBouHOe YCTPOHCTBO I pabOTHI HA BBHICOTE

to report — cooOmaTh, 10KJIAIbIBATh

risk assessment — orieHKa puCKOB

seat belts — pemuu 6e3omacHocTH

security — 6e30macHOCTb

Severe — TsKenbli (CTENEeHb TAKECTH MTPOUCHIECTBHS)

up to date — cooTBETCTBYIOIIHI COBPEMEHHBIM TPEOOBAHMSIM, OOHOBICHHBIM

water table — ypoBeHb rpyHTOBBIX BOJ

EXERCISE 2 Fill in the gaps with the word(s) from the list below. Explonation to these
terms are given in the brackets. Translate them into Russian.
1. The accident took place because of the absence of and other
necessary equipment at the workplace (safety line).
2. At the beginning of field development an oil company should assess the possible
to the environment (influence).




3. To prevent accidents from occurring again it is necessary to investigate not only

incidents, but also (an accident that nearly happens).

4. Before starting oil exploration a company should perform including
identification of risks and hazards as well as the ways of removing them (defining risks out of
the work).

5. The personnel of our company is specially trained in safety method of work
(doing, fulfillment).

6. The drivers are required to hold the driving licences (proper,
relevant).
7. Labour protection includes application of in the process of operation

(safety clothes and footwear).

EXERCISE 3 Match the problems with the ways of their solutions. Translate them.

The problems:

1. The employee was found drunkard on the company location

2 Great damage is done to landscape of the area in the process of field development
3. The operator collapses in the process of pumping fluid

4. The accident happened because the driver was distracted by mobile phone call

5 The crewmember can fall from the platform at 2 meter height

The ways of the problems’ solutions:

1. Mobile phones are not to be used when vehicle is on motion.

2. The employee should contribute to medical treatment.

3. The company will remediate the impact to the environment.

4. A preventer shall be used that can bear the weight of at least 700 kg per
person attached.

5. The personnel should wear PPE.

EXERCISE 4 Match the key - words with the definitions and translate them into Russian.
key — words:

1. Fire extinguisher

2. Personal protective equipment

3. Seat belts

4. Ear-protector

5. Preventer

6. Respirator

Definitions:

A. a special rope intended for working at height

B. straps in a car to prevent passengers from falling out of it

C. a special tool for extinguishing fire

D. a means of protecting ears from laud noises

E. a means of protecting breathing organs from inhaling harmful gases
F. safety tools given for every worker

EXERCISE 5 Read the text below and match the safety rules to its explanation in the text.
The safety rules:

o Driving safety

Confined space entry

Lifting operations

Energy isolation

Management of change (MOC)




) Permit to work
o Working at heights
. Ground disturbance

BP's 8 golden rules of safety

1. : Before conducting work that involves confined space
entry, work on energy system, ground disturbance or hot work in potentially explosive
environments, a permit must be obtained. This should be authorized by a responsible person; it
should also identify hazards, assess risk and establish control measures.

2. : Working at heights of two meters or higher above the
ground cannot begin unless the workers are competent to do this work, and the correct
equipment is in place and has been inspected.

3. : An isolation of energy systems, mechanical,
electrical, process, hydraulic and others, cannot proceed unless the method and discharge of
stored energy arc agreed and executed by a competent person. They should also lest that the
isolation is effective and continue to monitor effectiveness periodically.

4. : Entry into any confined space cannot proceed unless all other
options have been ruled out and the area has been tested for safety. All affected personnel,
including a stand-by person, should be competent and issued with a permit.

5. . Lift utilizing cranes, hoists, or other mechanical lifting
devices will not commence unless an assessment of the lift has been completed. The equipment
must be certified for use and examined before each lift. The operators must be trained, and the
rigging of the load must be done by a competent person.

6. : Work arising from temporary and permanent changes
to organization, personnel, system, process, procedures, equipment, products, materials or
substances, and laws and regulations cannot proceed unless a Management of change process is
completed. This should include a risk assessment conducted by all affected by the changes,
authorization of the changes and a clear work plan for the changes.

7. . All categories of vehicle? Including self — propelled
mobile plant, must not be operated unless the vehicle has been inspected.

INTERNATIONAL OIL AND GAS RESERVE AUDIT. RISK ANALYSIS
OFEXPLORATION OPERATIONS. FAIR MARKET VALUE OF OIL AND GAS
OBJECTS.

EXERCISE 1 Read and translate the first text, using the words after the text.

TEXT 1

The estimation of Fair Market Value (FMV) begins with the collection and review of
available data. The evaluators are concerned with the type, quantity, and quality of data available
because these characteristics determine the valuation approach employed and provide a basis for
establishing confidence in the value obtained through the evaluation process. After the data have
been collected and examined, a method to estimate FMV must be selected. There are two
commonly accepted methods for FMV estimation: the comparable sales approach and the
income approach.

The comparable sales approach is a valuation procedure in which the prices paid in prior
transactions of similar oil and gas rights or properties are used to value the rights or property to
be disposed of through leasing, exchange, or other means. This procedure generally is preferred
to income procedures, if prior sales data are available, since it is thought that prices paid in prior
transactions of similar oil and gas properties provide the best indication of value. However, in
developed oil and gas areas, where tracts tend to be unique and information good, the income
approach described below is often used instead. In comparable sales, similar oil and gas rights or



properties are those of similar geologic, engineering, and oil or gas marketing prospects. These
characteristics are usually heavily dependent on time and geographic proximity.

The income approach is the alternative approach to the comparable sales approach, and it
involves the estimation of annual net income from the expected annual costs and revenues
associated with the development of the oil and gas rights or property under realistic conditions.
Annual net cash income from the difference between expected annual revenues and costs are
discounted to their present value. Thus, the rights or property’s net income potential, discounted
to the present, provides an estimate of current tract sale value if similar tract sales data are not
available.

The words to be memorized:

1. Fair market value — cripaBeinBast ppIHOYHAs CTOUMOCTD

2. net pay — s dexrrBHas HeTEeHACHIIIEHHAS TOIIINHA

3. cash flow — moTok HaTMYHBIX CPEACTB

4. development risk analysis — ananu3 puckoB pa3paboTku HeTera3oBbIX
MECTOPOXKACHUI

5. net revenue — YUCTBINA TOXO

6. oil and gas properties (assets) — HedrerazoBbie 0OBEKTHI

7. producing reserves — pa3pabaTbiBacMbIe 3aachl

8. recovery factor — koappunuenT nepreoTnaun

9. reserve estimator — skcrepT 1o OIEHKE 3a1acoB

10. US Security and Exchange Commission, SEC — koMuccHs 110 IIEHHBIM OymaraM u
oupsxam CIIA.

EXERCISE 2 Answer the following questions.

1. What does the estimation of Fair Market Value begin with?

2. Why are the evaluators concerned with the type, quantity and quality of data
available?

3. How many methods are commonly accepted for FMV estimation? Name them.

4. What is the comparable sales approach?

5. What characteristics are usually heavily dependent on time and geographic
proximity?

6. The income approach is the alternative approach to the comparable sales
approach, isn't it?

7. What does it involve?

EXERCISE 3 Decide whether the statements are true or false. Correct them if
necessary.

1. Reserves are categorized by their recoverability.

2. Multi-reservoir pays are more attractive for exploration since the probability
of success is higher than for a single-reservoir structure.

3. Risk analysis forms a basis for developing Prospect Inventories and
implementing Portfolio Management.

4. Proved resources are those quantities of petroleum which, by analysis of
geological and engineering data, can be estimated with 50% certainty to be commercially
recoverable.

5. Economic analysis does not take into account the taxes subtracted from the oil
price.

6. Fair market value assessment has nothing to do with reserve audit.

7. There are four methods to determine recoverable resources.

8. Exploration efficiency is better determined by annual estimation as compared
to a long-term history.



EXERCISE 4 Read and translate the text, using the words after the text.

TEXT 2

The largest uncertainties probably attend forecasts on reserve size, and the smallest are

associated with predictions of finding costs. Predictions as to reserves and discovery probability
lie almost entirely within the geotechnical purview, whereas finding-cost estimates require input
from several other disciplines as well. All three types of predictions are made routinely by
geologists, geophysicists, and engineers, and have enormous financial consequences, in as much
as they directly impact key elements of risk ventures.

Accordingly, it is somewhat surprising that few data seem to be available as to actual

The words to be memorized:
Reservesize — BCJIMYHHA 3aI1aCOB

performance records of explorationists™ predictions. Most exploration organizations and
individuals do not examine predictive performance, and the few that do have been reluctant to
publicize their records. The reasons are mostly due to human nature: the forward press of
exploratory events, lack of staff continuity, corporate politics, intra-organizational trepidation,
individual chagrin, perceived proprietary advantage, and even professional modesty!

Findingcost — crouMocTh 0OHApYKEHUS
Geotechnical purview — reo-texHoorus

EXERCISE 5 Connect the terms with their definitions.

1. proved reserves

A.unproved reserves which analysis of
geological and engineering data suggests are
less likely to be recoverable, with a probability
of at least 10%

2. possible reserves

B. reserves expected to be recovered
from completion intervals which are open and
producing at the time of estimate

3. behind-pipe reserves

C. a system of geological and
engineering estimates as well as economic
analysis based on those estimates that allow to
determine OOIP

4. original oil [and gas] in place
— O0IP

D. recoverable reserve ratio

5. fair
capitalization

market value and

E unproved reserves which analysis of
geological and engineering data suggests are
more likely than not to be recoverable, with a
probability of at least 50%

6. producing reserves

F. the price that an interested but not
desperate buyer would be willing to pay and an
interested but not desperate seller would be
willing to accept on the open market assuming
a reasonable period of time for an agreement to
arise

7. oil and gas reserve audit

G. those quantities of petroleum which,
by analysis of geological and engineering data,
can be estimated with reasonable certainty to be
commercially recoverable

8. probable reserves

H. reserves expected to be recovered
from wells not capable of producing for
mechanical reasons




9. recovery factor — RF I. estimated quantities of petroleum
contained in the sub-surface, as well as those
quantities already produced

10. shut-in reserves K. reserves expected to be recovered
from zones in existing wells which will require
additional completion work or future re-
completion

EXERCISE 6 Make up your own sentences using the following word expressions.
Cash flow, recovery factor, producing reserves, oil and gas properties, development risk
analysis, finding cost, reserve estimator, recoverability, net revenue.

EXERCISE 7 Read and translate the text.

TEXT 3

Given the strategic importance of reliable oil and gas reserves estimates, all major US
energy producers with significant oil and gas reserves are currently required by the Securities
and Exchange Commission to report their estimates of proved developed reserves and proved
underdeveloped reserves in their annual filings with the SEC. The SEC disclosure regulations on
reserves date back to the energy crisis of the late 1970s.

The SEC disclosure rules on reserves are highly respected. The SEC uses strict
definitions of the terms “proved” and “proved developed” reserves, and there is general
consensus in the industry and among analysts that the SEC"s definitions are quite conservative, if
not too restrictive. Under SEC definitions, reserves can only go in the “proved” category
reporting if there is a “reasonable certainty” that they can be developed at current prices. SEC
requires evidence from test wells, rather than allowing companies to rely on newer technologies
for estimating reserves. Specifically, the SEC requires that “Reserves are considered proved if
economic producibility is supported by either actual production or conclusive formation test”.

Companies also provide additional reserves-related data to other federal agencies,
including “standardized measure of discounted future net cash flows relating to proved oil and
gas reserved quantities”.

EXERCISE 8 Answer the following questions.
1. What is currently required by the Securities and Exchange Commission?
2. The SEC disclosure rules on reserves are highly respected, aren’t they?
3. What definitions does the SEC use?
4. Does SEC or FMV require evidence from test wells?
5. Who provides additional reserves-related data to other federal agencies?

EXERCISE 9 Translate from Russian into English.

AynuTopsl TOJKHBI J0Ka3aTb, YTO C JOCTATOYHOH JTOCTOBEPHOCTHIO UMEETCS PBIHOK
cObITa YIJIEBOJIOPOJIOB M YTO MMEETCSI WJIM peHTa0esleH U, BO3MOXKHO, OyJeT CyIIecTBOBaTh B
Onmkaiiiiee BpeMsi SKOHOMUYECKUIM METOJ U3BJICYEHHUS, TOATOTOBKH U TPAHCIIOPTUPOBKHU UX Ha
PBIHOK COBITA.

Jlisg Toro, 4roObl OTHECTH STH 3amachl K JOKa3aHHBIM He pa3OypeHHbIM Tpedyercs
00513aTeIbCTBO KOMITAHUM 0 Pa3BUTHIO COOTBETCTBYIOUIEH HH(PAcCTPyKTyphl sl J00bIUH,
MOJTOTOBKU U TPAHCIOPTUPOBKH.

OtcyTcTBUE Kakoro-au0o 3HAYMTENBHOTO Iporpecca Mpu pa3paboTKe TaKUX 3aracoB
MOJKET CIIY>KUTb JJOKa3aTeJIbCTBOM OTCYTCTBUSI TAKOTO 0053aTEIbCTBA.

EXERCISE 10 Make up your own topic ‘“International oil and gas reserve audit,
exploration risk analysis, fair market value of oil and gas properties” and be ready to retell it
and discuss with your group mates.



THE IMPACT OF MINING AND OIL EXTRACTION
ON THE ENVIRONMENT
EXERCISE 1 Read and translate the text "The impact of mining and oil extraction on the
environment", using the words after the text.

Be ready to discuss the answers to the following questions with your group mates.

e What impacts of mining and mineral extraction on the atmosphere, hydrosphere and
biosphere do you know?

e What stages of mineral extraction from the subsurface do you know?

The impact of mining and oil extraction on the environment

Coal, oil and gas - fossil fuels - are called conventional fuels because people are
accustomed to using them. Today, approximately 80 % of the energy consumed worldwide
comes from burning petroleum, natural gas, and coal. However, coal is the dirtiest fuel to burn
because it has many impurities which influence the environment.

Mineral deposits represent concentrations of an element or elements to a level at which
they can be profitably extractable. As such these deposits represent concentrations of several
elements well above crustal abundance. Such naturally occurring high concentrations are
reflected in the chemistry of the soils, waters, sediments, plants, etc., close to the deposit. Indeed,
measurement of the concentrations of various metals and non-metals in the media such as soil,
sediments and waters has been used to locate mineral deposits.

Although there are likely to be significant natural enrichments of several elements in the
vicinity of mineral deposits, mining and extraction of the deposit will add greatly to these
enrichments. The mining and subsequent beneficiation of minerals and the separation and
refining of their various components is one of the most serious sources of contamination of soils,
waters, and the biosphere.

Humans have extracted minerals, particularly the metalliferous ores, since ancient times,
and the extraction and refining of metals have played a major role in human development. The
mining and processing of minerals have increased through time, due to population growth and
the greater utilization of raw materials for manufacture. Many areas of past mining activity, in
both the Old and New Worlds, bear witness to these extractions in the form of abandoned
workings and extensive waste tips. Modern mineral extraction technology is generally far more
efficient than past practices, and in many countries such processes are heavily regulated to limit
the degree of contamination from extractive industries. However, historical mineral extraction
involved less efficient technologies and in those times virtually no environmental regulations
were in place. Long-abandoned mineral workings are currently the cause of serious
environmental pollution in many countries.

A large number of different materials are extracted from the Earth ranging from fuels
such as oil and coal, industrial minerals such as clays and silica, aggregates for building and
roadstone, and minerals for fertilizers as well as sources of non-metals. However, the major
cause of concern is the metalliferous ores that are used as sources of metals and metalloids.

The extraction and subsequent processing of ores can be summarized as follows:

Mining — crushing/grinding

Mining — concentration of ore mineral

Mining — smelting/refining.

Ores are extracted from the Earth by either subsurface mining, open pit surface
techniques, or in a few cases by solution mining, which carries with it risk of groundwater
pollution. Both subsurface and surface extraction result in waste material, which is generally
piled on the surface in the vicinity of mine. However, while such waste piles, which frequently
contain ore minerals, are sources of environmental contamination, it is the subsequent processing
of the ores that result in the greatest environmental problems.



The crushing and grinding (comminution) of mineral processing has the objective of
separating the ore minerals from the waste, generally referred to as gangue. To effect separation,
the mined ore is finely crushed to liberate individual ore mineral grains to enable concentration
of the sought after ore mineral. The very fine waste material left after this concentration process
is referred to as tailings, and this material can contain, along with the gangue minerals, residual
amounts of the ore minerals and can be a serious source of pollution. The tailings are very fine
hence are subject to wind ablation and can easily transported by surface runoff. At many mine
sites tailings have been left open to the environment resulting in serious contamination of
surrounding soil and water.

Following the mining and processing of the ores, the resultant concentrate is transported
to a smelter. Pyrometallurgical smelting involves roasting of the ore concentrate at high
temperatures with the subsequent emission of large quantities of potentially harmful elements.
The smelter emissions can be in the form of gases, such as sulphur dioxide, aerosols, and larger
particulates. Modern smelter stacks are fitted with electrostatic precipitators and other dust
recovery mechanisms, which results in the retention of most of the particulates, but some
gaseous and aerosolic emissions are still released into the atmosphere. Although any larger
particulates released are likely to be deposited close to the source, aerosols and gases can be
transported long distances and as a result the smelting of ores has far wider aerial impact than the
mining and processing of these ores.

The words to be memorized:

ablation — BeIHOC, A0S

beneficiation — oboramierue (pybi)

contamination — 3arpsi3sHeHue

enrichment — oGoramenue

electrowinning — 3eKTPOXUMHUYECKOE H3BIICUCHHE

gangue — mycras nopoja, HopogHble IpUMECH

impact — BnusiHUE, BO3/ICHCTBUE

in the vicinity — B 61u3u gero-mu6o.

leak, leakage — yreuka, Teun

particulate — yactuma

precipitator — pusTp

processing — o6paboTka

retention — yepsxanue

runoff — crox

smelter — maBunbpHas €YD

spill — mpoanuBanue, paznuBanue

spillage — yreuka, nposnBaHue

tailings — xBocTHI, IIUTAM

waste tip — oTBaj, oOTBaJIbHAS Ky4a

EXERCISE 2 Give the Russian equivalents to the following word combinations.
to be likely,to be fitted with, to play a major role, to bear witness, to have impact, to carry
risk, to be heavily regulated, to be referred to.

EXERCISE 3 Translate the following words and word combinations into Russian. Write
down five sentences in English, using these word combinations. Work in pairs: read your
sentence and let your partner translate it.

gangue material, ore minerals, ore mineral grains, wind ablation, smelter stack, open pit
surface technique, groundwater pollution, surface extraction, mineral extraction technology,
population growth, surface run off.

EXERCISE 4 Match the key words with their definition. Translate into Russian.



The key words:
Ablation
Grinding
Extraction
Gangue
Enrichment
Smelting

oakrwdE

The definitions:

A) process of increasing the concentration of desirable properties in minerals, improving
them in quality and value.

B) process of extracting a valuable material from an ore by heating.

C) valueless and undesirable material in an ore.

D) wearing away of a rock or glacier.

E) process of getting ore or oil from the deposit.

F) process of reduction to small particles by pounding or abrading.

EXERCISE 5 Complete the sentences translating the Russian words.

1. Many surrounding regions are evident to virtually (sexontponupyemomy) coal
extraction.

2. Extensive mineral extraction is still the reason of worry in many countries due to
(3arpsi3HEHUS OKpYIKaroIIeit cpebl) it causes.

3. Ancient extraction technologies (npuBoauiu k) serious environmental pollution.

4. Significant increase in concentration of (HeKOTOPBIX XMMHYECKHX COEIUHEHHI) IS
observed in vicinity of local mineral deposits.

5. The mined ore is finely crushed (uro6sr ob6ecnieurBats) concentration of the sought
after ore mineral.

6. The process of extraction is strictly controlled (mmst Toro, 4ToOBl CHH3HWTH CTENEHB
sarpsisaenus) Of the surrounding soils.

EXERCISE 6 Are the following statements true (T) or false (F)? Correct the false ones
with the right information and discuss your answers with a partner.
Modern mineral extraction technology is heavily regulated in many countries.
Waste material is the greatest environmental problem.
Aerosols and gases can be deposited close to the source.
Geologists can define mineral deposits by concentration of some elements.
Mining and subsequent beneficiation of minerals do not affect the environment.
The major cause of concern is mineral extraction such as clays and silica.
Mineral extraction is a modern human activity.
Tailings are subject to wind ablation and can easily transported by surface runoff.

N~ WLNE

EXERCISE 7 Read and translate the text and be ready to answer whether the following
statements after this text true (T) or false (F). Correct them and translate into Russian.

Through its interdisciplinary environmental teams, industry is directing large amounts of
capital and technological resources both to define and resolve environmental challenges. The
solution of the complex environmental problems requires the skills and experience of persons
knowledgeable in health, sanitation, biology, meteorology, engineering and many other fields.

Each air and water problem has its own unique approach and solution. Restrictive
standards necessitate high retention efficiencies for all control equipment. Off-the-shelf items,
which were applicable in the past, no longer suffice. Controls must now be specifically tailored
to each installation. Liquid wastes can generally be treated by chemical or physical means, or by
a combination of the two, for removal of contaminants with the expectation that the majority of



the liquid can be recycled. Air or gaseous contaminants can be removed by scrubbing, filtration,
absorption or adsorption and the clean gas discharged into the atmosphere. The removed
contaminants, either dry or in solution, must be handled wisely, or a new water- or air-pollution
problem may result.

Industries that extract natural resources from the Earth, and in so doing disturb the
surface, are being called upon to reclaim and restore the land to a condition and contour that is
equal to or better than the original state.

Air quality management. The air contaminants which pervade the environment are many
and emanate from multiple sources. A sizable portion of these contaminants are produced by
nature. The greatest burden of atmospheric pollutants resulting from human activity comprises
carbon monoxides, hydrocarbons, particulates, sulphur oxides and nitrogen oxides, in that order.
About 50 % of the major pollutants come from the use of the internal combustion engine.

Industrial and fuel combustion sources together contribute approximately 30 % of the
major pollutants.

The general trend in gaseous and particulate control is to limit the emissions from a
process stack to a specified weight per hour based on the total material weight processed to
assure compliance with ambient air regulation. Process weights become extremely large in steel
and cement plants and in large nonferrous smelters. The degree of control necessary in such
plants can approach 100 % of all particulate matter in the stack. Retention equipment can
become massive both in physical size and in cost. The equipment may include high-energy
venturi scrubbers, fabric arresters, and electrostatic precipitators. Each application must be
evaluated so that the selected equipment will provide the retention efficiency desired.

Sulphur oxide retention and control present the greatest challenges to industrial
environmental engineers. Ambient air standards are extremely low and the emission standards
calculated to meet these ambient standards place an enormous challenge on the affected
industries. Many copper smelters and all coal-fired utility power plants have large volume, weak-
sulphur-dioxide gas streams with limestone slurries or caustic solutions is extremely expensive,
requires prohibitively large equipment, and creates water and solid waste disposal problems of
enormous magnitude. Installations employing dry scrubbing have been used on very low-
sulphur-dioxide gas streams.

Copper smelters are required to remove 85-90 % of the sulphur contained in the feed
concentrate. Smelters using the old-type reverbatory furnaces produce large volumes of gas
containing low concentrations of sulphur dioxide which is not amenable to removal by acid
making. However, gas streams from newer- type flash and roaster-electric furnace operations can
produce low-volume gas streams containing more than 4 % sulphur dioxide which can be treated
more economically to obtain elemental sulphur, liquid sulphur dioxide, or sulphuric acid.
Smelters generally have not considered the scrubbing of weak-sulphur-dioxide gas streams as a
viable means of attaining emission limitations because of the tremendous quantities of solid
wastes that would be generated.

The task of upgrading weak smelter gas streams to produce products which have no
existing market has led to extensive research into other methods of producing copper. A number
of mining companies piloted, and some have constructed, hydrometallurgical plants to produce
electrolytic-grade copper from ores by chemical means, thus eliminating the smelting step. These
plants have generally experienced higher unit costs than smelters and a number have been
plagued with operational problems. It does not appear likely that hydrometallurgical plants will
replace conventional smelting in the foreseeable future. Liquid ion exchange followed by
electrowinning, is also being used more extensively for the heap leaching of low-grade copper.
This method produces a very pure grade of copper without the emission of sulphur dioxide to the
atmosphere.

Statements:
- Limestone slurries and caustic solutions are used to control sulphur oxide gas emissions.



- Environmental problems require the expertise of people with differing scientific backgrounds.

- Regulations are concerned with emissions into the atmosphere of gases rather than solids.

- 50 % of air pollutants have natural causes.

- Mining industry is no longer allowed to leave the land surface in a disturbed condition.

- There are many devices on the market which can be used to solve all kinds of air and water
problems.

- New methods of producing copper by chemical means have been highly successful.

- The highest proportion of atmospheric pollutants produced by man comprises carbon
monoxides.

- Useful by-products can be obtained by treating gas streams from modern copper smelting
operations.

- Liquid wastes can be largely recycled after treatment.

EXERCISE 8 Discuss with your groupmates the answers to the following questions. Make
a presentation on this theme.

What kind of air pollution is found in the Astrakhan region?

What could be done to control them?

WELL DESIGN AND WELL HEAD EQUIPMENT

EXERCISE 1 Read and translate the text "Drilling Rig Components".
Drilling Rig Components
. Once the equipment is at the site, the rig is set up. Here are the major systems of a land
rig:
1. Power system

» Large diesel engines - burn diesel fuel oil to provide the main source power;
+ Electrical generators - powered by the diesel engines to provide electrical power;
2. Mechanical system

« Hoisting system - used for lifting heavy loads; consists of a mechanical winch (drawworks)
with a large steel cable spool, a block-and-tackle pulley and a receiving storage reel for the
cable;

 Turntable - part of the drilling apparatus
3. Rotating equipment

 Swivel - large handle that holds the weight of the drill string; allows the string to rotate
and makes a pressure- tight seal on the hole;

» Kelly- four\six-sided pipe that transfer rotary motion to the turntable and drill string;
« Turntable (rotary table) - drives the rotating motion using power from electric motors;

» Drill string - consists of drill pipe (connected sections of about 30ft\10m) and drill collars
(large diameter, heavier pipe that fits around the drill pipe and places weight on the drill bit);

» Drill bit - end of the drill that actually cuts the rock;

4. Casing- large-diameter concrete pipe that lines the drill hole; prevents the hole from
collapsing and allows drilling mud to circulate



5. Circulation system - pumps drilling mud (mixture of water, clay and weighting material and
chemicals; used to lift rock cuttings from the drill bit to the surface) under pressure through the
kelly, rotary table drill pipes and drill collars:

*  Pump- sucks mud from the mud pits and pumps it to the drilling apparatus;

» Pipes and hoses - connects pump to drilling apparatus;

* Mud-return line - return mud from hole;

» Shale-shaker- shaker\ sieve that separates rock cuttings from the mud;

« Shale slide - conveys cuttings to the reserve pit;

» Reserve pit - collects rock cuttings separated from the mud,

* Mud pits - where drilling mud is mixed and recycled;

*  Mud-mixing hopper - where new mud is mixed and then sent to the mud pits

6. Derrick - support structure that holds the drilling apparatus: tall enough to allow new
sections of drill pipe to be added to the drilling apparatus as drilling progresses

7. Blowout preventer - high-pressure valves (located under the land rig) that relieve pressure
when necessary to prevent a blowout (uncontrolled gush of gas or oil to the surface, often
associated with fire).

EXERCISE 2 Find the definitions to the key words, using the information after the text
and translate them into Russian.

The definitions:

A) a piece of equipment used to prevent the rotary motion of the kelly (or drill string)
from being transferred to the drilling line.

B) adevice that is attached to the bails of the traveling block and used to grip joints.

C) a device that has several independently mounted sheaves or pulleys and used to lift
and lower elevators.

D) the part of the drive assembly which transmits motion to the kelly and permits the
kelly to move vertically while it is rotating or still.

E) a shallow cased hole close to the rotary table. When making up a string, each single is
stood here so that it can be connected quickly and easily to the kelly.

F) a piece of equipment designed to mix and prepare drilling mud.

G) a wire rope made up of a number of strands wound around a steel core, used to lift or
lower drill pipe.

H) a double or a triple, two or three joints connected together.

I) a piece of equipment used to transfer rotary motion through a master bushing to the
kelly, to drillpipe and, eventually, to the drill bit.

J) a device on the top of the derrick that provides means of taking drill line from the
hoisting drum to the travelling block.

K) a structure above the well used for drilling string tripping, location of stands and
protection of drilling crew against wind and precipitation.

The key words:

1. swivel


/sieve

drill line
mousehole
elevator
traveling block
kelly bushing
crown block
rotary table
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derrick
10. shale shaker

EXERCISE 3 Are the following statements true or false? Correct the false ones with the
right information and discuss your answers with a partner.

1. Drilling crew members use scratchers to scratch each other and thus clean themselves
of oil.

2. Conductor is a person who knows everything at the drilling site. He is in charge of
coordinating work of drilling crews.

3. Elevator is a device for lifting derrickman to the monkey board.
4. Doghouse is a room where security guard and patrol dog live.

5. Drilling cuttings are washed out to the surface with drilling mud made of clay and
water.

6. Drill pipe is hollow. The reason for this is to make it possible for the mud to pass
through it.

7. Cement job is performed only when quality of casing is poor.
8. Cuttings in a well mean cracks on wellbore walls.

9. The kelly is hexagonal. The reason for that is to make it possible for the rotary table
to turn the kelly without slipping.

10. Shale shaker is used for separating fluid from drilling cuttings.

EXERCISE 4 Translate the sentences from Russian into English, using the active
vocabulary.

1. Tlpu BBIXOZE U3 CTBOJA CKBAXUHBI OypOBOM pacTBOp MPOXOJIUT Yepe3 BUOPOCHUTO, TIie
LUTaM OTAENSIETCS OT PacTBOPA.

2. MomHOCTh OT JBUTATENCH TepenaeTcs depe3 JeOEaKy K poTopy NPU POTOPHOM
OypeHuH.

3. Komnonna OypunbHBIX TpyO M MPUBHHUEHHOE K HEW JOJIOTO, KOTOPOE APOOUT MOPOIY,
BpAIalOTCsI POTOPOM.

4. KponH00K, TaneBbIil 0JIOK U OypOBOM KPIOK COCTABIISIOT TAJIIEBYIO CHCTEMY.

5. Beptmior mpencrasisier co0OH IIAPHUPHOE COEAMHEHHUE U TI03BOJISIET KOJIOHHE
OypHWJIbHBIX TPYO BpaIiaTbcs.



6. BypoBoii Hacoc 3akauMBaeT B CKBaXHHY OYypOBOil pacTBOp, NPUTOTOBICHHBIN B
BHOpOCHUTAX.

7. Porop Bpammaer kBaapaT, KBaJpaT B CBOIO OYepeab BpamlaeT OYpHIbHYIO KOJOHHY U
KOJIOHHA BpaiaeT OypuiabHOE JOJI0TO.

8. BypoBoii pacTBOp BRIMBIBACT IIIAM U3 320051 CKBKUHBI IIPH OypEHUH.

EXERCISE 5 Read and translate the text "Drilling Rig", fill in the missing words from the
box before the text. There is one extra word.

oil; cuttings; crews; mud; derrick;
equipment; deposits; penetrate; water; natural
gas; holes; mobile

Drilling Rig

A drilling rig is a machine which creates 1. holes and/or shafts in the ground. Drilling
rigs can be massive structures housing 2. used to drill 3. , 4 wells, or 5.

extraction wells or they can be small enough to be moved manually by one person. They
sample sub-surface mineral 6. ___ , test rock, soil and groundwater physical properties, and
to install sub-surface fabrications, such as underground utilities, instrumentation, tunnels or
wells. Drilling rigs can be 7._ mounted on trucks, tracks or trailers, or more permanent land or
marine-based structures (such as oil platforms, commonly called "offshore oil rigs"). The term
"rig" therefore generally refers to the complex of equipment that is used
to 8. the surface of the earth'’s crust.

Drilling rigs can be:

 Small and portable, such as those used in mineral exploration drilling and
environmental investigations.

* Huge, capable of drilling through thousands of meters of the Earth's crust. Large "mud
pumps" circulate drilling 9. through the drill bit and the casing, for cooling and
removing the 10. " " while a well is drilled. Hoists in the rig can lift hundreds of tons of
pipe. Other equipment can force acid or sand into reservoirs to facilitate extraction of the oil or
mineral sample; and permanent living accommodation and catering for 11.
which may be more than a hundred. Marine rigs may operate many hundreds of miles or
kilometres offshore with infrequent crew rotation. Oil and Natural Gas drilling rigs can be used
not only to identify geologic reservoirs but also to create holes that allow the extraction of oil or
natural gas from those reservoirs. An oil or gas pumping rig, sometimes called a derrick, is used
to retrieve oil/gas from a reservoir.

EXERCISE 6 Read and translate the text "Rig system".
Rig system

A rotary rig's main job is to make hole. To make hole, the drilling crew places a bit on
bottom, then the driller rotates it and pumps drilling mud to it. A rig needs a multitude of
equipment to make these operations happen. A first look at all the gear on a drilling rig can
overwhelm you. It is, however, easy to understand a rig's components if you divide them into
systems: power, hoisting, rotating, and circulating.

Power system includes:diesel engine 1, diesel engine 2, diesel engine 3 and electric
motors.



Hoisting system includes:drawworks, cathead, blocks and drilling lines.
Rotating system includes:swivel, kelly, rotary table, top drive, drill pipe and drill bit.

Circulating system includes:drilling mud, mud pits, mud pumps, rotary hose, return line
and shale shaker.

EXERCISE 7 Read and translate the text "Power system", fill in the missing words from
the box before the text. There is one extra word.

rig; power; fuelt; driller; transfer;
drilling; circulate; mix

Power system

Without 1. power nothing on a rig operates. Machinery must have an energy source to
make it go. On virtually every drilling rig, the power comes from internal-combustion engines,
which are called prime movers. Further, they often use diesel 2. . Because of the way
diesel engines operate, they deliver more turning force, or torque, than gasoline engines. As a
result, many industries, including the 3. industry, use diesels.

A4, may need from two to four prime movers, depending on its size. The bigger
the rig, the deeper it can drill and the more power it needs. Thus, big rigs have three or four
prime movers. Together, they develop 4,500 horsepower (about 3,300 kilowatts) or more. In
comparison, a powerful car engine may put out only 300 horsepower (220 kilowatts) or so; most
develop even less.

This power must 5. to the rig's components to make them work. For example, at
the same time as the rotary table needs power to turn the bit, the mud pump needs power to 6.
drilling mud. What is more, to provide maximum power to a component, the 7. must also

be able to combine the power of two or more engines. Two common methods transfer power on
today's rigs and allow the driller to combine engine power: mechanical transmission and
electrical transmission.

EXERCISE 8 Are the following statements true or false? Correct the false ones with the
right information and discuss your answers with a partner.

1. Therig height is in propotion to well depth.
2. Asarule, big rigs have three prime movers.

3. Diesel engines are used in drilling industry mainly because of its operation
regime.
4. There are two main ways of power transmission.

5. Actually, power is generated by internal — combustion engines almost on all
drilling rigs.

EXERCISE 9 Read and translate the text "Hoisting system components”, using the words
after the text.

Hoisting system components

The drawworks is one of the largest and heaviest piece of equipment on a rig. It has a
spool-shaped revolving drum around which crew members wrap the wire rope they call drilling
line. It also has several shafts, clutches, brakes, and chain-and-gear drives. The shafts, clutches,
and drives allow the driller to engage and disengage equipment on the drawworks. The driller




can also change the speed with which the drum revolves, thereby varying the speed with which
the drawworks raises the traveling block and hook. The driller controls the drawworks from a
panel, or console, near the drawworks.

The drawworks also has a heavy-duty main brake. Large bands on both rims of the drum
stop the drum from turning when the driller engages the brake. When the brake is disengaged,
the drawworks drum lets out drilling line to lower the traveling block. An auxiliary hydraulic or
electric brake assists the main brake when the draw-works is raising or lowering heavy loads.
The auxiliary brake absorbs some of the momentum created by a heavy load. The main brake
thereby works more efficiently.

A cathead is a winch, or windlass, on which a line, such as rope, cable, or chain, is coiled.
When activated, the cathead reels in the line with great force. Pulling on a rope, cable, or chain is
vital to screwing and unscrewing (making up and breaking out) drill pipe.

A friction cathead is a steel spool a foot (30 centimetres) or so in diameter. It revolves as
the catshaft revolves. Crew members used to employ friction catheads and a length of catline—a
large-diameter rope made out of plant fiber, or hemp—to move heavy equipment around the rig
floor. One floorhand rigged up one end of the catline to the object they wished to move. Another
wrapped the other end of the catline a couple of times around the cathead. (Rig hands called this
operation "taking wraps around the cathead.") This second crew member gripped the line near
the turning cathead and, by pulling hard or not so hard on the line, adjusted the amount of
friction the cathead applied to the line. When the crew member tightened the line— applied more
friction—on the cathead, the cathead pulled on the catline and lifted the object. When the crew
member loosened the catline wraps on the cathead— released the friction—the cathead stopped
pulling on the catline.

An automatic cathead also pulls on a wire rope or, in some cases, on a chain, but in a way
very different from a friction cathead. Instead of having to manually adjust tension on a line, the
driller simply moves a control lever on the console to engage or disengage an automatic cathead.
The automatic cathead on the driller's side of the drawworks is the makeup cathead. The
automatic cathead on the opposite side of the drawworks is the breakout cathead, which looks
exactly like the makeup cathead.

Drilling line is wireline, or wire rope. Drilling line is, however, considerably larger than
the wire rope on the tongs. Wire rope is what most of the world calls cable. Wire rope
manufacturers make drilling line by braiding several steel wires together. It looks like cloth, or
fiber, rope except that it is made from steel wire rather than plant or plastic fibers. Drilling line
ranges in diameter from % to 2 inches, or about 22 to 51 millimetres.

First, assume that the derrick is lying horizontally in its cradle in the substructure. The
drawworks is on the rig floor and the rig's engines are running. To begin, workers take one end
of the rope off the supply reel, which is resting on the ground near the substructure. They pull the
line from the reel to the top of the derrick. There the rig builders installed a large set of pulleys,
or sheaves, termed the crown block. Crown blocks have several sheaves over which workers
string the drilling line. They thread, or reeve, the drilling line over a groove in a crown block
sheave. Then they pull the end of the line to another set of sheaves placed near the middle of the
derrick. This sheave set is the traveling block.

The driller raises and lowers the traveling block in the derrick as drilling progresses.
During string-up, however, the traveling block is also stationary until workers complete the
string-up job. To continue stringing up, they reeve the end of the drilling line through one of the
traveling block sheaves. Then they pull the line back to the crown block. They reeve the line
over another sheave in the crown block and pull it back to the traveling block. There, they reeve
the line through another traveling block sheave and pull it back to the crown.



The number of times the workers reeve the line through the blocks depends on the weight
the line has to support and on the size of the crown and traveling blocks. Crown blocks and
traveling blocks vary in the size and the number of sheaves they contain.

After the workers reeve the line for the last time over the crown block sheaves, they pull
the end of the line to the drawworks. They secure the end of the drilling line to the drum in the
drawworks. A worker then powers up the drawworks and takes several wraps of line around the
drum, much as an angler reels in fishing line after a cast. Since the traveling block is resting on a
support that holds it stationary, the line runs through it without moving it. The part of the drilling
line running from the drawworks to the crown block is the fast line. It moves when the rig is
operating. That is, after the drilling crew readies the rig, the fast line moves on or off the
drawworks drum when the driller raises or lowers the traveling block.

During the drilling of a well, the drilling line carries many tons of drill pipe and other
tools in and out of the hole over a distance of several miles; or it uses many newtons of force
moving drill pipe over a distance of thousands of metres. The crew therefore rates drilling line
use in ton-miles or megajoules. (When a line has moved 1,000 newtons of load over a distance of
1,000 metres, the line has given i megajoule of service.) The driller keeps careful track of how
many ton-miles (megajoules) of wear occur over time. By consulting specially prepared tables,
the driller knows when it is time to slip the line. Slipping the line places unworn line on the wear
points where the line goes through and over sheaves in the traveling and crown blocks. The
drilling line also wears where it spools off the drawworks drum.

The words to be memorized:

auxiliary — 1omoHUTEIbHBIN, BCIIOMOTaTEIbHbIH
catline — kanar ayst paboT CO MIMUICBOM KATYIIKOM
fast line — xomoBoii KoHelr ( TaleBOro KaHara)
cathhead — mmuseBas karyika

friction cathhead — ¢hpukunonHast muiIeBas Karymnka

makeup cathhead, breakout cathhead — mmuneBas karymika JUIsi CBHHUYHBAHHS
OypUIBbHBIX TPYO

brake — Topmo3
clutch —mydra

reeve — HaJeBaTh (Ha IIKMB) OCh, BaJl, IITOK; OCHAIATh (TAJIEBYIO CUCTEMY); MPOJIEBATH
KaHart (uepe3 OJI0K)

shaft — ock, Bas, mTok

sheave — 1mkuB, OJIOK, POJIUK

slip —TpaBuUTh KaHAT, CKOJIB3HUTh; CKOJIBKCHUE
spool — mimysbka, 600uHa

winch — nebenka

EXERCISE 10 Fill in the gaps with the correct words from the text. Translate the
sentences into Russian.

1. The extra sheave is needed for the deadline.
2. You can lift an object on the rig floor wrapping the rope around a



3. A typical hoisting system is made up of the drawworks, a mast or derrick, the crown
block, , and the wire rope drilling line.

4. Once the last line has been strung over the sheaves, the end of the line goes
down to the drawworks drum, where it is firmly

5. The brake is mounted on the end of the
6. The main brake is used for and the drawworks drum.

7. For heavier loads, twelve or more could be strung.

EXERCISE 11 Find the definitions to the key words, using the information from the text
and translate them into Russian.

The definitions:

A) a cylinder around which wire rope is wound in the drawworks.

B) a spool-shaped attachment on the end of the catshaft, around which rope for hoisting
and moving heavy equipment on or near the rig floor is wound.

C) wedge-shaped pieces of metal with teeth or other gripping elements that are used to
prevent pipe from slipping down into the hole.

D) it is essentially a large winch that spools off or takes in the drilling line and thus raises
or lowers the bit.

E) the end of the drilling line that is affixed to the drum or reel of the drawworks.

F) an assembly of sheaves mounted on beams at the top of the derrick or mast and over
which the drilling line is reeved.

G) grooved pulley.

H) a device for arresting the motion of a mechanism, usually by means of friction.
I) the drawworks drum.

J) a wire rope used to support the drilling tools.

The key words:

cathead
crown block
drawworks
sheave

bit

drilling line
brake
fastline
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drum
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. spool

EXERCISE 12



1) Read and translate the text A "Rotary system components”, using the words after the
text.

Text A Rotary system components

Rotating equipment includes the devices that make the bit turn. On a conventional rig, the
equipment consists of a swivel, an upper kelly cock, a special length of pipe called the kelly, a
lower kelly cock, a kelly saver sub, the rotary table, the drill pipe, the drill collars, and the bit .
Some contractors install a special system on their rigs called a top drive. It replaces many parts
of the conventional rotating system; top drives are discussed in more detail later.

According to the American Petroleum Institute (API), all the pipe between the swivel and
the bit, including the kelly, the drill pipe, and drill collars, is the drill stem. (The API is a trade
association that sets oilfield standards and specifications.) The drill string includes only the drill
pipe — not the kelly and the drill collars. Be aware, however, that practically everybody in the
oil patch uses "drill string™ to mean the drill pipe and the drill collars.

The words to be memorized:

drive shaft — npuBoHOM Ba
drill collar —ytsoxenénnas OypuiibHast TpyOa, yTsKeaEHHas MITaHTa, BOPOTHUK Oypa

drill stem — OypuibHas KOJOHHA, OypHIIbHAS LITAHTa (IPU POTOPHOM OYpEHHH), yaapHasl
IITaHTa

drill string — GypuibHas KOJIOHHA

die — mmamka, orpaBka

gooseneck — S — oOpa3Hoe KOJICHO TPYOBI

slips — muurnc, kiavH

drive shaft — npuBoHO# Bai

kelly bushing — BkiabIin mo BeayIIyo OypHIbHYIO TpyOy
master bushing — mocrosinHas BTynka

tool joint — OypuibHBI 3aMOK

to stab — 3aBouTH KOHEIl BepxHEH TpyObl B My(DTY HHKHEH
mate — coeIUHATH

saver sub — nepeBoiHUK ¢ IepeHape3aeMoii pe3b00ii B OypHIIbHON KOJOHHE
threaded — c pe3nboii

2) Read and translate the text B "Rotary system components". Define what is IT in bold in
each paragraph using the words before the text.

IT in bold in each paragraph can mean:
e Tool joints
o Kelly
e Hose
e Rotary table
e Diesel engine
e Swivel

e Drilling stem




1)

2)

3)

4)

5)

6)

7)

8)

e Drill bit
e Drill string

e Topdrive
Text B

IT is a remarkable device. IT sustains the weight of the drill stem, permits it to rotate, and
provides a passageway for drilling mud to get into the drill stem. IT also has a large bail, similar
to the bail, or handle, on a bucket but much, much larger. IT's bail fits inside the hook at the
rotary, or kelly, hose to IT’s side at the gooseneck. The gooseneck is a curved piece of erosion-
resistant pipe. Drilling mud enters IT through the rotary hose and the gooseneck.

IT is square or hexagonal, instead of round, because the flat sides provide a way to make IT
turn. The driller lowers IT inside a corresponding square or hexagonal openng in the kelly
bushing. The kelly bushing fits into another rotating component called the master bushing. The
master bushing fits inside the rotary table. Thus, as the rotary table rotates, the master bushing
and the kelly bushing also rotate. Since the IT mates with the kelly bushing, IT also rotates. The
pipe rotates because the crew connects it to the I'T’s bottom. Finally, the drill collars and the bit
rotate because the crew connects them to the drill pipe.

IT passes through the kelly bushing. The master bushing rotates the kelly bushing, which rotates
IT. The drill pipe, drill collars, and bit rotate as well. They disappear into the rotary table where
you can't see them. At the same time, the mud pump sends mud through the rotary hose and into
the swivel. From the swivel, the mud flows inside and down the kelly, the drill pipe, the drill
collars, and out the bit. The mud shoots out the bit and lifts cuttings up the hole to the surface.

The crew fits the master bushing into IT. During normal drilling operations, the master bushing
drives the kelly bushing. When drilling stops and the kelly bushing is out of the master bushing,
the master bushing can hold the slips.. Slips have strong, toothlike gripping elements called dies.
Slips fit around the drill string and suspend it in the hole. With the drill string suspended by the
slips, the crew can remove the kelly and the swivel from the drill string. The traveling block and
hook no longer suspend the drill string.

IT hangs from the traveling block's hook in place of a conventional swivel. A powerful heavy-
duty motor in IT turns a threaded drive shaft. The crew stabs, or inserts, the unit's drive shaft
directly into the top of the drill stem. When the driller starts IT’s motor, it rotates the drill stem
and the bit. The rig therefore does not use a conventional swivel, a kelly, a rotating rotary table
and master bushing, or a kelly bushing. Rigs with IT still need, however, a rotary table and
master bushing to provide a place for the slips to suspend the pipe.

IT consists of the drill pipe and special, heavy-walled pipe called drill collars. Manufacturers
make IT from steel, but they also use aluminum. IT is heavier than drill pipe, however. The
drilling crew uses them to put weight on the bit to make it drill. They install them in the drill
string below the drill pipe. Number of drill collars depends on how much weight the bit needs
and on how much the drill collars weigh.

IT is a threaded piece on each end of the pipe. The pipe maker welds IT to the pipe. The crew
connects the pipe with IT. IT adds a significant amount of weight to drill pipe, but not enough
to make it weigh anywhere near as much as drill collars.

Manufacturers make two types of IT for rotary drilling: roller cone and diamond. Roller cone
have steel cone-shaped devices that roll, or turn, as the bit rotates. Most of them have three
cones; some have two and some have four, however. Its makers mill or forge teeth out of the
body of the cones, or they insert very hard tungsten carbide buttons into the cones. The teeth or
inserted buttons cut, scrape, or gouge the rock as IT rotates.



EXERCISE 13 Find the definitions to the key words, using the information from the text
and translate them into Russian. There is one extra definition.

The definitions:

A) a rotary tool that is hung from the rotary hook and the traveling block to suspend the
drill stem and to permit it to rotate freely.

B) a heavy coupling element for drill pipe.

C) the heavy steel tubular device suspended from the swivel through the rotary table and
connected to the top joint of drill pipe to turn the drill stem as the rotary table turns.

D) a flexible tube for conveying liquids or gases under pressure

E) the principal component of a rotary, or rotary machine, used to turn the drill stem and
support the drilling assembly.

F) a device similar to a power swivel that is used in place of the rotary table to turn the
drill stem.

G) seamless steel or aluminum pipe made up in the drill stem between the kelly or top
drive on the surface and the drill collars on the bottom.

H) all members in the assembly used for rotary drilling from the swivel to the bit.

I) the column of drill pipe with attached tool joints that transmits fluid and rotational
power from the kelly to the drill collars and the bit.

J) a special device placed around the kelly that mates with the kelly flats and fits into the
master bushing of the rotary table.

K) a heavy, thick-walled tube, usually steel, placed between the drill pipe and the bit in
the drill stem.

L) the cutting or boring element used for drilling
The key words:
drill bit

swivel

drill collar
rotary table
drill string
hose

kelly bushing
kelly
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drill stem
10. top drive
11. drill pipe

EXERCISE 14 Read and translate the text "Circulating System", using the words after the
text.

Circulating System



Mud circulates through many pieces of equipment, including the mud pump, the
discharge line, the standpipe, the rotary hose, the swivel, the kelly (or the top drive), the drill
pipe, the drill collars, the drill bit, the annulus, the return line, the shale shaker, the desilter, the
desander, the mud pits, and the suction line.

The mud pump draws in mud through a suction line from the mud pits, or tanks, and
sends it out a discharge line. From the discharge line, the mud goes into the standpipe. The
standpipe runs vertically up one leg of the derrick. Mud exits the standpipe into a strong,
flexible, and reinforced rubber hose called the rotary hose, or kelly hose. The rotary hose joins
the swivel at the gooseneck. The mud then flows down the kelly (or through the top drive), drill
pipe, and drill collars. It jets out of the bit nozzles and moves cuttings away from the bit. The
mud and cuttings then head up the hole in the annulus. The annulus, or annular space, is the area
between the drill string and the wall of the hole.

The mud leaves the annulus through a steel pipe called the mud return line. It falls over a
vibrating screen, the shale shaker. The shaker screens out the larger cuttings and, in some cases,
dump them into the reserve pit. Offshore and in environmentally sensitive areas, however, the
shaker dumps the cuttings into a receptacle. Later, the contractor removes the receptacle, washes
the cuttings if required, and properly disposes of them. In either case, the clean mud drains back
into the mud tanks. The pump then recycles it back down the hole. The mud pump recirculates
the mud over and over throughout the drilling of the well. From time to time, the derrickhand
adds water, clay, and other materials to make up for downhole losses. This crew member also
adjusts the mud's properties as the borehole encounters new and different formations.

The words to be memorized:

annulus — kospIIc00pa3HbIi 3a30p

bulk storage — xpanenue B pe3epByape

discharge line — HanopHbIii TPYOOIIPOBOI, HATHETATEIBHBII TPYOOIIPOBO/T

mud pit — oTcToiiHuK, ambap Ui XpaHEeHHs: OypOBOTrO pacTBopa

return line — Bo3BpaTHasi TMHUS, KaHAT

rotary hose — HarHeTaTebHBII IITAHT POTOPHOIT OYpOBOW YCTAaHOBKH,
COEAMHAIONIUN CTOSK C BEPTIIOTOM

standpipe — Bo03ab0opHast KOJIOHHA

suction line — npuémuas nunus (Hacoca),
BcachIBalOUIMi TpyOomnpoBoa (OypoBoro Hacoca),

BITYCKHOM TPyOOTIPOBO/T

EXERCISE 15 Are the following statements true or false? Correct the false ones with the
right information and discuss your answers with a partner.

1. Mud is drained into the mud tanks.

2.The mud properties are changed according to various formation.

3. Shaker screens always dump the cuttings into the reserve pits.__~

4. Having flowed through the swivel, mud flows down the top drive.
5. Mud is circulated during the drilling of the well.



EXERCISE 16 Read and translate the texts, using the words after the text.

TEXT1
EMERGENCY SHUT DOWN SYSTEMS

Emergency Shut Down (ESD) systems are control systems used to safely shut down and
isolate equipment at production facilities in the event of abnormal condition occurs which could
damage the equipment or pose a hazard to operations personnel or the public. All field
operations personnel should have a clear understanding of the function and operation of the ESD
systems for the facilities they operate. They must know what control point activates the ESD and
take action to maintain conditions within the control limits. They also must know how to reset
the ESD devices in the event of a shut down and the procedures necessary to restart the
equipment and re-arm the ESD system.

ESD systems can be as simple as a pressure-sensing device which trips a valve on the
flow line from a well closed in the event of a high or low pressure in a pipeline or separator. It
may also be as complicated as one which monitors various points in a production facility such as
vessel pressures, levels, temperatures and flows, and activates isolation valves, stops pumps or
compressors, heaters and so on, if any of the many points exceed the designed conditions. ESD
systems can be designed only to shut down and isolate equipment, or activate valves that isolate
equipment and depressure it to flare. No matter what the ESD system is designed to do, under no
circumstances should any of the control points of the system be bypassed or tampered with.

If there are problems that must be corrected within the system, a review of this process
should be made to ensure the suggested changes will not create hazards. Only then should the
necessary changes be implemented. Too often, personnel bypass parts of the ESD system in an
effort to overcome a perceived minor problem and forget about the change. Then an occasion
arises where the ESD system should function but cannot and a catastrophic failure occurs
resulting in loss of production, damage to equipment, injury and loss of life.

ESD systems are designed to provide a final safety back up in case something goes wrong
and should not be made inoperative for any reason.

TEXT 2
WELLHEAD

The wellhead is the equipment used to maintain surface control of the well. It is usually
made of steel, cast or forged, and machined to a close fit; and forms a seal to pre-vent well fluids
from blowing or leaking at the surface. It is sometimes made up of many heavy fittings with
certain parts of the wellhead designed to hold very high pressures. Other wellheads maybe just a
simple assembly to support the weight of the tubing in the well, and may not be built to hold
pressure.

The kind of head and configuration to be used is determined by well conditions. The high
pressure wellhead is required where formation pressures are extremely high. High pressures
found in some fields require the use of a heavy wellhead. In the fields where production and
pressures are very low, the simple wellhead may be used if only small amounts of gas are
produced with the oil.

The wellhead is formed of combinations of parts called the casing head, tubing head, X-
mas tree and pressure gauges.

The words to be memorized:

. Back pressure valve — oO6patHBIii Ki1amnaH;

. Control point — koHTpoJIbHAs TOYKA;

. Emergency shut down system — cructema aBapuitHOTO OTKITIOUCHHS,
. Floatcollar — mydTa 06cagHoit TpyOBI ¢ 00paTHBIM KIIaIIaHOM;

. Flow string — nudroBas kooHHa,

Guide shoe — nanpapstomnHil OamMax;

Heater — narpeBarens;
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8. Landing nipple — mocamgouHbIi HUTITIEI;

9. Perforate — mepdopupoBats;

10. Pressure-sensing device — ceHcop JaBieHUs;

11. Reservoir pressure — miacToBO¢E JaBJICHHUE,

12. Electrical submersible pump — ssiekrprueckuii morpykHO# HacocC

13. Tamper — TporaTh, HIOPTHUTE.

14. Tamper Artificial lift — mexanu3upoBanHas 100bI4a;

15. Tubingless completion —3akanuMBaHWE CKBaXKHHBI 0€3 HCIIOIB30BAHUS
TU(TOBOM KOJIOHHBI,

16. Valve — kianan; BEHTHIIb; 30JIOTHUK; 3aTBOP

EXERCISE 17 Answer questions about the texts.

What are emergency shutdown systems used for?
What must field personnel know about ESD systems?
Give examples of ESD systems.

What are the main purposes of ESD systems?

In which cases is it admissible to bypass ESD systems?
What must be done in case there are problems with ESD systems?
What can ESD system bypassing result in?

When are ESD systems used?

. What is the wellhead?

10. What is the wellhead made?

11. Name the components of the wellhead

CoNoOA~WNE

EXERCISE 18 Insert the omitted word from the text

1. ESD systems can be as simple as a device which trips a valve on
the flow line from a well closed in the event of a high or low pressure in a pipeline or
separator.

2. The wellhead is required where formation pressures are extremely
high.

3. Itis usually made of steel, cast or forged, and machined to a close fit; and forms
a seal to pre-vent well from blowing or leaking at the surface.

4. No matter what the ESD system is designed to do, under no circumstances
should any of the of the system be bypassed or tampered with.

5. It is sometimes made up of many heavy with certain parts of the

wellhead designed to hold very high pressures.
6. ESD systems can be designed only to shut down and isolate equipment, or
activate that isolate equipment and depressure it to flare.
7. The wellhead is formed of combinations of parts called the casing head,
, X-mas tree and pressure gauges.

Fluids, tubing head, valves, pressure-sensing, high pressure, fittings, control
points.

EXERCISE 19 Give the Russian equivalents to the following word combinations.

Pump
Isolation
Control limit
High pressure
Valve

agbrwbnE



Pressure-sensing
Fittings

Control points
Pressures gauges
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EXERCISE 20 Are the following statements true or false? Correct the false ones with the
right information and discuss your answers with a partner. Use the texts 1, 2 if necessary.

1. The personnel should have a clear understanding of the function and operation of
the ESD system.

2. Emergency Shut Down (ESD) systems isolate equipment at production facilities
in the event of abnormal condition occurs which could damage the equipment or pose a
hazard to operations personnel or the public.

3. The wellhead is usually made of glass, cast or forget, and machined to a close fit.

4. ESD systems can be as complex as a pressure-sensing device.

5. The ESD system exclude any catastrophic failure.

6. In the fields where production and pressures are very high, the simple wellhead
may be used.

EXERCISE 21 Read and translate the text.

TUBING

As long as the casings must remain in a well for a long time and their repair or
replacement would be costly, another string of pipe is placed in the well through which the oil is
produced. This is called tubing. During the later life of the well, the same tubing may be used to
support a submersible pump or for other means of artificial lift. The tubing is suspended from the
wellhead (surface) and usually reaches to within a few feet of the bottom of the well. Tubing is
used as the flow string because casing is usually too large to permit the well to flow efficiently,
or (in some cases) to maintain continuous flow.

Tubing packers are sometimes used in the tubing string to seal off the space between the
tubing and the oil string of casing. This is done particularly in wells where there are high
reservoir pressures. By sealing off this space the casing is not exposed to high pressure, and the
chances of a casing failure are reduced. Tubing packers also sup-port part of the weight of the
tubing in the casing and prevent the tubing string from moving up and down.

Sometimes it is both practical and economical to drill a small diameter hole and use
conventional tubing as casing in completing a well. This is called tubing less completion since
no retrievable inner string of tubing is used to conduct fluids to the surface. The casing is
cemented from bottom to the top and perforated opposite the pay zone. The equipment used is
essentially the same as a conventional well, including a float collar, guide shoe with
backpressure valve, and landing nipple. Tubing less completions provide for well control, well
stimulation, work over and an artificial lift system.

EXERCISE 22 Answer questions about the text.

Why is another string of pipe placed in the wellhead?
What can be used for artificial lift?
How is this tubing installed?
Why is tubing used as the flow string?
5. What is the purpose of sealing off the space between the tubing and the oil
string of casing?

el S

EXERCISE 23 Connect the terms with their definitions.



1. The equipment a) packers are sometimes used in the tubing string
to seal off the space between the tubing and the oil
string of casing.

2. During b) off this space the casing is not exposed to high
pressure, and the chances of a casing failure are
reduced.

3. The casing c) used is essentially the same as a conventional

well, including a float collar, guide shoe with
backpressure valve, and landing nipple.

4. Tubing d) the later life of the well, the same tubing may be
used to support a submersible pump or for other means
of artificial lift.

o

By sealing e) is cemented from bottom to the top and
perforated opposite the pay zone.

EXERCISE 24 Translate into English in written form.

1. Kononna HKT xpenutcst k (oHTaHHOWH apmarype u OOBIYHO CITyCKaeTcs Ha
rI1yOUHY HECKOJIBKO (YyTOB OT 320051 CKBRKUHBI.

2. norna na kononne HKT ycranaBnwBaercst makep JJist H30JISAIMN TPOCTPAHCTBA
Mexay HKT u skcrnyaraiiniOHHON KOJOHHOM.

3. M3omsamust 3TOTO TMPOCTPAHCTBA [A€T BO3MOXKHOCTH 3aIIUTUTHh OOCATHYIO
KOJIOHHY OT BO3/ICMCTBUS BBICOKOI'O JIABJICHUS U, TEM CaMbIM, YMEHBIIUTH BEPOSTHOCTH €€
MTOBPEXKICHMUSL.

4. Ob6canHas KOJIOHHA IIEMEHTHPYETCS OT 320051 CKBaKMHBI /10 NOBEPXHOCTH U
nepdopupyeTcs HampOTHUB POAYKTHBHOM 30HBI IIACTA.

5. Croco6 3akauuMBaHUs CKBaKUHBI 0€3 MCIIOJIB30BaHUS JU(PTOBOM KOJIOHHBI
o0ecrieunBaeT BO3MOXXKHOCTb KOHTPOJIE M CTUMYJIALIMM CKBAXUHBI, IPOBEJCHHE
KaIllMTaJIbHOT'O PEMOHTA M IPUMEHEHHE MEXaHU3UPOBAHHOM TOOBIYH.

EXERCISE 25 Give the English equivalents to the following word combinations.

1. TIpoOypHTb CKBaXHHY
2. Ilocago4HbIi HUIIIIENH
3. Mydra

4. OO6canHble KOJIOHHBI

5. ®onraHHas apmarypa

6. HacocHo-koMIpeccopHbIE TPYOBI
7. JlndroBas KoJIOHHA

8. TlorpyxHoii Hacoc

9. 3aboii CKBa)KUHBI

10. Hampapnstrormii 6ammax

EXERCISE 26 Open brackets and use active or passive form of the verb. Consult the text
if necessary.

1. As long as the casings must remain in a well for a long time and their repair or
replacement would be costly, another string of pipe (to place) in the well
through which the oil (to produce)



2. Tubing (to use) as the flow string because casing (to be)
usually too large to permit the well to flow efficiently, or to maintain

continuous flow.

3. Tubing packers (to use) sometimes in the tubing string to seal off
the space between the tubing and the oil string of casing.

4. Tubing packers also (to support) part of the weight of the tubing in
the casing and (to prevent) the tubing string from moving up and down.

5. Tubing less completions (to provide) for well control, well
stimulation, work over and an artificial lift system.

TYPES OF DRILLING AND INCIDENT PREVENTION

EXERCISE 1 Read and translate the text "Types of Oil Wells", using the words after the
text.

Types of Oil Wells

Oil wells come in many varieties. By produced fluid, there can be wells that produce oil,
wells that produce oil and natural gas, or wells that only produce natural gas. Natural gas is
almost always a by-product of producing oil, since the small, light gas carbon chains come out of
solution as it undergoes pressure reduction from the reservoir to the surface. Unwanted natural
gas can actually be quite a disposal problem at the well site. If there is not a market for natural
gas near the wellhead it is virtually valueless since it must be piped to the end user. Until
recently, such unwanted gas was burned off at the wellsite, but due to environmental concerns
this practice is becoming less and less common. Often, unwanted (or 'stranded’; gas without a
market) gas is pumped back into the reservoir with an injection well for disposal or
repressurizing the producing formation. Another solution is to export the natural gas as a liquid.
Of course, in locations such as the United States with a high natural gas demand, pipelines are
constructed to take the gas from the wellsite to the end consumer.

Another obvious way to classify oil wells is by land or offshore wells. There really is
very little difference in the well itself; an offshore well simply targets a reservoir that also
happens to be underneath an ocean. Also, due to logistics, drilling an offshore well is far more
costly than an onshore well. By far the most common type of well is of the onshore variety.
Another way to classify oil wells is by their purpose in contributing to the development of a
resource. They can be characterized as:

. production wells when they are drilled primarily for producing oil or gas, once
the\producing structure and characteristics are established

. appraisal wells when they are used to assess characteristics (such as flowrate) of a
proven hydrocarbon accumulation

. exploration wells when they are drilled purely for exploratory (information
gathering) purposes in a new area

. wildcat wells when a well is drilled, based on a large element of hope, in a frontier

area where very little is known about the subsurface. In the early days of oil exploration in
Texas, wildcats were common as productive areas were not yet established. In modern times, oil
exploration in many areas has reached a very mature phase and the chances of finding oil simply
by drilling at random are very low. Therefore, a lot more effort is placed in exploration and
appraisal wells.

At a producing well site, active wells may be further categorized as:

. oil producers producing predominantly liquid hydrocarbons, but mostly with some
associated gas.

. gas producers producing virtually entirely gaseous hydrocarbons.

. water injectors injecting water into the formation either to maintain reservoir
pressure or simply to dispose of water produced with the hydrocarbons because even after
treatment, it would be too oily and too saline to be considered clean for dumping overboard let
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alone into a fresh water source, in the case of onshore wells. Frequently, water injection has an
element of reservoir management and produced water disposal.

. aquifer producers intentionally producing reservoir water for re-injection to
manage pressure. This is in effect moving reservoir water from where it is not as useful, to where
it is more useful. These wells will generally only be used if produced water from the oil or gas
producers is insufficient for reservoir management purposes. Using aquifer produced water
rather than sea water is due to the chemistry.

. gas injectors injecting gas into the reservoir often as a means of disposal or
sequestering for later production, but also to maintain reservoir pressure.

Lahee classification
* New Field Wildcat (NFW) - far from other producing fields and on a structure that has not
previously produced.

* New Pool Wildcat (NPW) - new pools on already producing structure.

» Deeper Pool Test (DPT) - on already producing structure and pool, but on a deeper pay zone.
« Shallower Pool Test (SPT) - on already producing structure and pool, but on a shallower pay
zone.

« Outpost (OUT) - usually two or more locations from nearest productive area.

» Development Well (DEV) - can be on the extension of a pay zone, or between existing wells
{Infill).

The words to be memorized:

aquifer — BOJJOHOCHBII TOPU30HT MJIH I1JIACT, 3aKOHTYPHAst 30Ha IJIacTa

by-product — mo6o4HbIH TPOIYKT

disposal — copoc, oTBeIcH e, YTHIIA3ALIUS

dumping — cbpoc, yreuka

gaseous — ra3oBblii, ra3000pa3HbBII

injection(input) well — HaraeraTenbHas CKBaKHUHA

offshore well — mopckast ckBaxkxuHa

onshore — GeperoBoii, IpUOPEKHBIH

on-structure well — ckBaxkiHa, pacrosoxkeHHas B He(TEHOCHOU CTPYKTYpe

pay zone — npOoayKTUBHAs 30HA, IPOAYKTUBHBIM HHTEPBAI

producing formation — mpoJyKTHBHBIi TIACT

saline — coseHblii, MUHEPaTU30BaHHBIH

wellhead — ycTbe ckBaXKHHBI

well site — 6ypoBas rutomaaka

EXERCISE 2 Fill in the gaps in the sentences with the correct prepositions and translate

them.

_____modern times, a lot more effort is placed _____ exploration and appraisal wells.

Wells can be classified various aspects.

Wildcat wells, based a large element of hope, are used mainly frontier
area.

Wells can be classified _____their purpose contributing ___ the development of a
resource.

These kinds of wells are used only when produced water oil or gas producers is
insufficient reservoir management purpose.

Pipelines are constructed to take crude oil ___ fields __ the terminals.

There is low chance to find oil simply ___ drilling random.

EXERCISE 3 Fill in the gaps with the correct words. Translate the sentences into
Russian.
1. Gas is pumped back into the reservoir to repressurize the
2. Development wells are used for extension of a




3. Wildcat wells are used in areas.
4. It's better when the terminal for natural gas is close to the

5. Natural gas is considered to be a of producing oil.
6. Due to environmental concerns, gas is no longer burned off at the
7. One can classify oil wells by land or wells.

EXERCISE 4 Match the well type in English with its definition in Russian.

The definitions:

A) dKCIUTyaTallMOHHAs CKBaKUHA

B) mowuckoBo-pa3BenouHas CKBaKMHA (Ha HOBOW HEJOCTATOYHO pa3BeIaHHOM ILIONIA TN )

C) sKcruTyTanioHHas CKBayKUHa, (I00bIBatOIIast)

D) mnouckoBas \ pasBemouHas ckBakuHa (OypuTcs IS OOHapy)KEHHs paHee
HEM3BECTHOTO MECTOPOXKIECHUS HOBBIX KOJUIEKTOPOB, 3aJ€TalollMX Ha JPYIMX TOPU30HTAX,
KOTOPBIH OBbLIT OTKPBIT HA MAJIOMCCIIEAOBAHHON TEPPUTOPUH)

E) nouckoBas ckBakuHa

F) BHOBB mpoOypeHHast CKBakWHA (MPH IMOCTEIIEHHOM Pa30ypHBaHUU MECTOPOKICHHS);
OTJaJICHHAs CKBAXKHHA

G) npoayKTUBHAs CKBAKHHA

H) HakioHHas CkBakMHA, MPOOYpEHHAs Ui TIYIICHHs JIPYrod CKBaXUHBI (B Clydae
OTKPBITOr0 (DOHTAHUPOBAHUS MOKAPOB); BCIIOMOTaTeIbHAsI CKBAXKMHA; Pa3rpy30uHas CKBaKMHA

I) oneHouHas ckBakuHa, MPOOYpPEHHAsl U MOJATBEP)KACHUS TMPHUCYTCTBUS/ OLCHKH
VIJIEBOJOPOAOB B IJIACTE-KOJUIEKTOPE, KOTOPBIM OBLT OTKPHIT HAa MAaJOUCCIEeIOBAaHHON
TEPPUTOPUHU

J) CKBaXKMHa, OTKPBIBIIIAs HOBOE MECTOPOXKICHNE/BCKPBIBIIIAas HOBBIN TJIACT

K) nopa3semouHass CKBaKHMHA, IOATBEP)KIAIOIIAs CKBakKWHA (BTOopas MpoOypeHHas
MPOJYKTUBHASI CKBR)KMHA HA MECTOPOXKICHUN )

The key words:
wildcat
development
relief
discovery
prospect
production
appraisal
step-out

. recovery
. confirmation
. exploration

EXERCISE 5 Comprehend the following definitions and translate them into Russian.
Crown block - a device on the top of the derrick that provides a means of taking drill line from
the hoisting drum to the traveling block.

Exploratory well - a pilot well drilled in an area with identified commercial oil and gas bearing
capacity to survey size and structure of formations, obtain required initial data to calculate oil
and gas reserves and design its development.

Injection well - a well drilled to inject into pay zones water (air, steam, gas) in order to maintain
formation pressure and prolong flowing period of field development, increase rate of production
wells equipped with pumps.

Key well - a well drilled in an unexplored with drilling area to survey composition and age of
rocks.

Observation well - a well drilled to control development of commercial value formations.



6.

7.

8.

Parametric well - a well drilled in a relatively explored area to survey its geological structure
and oil and gas bearing prospects.

Production well - a well drilled in compliance with the plan of formation development to
produce oil and gas.

Wildcat — a single well drilled to find new commercial depositions of oil and gas.

EXERCISE 6 Learn the following well types in English and in Russian. Work in pairs and
ask your partner about different types of wells.

abandoned well — nukBHIMpPOBaHHAS CKBAOKUHA

adjoining well — cmexHast CKBa)kuHa

appraisal well — omneHouynas ckBaxuHa, UPOOypeHHass IS OATBEPIKIACHUS
IPUCYTCTBUSI/ OLECHKU YIJIEBOJOPOJIOB B IUIACTE- KOJUIGKTOPE, KOTOPBIA OBUT OTKPHIT Ha
MaJIOUCCIIEJOBAHHON TEPPUTOPUH

barren (dry \ non- productive ) well — Ge3pe3ynbraTiiBHas CKBaKHHA (HE Jaromiast
IPOMBIIUICHHOTO KOJNYeCTBA HEe()TH)

beam well — ckBaxxuna, sKkcIUTyaTUpyIOIIAscs TITyOHHHBIM HACOCOM

belching well — nynbcupyromias ckBaxnHa/ CKBaKHHA, IEPUOANYCCKHA BHIOPACHIBAIOIIAS
KUIKOCTh

borderline well — xpaeBast ckBaxkuHa

borehole / bore well — 6ypoBast ckBaxkuna

brought in well — ckBaxxuHa, BCcTynuBIIas B 9KCIUTyaTAIUIO

cable tool well — CKB@)XKHHA, OypsIIasCs KaHATHBIM CITOCOOOM

cased through well — obcaxxennas 10 32005 CKBaKHMHA

cased well — o6caxenHast CKBaKHMHA

commercial well — CKBa)KMHA, UMEIOIIAsi IPOMBIIIJICHHOE 3HAYCHNE

completed well — ckBaxkuna, 3aKoHUEHHAsI OypeHHUEM / OCBOCHHAsI CKBAKUHA

confirmation well — mopa3Bemounas CkBakWHa, MMOATBEPKIAONIAS CKBakKWHA (BTOpas
poOypeHHast IPOYKTHBHAs CKBaXKMHA HA MECTOPOKICHHH )

controlled directional well — naknoHHO-HanpaBIeHHAS CKBaKHHA

dead well — 3armoximas (MCTOIICHHAS) CKBaKHHA

development well — skcrmyatanmonHas ckBakuHa (0OBIBarOIIAs )

discovery well — ckBaknHa, OTKpBIBIIAash HOBOE MECTOPOXICHUE/ BCKPBIBIIAS HOBBIN
IacT

drowned well — 00BogHEeHHAas CKBakKMHA

dually completed well — qByxmnacroBas ckBaknHa

edge well — kpaeBas (MpUKOHTYpHAs) CKBaXKHHA

exhausted well — wucromennas ckBaxkuHa (IeOMT KOTOPOH HHXKE SKOHOMHUYECKOTO
npeena YKCIUTyaTaliH)

exploration well — skcrmyaTanmonHas CKBaKuHa

infill well — ckBaxuHa, mpoOypeHHas IpU YIUIOTHEHHH MEPBOHAYATIBHONW CETKH
pa3sMEIICHHUS CKBOKHH

injection (input) well — HarueTarenbHast CKBaKHHA

intake well — HarHeraTenbpHas ckBaXkMHA (JJ151 HATHETAHUS JKUJIKOCTH B IUIACT)

junked well — ckBaxuHa, 3acopeHHasl >KEJIC3HBIM JIOMOM; CKBaXKHHA, 3a0poIIeHHas
BCJIe/ICTBUE O€3pe3yaIbTaTHOM JIOBIM 0OOPBAaHHOTO MHCTPYMEHTA

key well — onopHast ckBakrHa; HarHeTaTelbHas CKBaXHWHA (CKBa)KHMHA JJIsl HATHETAHUSI
CKaTOro BO3/yxa/ ra3a)

line wells — ckBaxxuHBI, pacnonokeHHbIE BJOJIb TPAHUI] yU4acTKa

marginal well - manone6urtHast (0113Kast K UCTOMICHUIO) CKBAKHHA

natural well — ckBaxwuna, Bb1atomas HegTh O€3 KUCIOTHOI 00pabOTKH, THAPOPA3PHIBA,
npoctperna 0e3 MPUMEHEHHs HACOCOB

offset well — cocennsist ckBaxkuHa, CKBaKHHA, TPOOYPEHHAst BOJIHM3H APYTOi CKBAXKUHBI



offshore well — mopckast ckBaxxuna

off-structure well — ckBakuna, mpoOypeHHas 3a npeaeaaMu HeTEeHOCHOM CTPYKTYPbI

on-structure well — ckBaxxuna, pacmonoxeHHasi B HeTEHOCHOH CTPYKType

paying well — okymatoras ce0st CkBakxrHa (IKOHOMHUYECKHU BBITOJTHAS )

pinch out well -  ckBakuHa, onpenensionas  TpaHully  HePTIHOM
3aJIe)KH/MAJTONIPOAYKTUBHAS CKBaKHHA HA TPAHUIIC 3AJICHKH

production well — mpoxykTuBHasI CKBaXKHHA

prolific well — manonebuTHas cKBaknHA

prospect well — mouckoBas ckBaknHa

recovery well — mouckoBasi/pa3BejouHas CKBaKkuHa (OypHuTCs JUIsi OOHAPYKESHUS paHee
HEU3BECTHOTO MECTOPOXKICHUSI HOBBIX KOJUICKTOPOB, 3aJICTAIONIMX HA JAPYTUX TOPU3OHTAX,
KOTOPBI ObLIT OTKPBIT Ha MAJIOMCCIICAOBAHHON TEPPUTOPUH )

relief well — nakiioOHHasi ckBakMHA, IPOOYPEHHAsS ISl TIIYIICHUS APYrOil CKBaXKHHBI (B
cllydae OTKPBITOro (POHTAaHMPOBAHHS IOXKAPOB); BCIIOMOTATEIbHAS CKBAXKHHA; pa3rpy30uHast
CKBaXXHHA

sand (ed) well — ckBaxkuna, B KOTOpOH HE(PTCHOCHBIM KOJUIEKTOPOM SIBIISIOTCS
MIECUYAHHUKHU; CKBRKHHA, B KOTOPYIO BMECTE C KUIAKOCTBIO MIOCTYIIAET U3 IJIACTa MHOTO MECKa

service well — BcriomorarenbHasi CKBaKuHa

step-out well — BHOBb mpoOypeHHas ckBakuHa (IPU IOCTEIICHHOM pa30ypUBaHUU
MECTOPOXKICHHU ); OTJaJCHHAs CKBaKUHA

stripper well — nebutHas ckBaxkuHa, naromas meHee 1.5M3/cyt HedTu

test well — pa3BeouHast cCkBasKuHA

twin well — ckBaxxuna, MpoOypeHHast B T€X KE YCIOBUS, YTO U JAPYras CKBaKUHA TOTO JKE
y4acTKa; CKBOKHHA, TPOOYypEHHas OJIM3KO K COCEHEH CKBaXKMHE

well in operation — neiicTByromIas CKBa)KUHA

well off — mpocraunBaromas ckBakuna

well out of control — ckBaxxuHa, GOHTaHUPOBAHUE KOTOPOIl HE yJACTCSI 3aKPBITh

well under control — ckBakuHa ¢ 3aKpHITHIM (POHTAHUPOBAHHEM

wellhole — 6ypoBast ckBaxuHa

wild well — HekapTHpoBaHHas CKBaKHHA

wildcat — monckoBo-pa3BeiouHas CKBaKHMHA (HA HOBOM HEIOCTATOYHO pa3BEIaHHOM
TIJTOIIA/IM )

EXERCISE 7 Read and translate the text", using the words after the text.
STRAIGHT HOLE DRILLING

Frequently it is necessary to drill a straighter hole than was originally planned when the
job was started with a certain string of drill collars. Also, it may happen that it is desired to put
more weight on the bit without increasing the deviation. The best single proven way to do either
of these things with the same string of drill collars is to add stabilizers. For deviation control a
single stabilizer is sufficient if it is properly located in the drill string. The proper location is the
first bend in the drill string above the bit. Since the bending point depends on the hole size, drill
size and weight on the bit, it may occur at different points. To some extent the placement is also
dependable on the formation characteristics.

It has been considered good practice in some cases to space additional stabilizers about
one stand apart through a portion or all of the rest of the drill collar string. The additional
stabilizers do not help to keep the hole straight. They do help in preventing wall sticking and
other problems associated with hole conditions.

With the use of stabilizers, it is important to remember that stabilizers are usually the
weakest point in the drill string and, therefore, subject not only to wear but failure. Some of the
more modern stabilizers have been designed so that the wings do not create a serious hazard in
the hole. For example, some of these are made of drillable material and some may be removed
with washover pipe.



By reducing the weight on the bit, the bending characteristics of the drill string are
changed and the hole will tend to be straighter. One of the oldest techniques for straightening a
hole was to reduce the weight on the bit and speed up the rotary table. In recent years it has been
found that this is not always the best procedure because reducing the bit weight sacrifices
considerable penetration rate.

The straightening of a hole by reducing bit weight should be done very gradually so that
the hole will tend to return to vertical without sharp bends and will therefore be much more safer
for future drilling.

The words to be memorized:

Bending point — touka neperuba

Penetration rate — ckopocTh IPOHUKHOBEHHS

Space — nmomemniark, pa3meniarh

Washover pipe — npombiBouHast TpyOa

Stabilizer — crabunuzarop

Sticking — mpuxsar

Collar — mydra TpyOsI

Drilling equipment — 6ypoBoe 060pyaoBaHue

Rotary table — poropHslii cTou

Bottom-holeassembly(BHA) — komMrioHOBKa HHCTpYMEHTa JJisi OypeHust
Logging — kaporax

Blowout preventer (BOP) — npoTuBOBbIOPOCOBBI TPEBEHTOP
Pay zone — mpoayKTHBHAs 30Ha

Wild well —neynpaBnsiemasi CKBaKUHA;

Kill line —uuus roymieHus;

Flare pit —akenbHbIii ambap;

Dummytrip — «X0JI0CTOi» NOABEM-CITYCK

EXERCISE 8 Answer questions about the text.

1.
2.
3.
4.

5.

What is the best way to put more weight on a bit without increasing deviation?
What does the placement of a stabilizer depend upon?

What are the purposes of a stabilizer?

Describe stabilizer’s disadvantages.

What was one of the oldest techniques to straighten the hole and what is the

disadvantage of this method?

6.

What is the proper method to straighten a hole?

EXERCISE 9 Give the English equivalents to the following word combinations.

CoNR~LNE

Drilling
Formation
Stabilizer

String

The drill collar
Sticking, failure
The wings, weight
To tend

The rotary table
To sacrifice

The straightening
Gradually

Sharp bend.



EXERCISE 10 Make up sentences out of two parts from the table:

1.  For deviation control a single a) ... wall sticking and other
stabilizer ... problems associated with hole conditions.

2. To some extent the placement b) ... was to reduce the weight on
the bit and speed up the rotary table.

3. The additional stabilizers do C) ... is also dependable on the
help in preventing ... formation characteristics.

4. Some of the more modern d) ... by reducing bit weight should
stabilizers ... be done very gradually.

5. One of the oldest techniques e) ... 1is sufficient if it is properly
for straightening a hole ... located in the drill string.

6.  The straightening of a hole ... f) ... have been designed so that the

wings do not create a serious hazard in the hole.

EXERCISE 11 Open brackets and use active or passive form of the verb.

1. Horizontal drilling (to be) a type of drilling in which directional
well gradually becomes horizontal.
2. Drilling incidents (to include) oil and gas blowouts, breakage and

leaving in a well of drill pipe and casing, drilling bits, down hole engines, pipe string sticking,
twist-off.

3. Annular preventer (to design) in such a way that it can close
annulus around drill pipe, drill collars or completely close an open well.

4. Well blowout can (to define) as uncontrolled flow of formation
fluid under pressure, which may damage drilling equipment and injure maintenance personnel.

5. Production surveys (to perform) to determine production rate of an
oil or gas well.

EXERCISE 12 Translate into English in written form.

1. UT0OB!I KOHTPOIMPOBATH OTKIOHEHHUS JOCTaTOYHO OJHOIO CTaOUIIN3aTOpa, €CIIu
OH IIPaBUJIBHO PACIIONOKEH B OYpUIIbHOM KOJOHHE.

2. JlononHuTenbHble CTAOMIM3AaTOPhl HE TIOMOTAIOT COXPAHUTh CKBa)KUHY
IPSIMOA.

3. C ucnonp30BaHMEM CTa0MIM3aTOPOB, BAXHO MOMHHUTbH, YTO CTAOMIIM3ATOPHI,
KaK [PaBUJIO, CaMoe €i1aboe MecTo B OypHIIbHON KOJIOHHE.

4. OnuH U3 cTapellInX METO/OB Ul BBIIPSMIICHUS CKBaXXUHBI OBLJIO CHUYKEHHE
Harpy3Ku Ha JI0JIOTO U YCKOPEHHE POTOPHOIO CTOJA.

S, CkBaxnHa OYyIEeT CTPEMHUTbCS BEPHYTHCS B BEPTUKAJIBHOE IOJIOKEHHE 0e3

PE3KUX neperH6OB

EXERCISE 13 Read and translate the texts.
TEXT 1
BLOWOUT CONTROL

Hydrocarbon accumulations are becoming more and more difficult to find, and oilmen
are drilling deeper and deeper in search for them. In some oilfields the pay zones are about four
miles deep. At that depth pressures are extremely high, so there is always the risk of a blowout.
A well, which blows out is known as a wild well and forms a gusher.

To prevent a well from blowing out, the mud weight is carefully controlled. The most
common material for weighting a drilling fluid is ground barite.

If the bit suddenly enters a high-pressure formation, the weight of the mud column may
not be great enough to hold back the pressure of the gas, oil or water in the borehole. Then, there
will be a kick; and if the BOP rams cannot be closed quickly enough, the well will blow out. The



flow must be then brought under control, so that heavy mud can be pumped to the well through
the kill line. In the case of a gas-well blowout, it may be necessary first to divert the gas into a
flare pit. The gas is set ablaze in the flare pit in order to prevent an explosion.

Logging the well can provide information, which may help to avoid dangerous situations
down hole. Before the logging tools can be run in, the hole must be clean. If there are any tight
spots, for example, it may be necessary to make a dummy trip before the drill string is pulled out.
In a dummy trip the string is hoisted only a quarter or a third of the way up. Then it is run back
to bottom again. In this way the bottom-hole assembly can be used to clean up the well and
prepare it for logging.

TEXT 2
WELL DRILLING EQUIPMENT

Rotary drilling technology operations require different in functional assignments
machines, mechanisms and equipment. A set of required for well drilling machines, mechanisms
and equipment having interrelated operational functions and technical parameters is called a
drilling complex. Drilling rig is the core unit in the drilling complex.

Drilling rig is a complex of drilling machines, mechanisms and equipment mounted in the
drilling site and by means of drilling tools providing for independent implementation of well
construction process operations. Modern drilling rigs include the following components: drilling
equipment (traveling block, mud pumps, draw works, swivel, rotor, power tongs, etc.); drilling
structures (derrick, substructure, catwalk and pipe-racks); equipment for heavy work
mechanization (mechanisms for automation of pipe tripping operations, pneumatic slips,
automatic spinner, auxiliary hoist, control stations); equipment for preparation, treatment and
regeneration of drilling mud (preparation block, shale-shakers, desanders and desilters, tanks for
chemicals, water and drilling mud) and other equipment.

EXERCISE 14 Answer questions about the text.

Why is there always the risk of a blowout?

How do you understand the term “a wild well”?
What is ground barite used for?

Why is gas set ablaze in the flare pit?

What is the bottom-hole assembly used for?

What is a drilling complex?

What is a drilling rig?

What components do modern drilling rigs include?

ONoGa~WNE

EXERCISE 15 Are the following statements true or false? Correct the false ones with the
right information and discuss your answers with a partner.

1. Reciprocating is a method to drill a well.

2. The tool used to determine stuck points is called sticking.

3. Blowouts occur during drilling through formations with relatively high pressure
exceeding wash fluid pressure.

4. Blowout preventer is a device installed on casing head to prevent potential
blowouts from the well.

5. Pipe rams are designed to close space inside tubing.

EXERCISE 16 Connect the terms with their definitions.

1. Blowout a) a tool placed above the bit along the
bottom hole assembly in order to control hole deviation
and prevent differential sticking.

».  Blowout preventer b) change of drilling direction in order to
reach target

3. Stabilizer C) sudden overshoot of oil and gas under




pressure from the well that may result in serious damage
to equipment, fire, explosion, death and oil spill.

}.  Pipe rams d) a tool placed along the casing joint to limit
the movement of centralizes while the casing is run or
reciprocated.

».  Well deviation e) a device for well emergency shut in when
there is a danger of oil and gas blowout.
). Stop-collar f) a type of BOP rams designed to close

annular around drill pipe or tubing.

EXERCISE 17 Make up dialogues on the topics:
1. Straight hole drilling

2. Blowout control

3. Well drilling equipment

2.2. Tecmuposanue

TecTtupoBanue — Bompochkl ¥ THUIIOBbIE KOHTPOJIbHBIC 3a7aHMs (TECThI), OIHCAHHE
nokazarejeii W KPHUTEPHUEB, INKaJ, METOJMYCCKUE MAaTEpUalbl, ONPEACISIONIAE MPOIETyPhl
OIICHUBAHMSI YPOBHEH CPOPMUPOBAHHOCTH PE3YIHTATOB O0YICHHSI

Ha BeImonHEHHMss BCero Tecra JIaeTCs  ONPEICIICHHOE BpeMs: Ha  peIIeHUe

WHIUBUIyaJIbHOrO Tecta oTBOoAMTCS 30 MuH. TecT cuMTaercss yCHEeUmIHO BBINOJIHEHHBIM B TOM
ciydae, eciau oH oueHuBaercs B 40 6amioB (o 1 6amny 3a Kax/blil BEpHBINA OTBET Ha 3aKPBITHIE
3ajanus). TecT BBINMOIHSACTCS Ha MHAMBUAYATbHBIX OJlaHKaX, BBIJABAEMBIX IPErojiaBaTreiieM, 1
CHaeTcs eMy Ha IPOBEPKY

Ilops/10K BBIIOJITHEHUS 32IAHU:

TecTpl cocTaBieHBbl C y4ETOM MaTepHajla NPAKTUYECKUX 3aHATUNA MO KaXIOW Teme
JTUCUUTITAHBI (MOayJs1). [IJist MOATOTOBKM K T€CTaM HEOOXOJMMO M3YYUTh MaTepual MO Kaxaou
TEeM€ TUCIHUIUTNHBI, HEOOXOUMO MOHSTH JIOTHKY M3JI05)KEHHOT'0 MaTepuara.

[Ipu pemieHnn TeCTOB HEOOXOIUMO BBHITIOTHUTH CIEAYIOIIEE:

 IIpexxne Bcero, cieayeT BHUMATENbHO H3YyYUTh CTPYKTYpPY TECTa, OICHHTH 00beM
BPEMEHH, BBIICISIEMOr0 Ha JaHHBIM TECT, YBUJIETh, KAKOTO THUIIA 33/IaHHsI B HEM COJCPIKATCHI.
OTO MOMOKET HACTPOUTHCS Ha padoTy.

e Jly4mre HaYMHATH OTBEYATh HA T€ BOMPOCHI, B MPABUJIBHOCTH PEIICHUS KOTOPHIX HET
COMHEHHUH, MOKa HE OCTAaHABIUBAsCh HA TE€X, KOTOPHIE MOTYT BBI3BAaTh JOJITHE Pa3IyMbs. ITO
MO3BOJIUT YCIIOKOUTHCSI M COCPEIOTOUUTHCS Ha BRIMIOJTHEHUN 00JIee TPYAHBIX BOIIPOCOB.

* O4yeHb BaXXHO BCEr/la BHUMATEIBHO YHUTATh 3aJaHUs JI0 KOHIIA, HE MBITAsICh TMOHATH
YCIIOBUSL «IO TIEPBBIM CJIOBaM» WU BBHIMOJIHUB TOJOOHBIE 3alaHUs B MPEIbLAYIINX
TEeCTUpOBaHUAX. Takas CIemKa HepeIKo MPUBOAMUT K JIOCAIHBIM OIIMOKAM B CaMbIX JIETKHX
BOIpOCaXx.

* Ecniu BBl He 3HaeTe OTBETAa HA BOMPOC WJIM HE YBEPEHBI B MPABUIBLHOCTH, CIEAYET
MPOIMYCTUTH €r0 U OTMETUTH, YTOOBI TOTOM K HEMY BEPHYTHCS.

 [lcuxosnoru Takke COBETYIOT IymMaTh TOJBKO O TeKylleMm 3agaHuu. Kak mpaBuio,
3alaHdsl B TECTaX HE CBS3aHBI JPYT C APYTOM HEMOCPEJICTBEHHO, IMOATOMY HEOOXOIUMO
KOHIICHTPHUPOBATHCS Ha JJAHHOM BOIPOCE U HAXOAWTH PEIICHUS, MOIXOANTNE UMEHHO K HEMY.
Kpome Toro, BBIMIOJIHEHHE ITON PEKOMEHIAIMH JACT €Ile OJWH TCUXOJOTHYecKui ¢ dekt —
MO3BOJIUT 3a0BITh O HEYy/laye B OTBETE HA MPEABLAYIIHIA BOIIPOC, €CITH TaAKOBAasi UMEJa MECTO.

* MHoOrHe 3a/1aHust MOXKHO OBICTpEE PelIuTh, €CJIM HE UCKATh CPpa3y MPaBIIHHBIA BApUAHT
OTBETA, a TOCIIECOBATEIHFHO MCKIIIOYATh T€, KOTOPBIE SIBHO HE MOIXOIAT. METOo] MCKIIOUYEHUS
MO3BOJISIET B UTOTE€ CKOHIICHTPUPOBATH BHUMAHHUE HA OJJHOM-/IBYX BEPOSITHBIX BapHAHTaX.
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* PaccunThiBaTh BBHINTOJHEHUE 33JaHUIl HY)KHO BCErja Tak, YTOOBI OCTaJOCh BpeMs Ha
npoBepKy U JopaboTky (mpumepHo 1/3-1/4 3amnanupoBaHHOTO BpeMeHH). Toraa BeposTHOCTh
ONHKCOK CBOJUTCA K HYJIIO M MMEETCS Bpems, 4ToObl HaOpaTh MakCMMyM OaJlJIOB Ha JIETKHUX
3aJaHUSIX U COCPEJOTOYMTHCS Ha PEIICHHH Oojee TPYAHBIX, KOTOpbIE BHAyYalle MPUILIOCH
HPOITYCTHUTb.

* [Ipouiecc yrajpiBaHUs MPaBUIIBHBIX OTBETOB JKEJIATEIBHO CBECTH K MUHUMYMY, TaK KaK
3TO YpEeBaTO TEM, 4TO OOyuaromuiics 3a0yAeT O INIaBHOM: YMEHUH HCIIOIb30BaTh MMEIOIIUECS
HaKOIUICHHbIE B Y4eOHOM Iporiecce 3HaHUs, U OyJaeT HajeaThes Ha yaady. Ecnu yBepeHHOCTH B
NPaBWIBHOCTH OTBETa HET, HO HWHTYHTUBHO TMOSIBIISICTCS MPEAINOYTCHHE, TO IICUXOJIOTH
PEKOMEHAYIOT JOBEPATh WHTYUIUH, KOTOpAs CUUTACTCS IMPOSBICHHEM IIIyOMHHBIX 3HAHUN U
OTIbITA, HAXOSIINXCS HA YPOBHE MOJICO3HAHUS.

TumnosBble TeCTOBBIE 3aaHud 110 TeMaM:
Bapuanr 1

1. Read the textbook excerpt and choose the correct answer, using the information from it.
1.1 What is the purpose of the passage?
to explain the methods for measuring reserves
to describe current global reservoir estimates
to give advice on graphing production data
to compare oil in place and reserve growth.
1.2 What is NOT part of the volumetric method?
other fields’ assumptions
amount of oil in place
previous years’ production data
estimated recovery factors.
1.3 What is part of the materials balance method equation?
a reserve number
petroleum pressure
reserve growth
volumetric method

Oil workers cannot extract all of the oil in place in a reservoir. The recovery factor is the
fraction of petroleum that they can collect. This fraction is also called a reserve. Oil workers
measure reserves in several different ways.

In the volumetric method, engineers measure the reservoir’s dimensions. They figure in
the properties of liquid and rock in the reservoir. This gives them the amount of OIP. Next, they
estimate the recovery factor. They figure in assumptions from other reservoirs. Finally, they
multiply the recovery factor by the quantity of oil in place. The result is a reserve number. There
is a lot of diversity in the kind of liquid in reservoirs. Therefore, recovery factors are different at
all reservoirs.

The second process is the materials balance method. Engineers utilize specific equation.
The equation computes amounts of produced fluid and the changes in reservoir pressure. This
gives them the amount of oil left.

The production decline curve method is the final method. Engineers rely on production
data. With it, they measure the decline in oil production over a few years. Then, they graph the
numbers. After that, they estimate oil production and reserve growth. They can also speculate
about a production trend that is statistically significant.

2. Match the words or phrases (A-H) with the definitions (2.1-2.8).




A. assumption L the increase of collected oil

B. diversity 2.2 the estimate of oil in place

C. graph 2.3 a decrease or reduction

D. decline 2.4 a variety in something

E. reserve number 2.5 an important set of numbers

F. reserve growth 2.6 the recovery factor times oil in place
G. statistically significant 2.7 statistics about reservoir production
H. production data 2.8 to chat numbers or results.

3. Read the webpage about the drillship and mark the following statements as true (T) or false
(F), using the information from it.

3.1 The new drill ship can drill in water six miles deep.
3.2 The Endeavor IV uses a shorter riser pipe than other drill ships.
3.3 The drill ship has anchors that can be used in shallow water.

Why choose Noble Oceanic?

If you are looking for easy mobility while drilling at sea, look no further. Noble Oceanic has
built a state-of-the-art fleet of ultra deepwater drill ships. Our newest ship, Endeavor 1V, is
capable of drilling in water two miles deep. It can reach oil six miles below the drill floor.

The ship uses 135 meter long stretchers of riser pipe. Other drill ships use 93 meter long
pipes. The longer pipes allow for fewer connections.

Currents, winds and tides will not affect the ship’s position. The ship has a dynamic
positioning system (DPS). This computer system monitors the winds and waves. When
necessary, it turns on its six thrusters to compensate for these changes. Our ships also have
extensive mooring equipment. This includes 12 anchors suitable for shallower waters.

We are able to modify any of the ships in our fleet to suit your needs. Just send us your design
specifications.

4. Read the sentences and fill in the blanks with the correct words or phrases before
them.
A) dynamic positioning system

B) anchor

C) modified

D) thrusters

E) design specifications

F) fleet

4.1. The uses computers to ensure that the ship does not move.
4.2 The turn on when currents are strong and move the ship into position.
4.3 The state that there must be accommodations for 230 staff.
4.4 The ship raised the before setting sail.
4.5 The company owns a(n) of over forty ships.
4.6 The ship has been to give it better maneuverability.

5. Read the excerpt and choose the correct answer, using the information from it.




Each type of well has a slightly different role to play. Before beginning production,
drillers need to find oil reservoirs. They use appraisal wells to sample the underground rock.
After evaluating the samples, they may drill a production well. These use pumps to get the oil.
Occasionally, these flow naturally. Such wells are called flowing wells. However, sometimes the
oil does not flow naturally. In that case, they can then drill injection wells to stimulate
production. To expand production from a reservoir, drillers often drill offset wells. Regulations
determine the spacing of these. For very large reservoirs, they may also put in satellite wells.

5.1 What is the article mainly about?

A
B.
C.
D.

the different functions of oil wells
why drillers use appraisal wells
how to increase oil well flow

the regulations used to drill wells.

5.2 Which of the following is NOT a reason for drilling a well?
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to increase production

to study rocks

to create an oil reservoir

to stimulate production.

5.3 When is an injection well drilled?

when samples are needed
when oil does not flow naturally
when production is expanded
when the reservoir is very large.
6. Match the words or phrases (A-H) with the definitions (6.1-6.8).
A. stimulate 6.1 a well near a main well
B. spacing 6.2 a law limiting activity
C. satellite well 6.3 to increase activity
D. offset well 6.4 the distance between things
E. evaluate 6.5 being without any artificial means
F. regulation 6.6 to test a part of something
G. sample 6.7 a well at the edge of a reservoir
H. naturally 6.8 to judge the value of something

7. Choose which word or phrase best fits each blank.
7.1. The company drilled its first successful .
7.2. Water was forced down the to stimulate production.
A) injection well
B) production well
7.3. The geologist studied the rocks taken from the
7.4. A pump is not needed for a(n)
A) appraisal well
B) flowing well

8. Match the words or phrases (A-D) with the definitions (8.1-8.4).

8.1  leakage
8.2 _ detect
8.3 seepage
8.4 Dbreach

to break or get through a barrier of some kind

the instance of a liquid oozing or trickling out of something
to find or discover a fact, or that something exists

the instance of a liquid escaping from an object
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1. Read the article and choose the correct answer, using the information from it.
1.1 What is the main idea of the article?
different ways to create artificial drive mechanisms
how to best use reservoir drive mechanisms
different types of drive mechanisms
how drive mechanisms have improved
1.2 Which of the following is NOT part of a naturally occurring drive mechanism?
a gas cap forming
water compressed and expanded
water or gas injected
gas cap expanding and pushing down
1.3 According to the article, why would an artificial drive be necessary?
an aquifer does not push up the oil
a natural drive does not maintain pressure
the pressure drops below the bubble point
a gas cap has already been formed
Natural reservoir drive mechanisms
Oil and Gas Digest
Drive Mechanisms by E. Ford.

Natural reservoir drive mechanisms are an important part of producing oil and gas. A virgin
reservoir can use the natural pressure to release fluids. Natural drive mechanisms occur to
maintain pressure that is lowered due to the release of fluids. Each reservoir can have different
pressure points that cause fluids to be released.

One type of drive mechanism is a solution gas drive. In this case, gas is naturally formed due
to drops in pressure. Once the pressure drops below the bubble point, gas and liquid can be
released, creating a flow.

Another drive mechanism is a gas cap drive, where a gas cap is already formed. This can
occur when the pressure is already below the bubble point. The gas cap expands which pushes
down and releases the oil.

In some instances, aquifers containing water are present. This can induce a type of drive
mechanism known as a water drive. Water can become compressed and then expand to push up
the oil.

If natural drive mechanisms are not sufficient to maintain pressure, humans can intervene.
An artificial drive can be created by using injections of water or gas.

2. Match the words or phrases (A-1) with the definitions (2.1-2.9).

2.1 gascap 2.6 gas cap drive

2.2 __ aquifer 2.7 __solution gas drive
2.3 __ drive mechanism 2.8 __ pressure point
2.4 water drive 2.9 _ bubble point

2.5 virgin reservoir

A atype of drive mechanism that releases gas when pressure is dropped

B the temperature at which the first bubble appears

C atype of drive mechanism that expands the gas cap which forces out oil

D the layer of gas over an oil zone

E an underground rock through which water can pass or be stored

F a type of drive mechanism that forces oil out due to the expansion of water

G the point at which the pressure is high enough to release fluids

H a reservoir that produces fluids under pressure with pressure declining as fluids are released



I something that causes fluids to leave reservoir rock

3. Read the sentence pairs. Choose which word or phrase best fits each blank.

3.1 If a reservoir does not pressure, the oil will not flow as well.
3.2 The gas cap , causing the oil to be released.
A) maintain B) expanded

3.3 The pressure on the water causing it to compress.
3.4 The water drive caused the oil to be to the surface.
A) pushed down B) pushed up

3.5 If something is , It was created to look or act like something else.
3.6 air takes up far less space than air in the atmosphere.
A) Compressed B)artificial

4. Read the webpage and mark the following statements as true (T) or false (F), using the
information from it.

4.1 This company’s mines are located in areas with a lot of oil share.
4.2 The company prefers to use surface mining techniques.
4.3 The company retorts the oil shale inside the mine.
Oil shale
Petro-eX inc.

At Petro-Ex, we specialize in extracting petroleum from oil shale. We use underground
mining techniques to harvest our abundant oil shale deposits. Our preferred method is room and
pillar mining. It causes very little environmental surface damage. We pride ourselves on being a
company that cares about our Earth. In addition, we use ex situ retorting. This protects our
workers from dangerous and combustible oil shale. We have a state-of-the-art extraction plant.
There, we use pyrolysis to remove shale oil and shale gas from the rock. The oil and gas are then
processed. Finally, they are offered as substitutes for petroleum and natural gas.

5. Read the sentences and fill in the blanks with the correct words or phrases (A-
F)before them.
oil shale
retorting
shale oil
shale gas
combustible
room and pillar mining

TmooOwp

5.1. Many see as a new form of natural gas.

5.2 The workers use heavy machines to crush the :

5.3 is one way to remove the liquid from the shale.

5.4 The company used to prevent tunnels from collapsing.

5.5 Some companies provide as a substitute for natural gas.

5.6 Lighting a match around materials may start a fire.

6_Read the email and choose the correct answer, using the information from it.
Indicators of petroleum: Seepage

To: Robert Bollinger r.bollinger@blackwelloil.com
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7.1 The oil leaking to a great
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From: Jocelyn Hauser j.hauser@blackwelloil.com
Re: Petroleum Seepage

Hi Bob,

The team found indicators of petroleum at the proposed drill site. We detected seepage,
indicating a seal failure. The petroleum was near the surface and already in the dissipation stage.
We have not measured pressure in the reservoir yet. We don't know if the breach is a fracture
failure or a capillary failure. Obviously there is tertiary migration occurring if there is visible
seepage.

From that we have observed, the extent of the seepage is small. My guess is the leakage is the
result of a fracture failure. We will need to do further testing to ensure there is a worthwhile
petroleum reservoir in the area. However, due to the seepage we know two things:

e this basin has mature petroleum source rock

e which part of the basin contains hydrocarbons

Based on statistics, 75% of the world's producing oil fields have seepage. I'm fairly certain
this area will yield a profit if we drill here.

Regards,Jocelyn

6.1 What is the main purpose of the email?
to compare capillary and fracture failures
to describe the tertiary migration stage
to notify of a possible petroleum reservoir
to explain why further testing is needed
6.2 How does the writer describe the seepage?
it is due a capillary failure
it is a minimal amount
it is still far below the surface
it is not visibly noticeable
6.3 Which of the following is NOT mentioned in the email?
what stages of seepage have occurred in the reservoir
what the seepage tells the team about the reservoir
what the pressure measurement of the reservoir is
what percentage of oil fields have seepage

7. Read the sentences and fill in _the blanks with the correct words or phrases (A-

F)before them.
seal failure
stages
extent
dissipation
tertiary migration

7.2 The petroleum is moving towards the surface in the stage.
7.3 There are three in petroleum seepage.

7.4 The geologist saw evidence of a(n) at the site.
7.5 happens when oil disperses above ground

8. Match the words or phrases (A-D) with the definitions (8.1-8.4).

8.1 __indicator
8.2 __ fracture failure
8.3 __ capitally failure
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8.4 _ leakage

A act of a capitally breaking so that petroleum escapes
B something that points to or reveals something else

C the instance of petroleum escaping through a fracture
D to break or get through a barrier of some kind

2.3. ITucomennvle cooduenus no memam padoueit RPOZPAMMulL.

IMucbMeHnHoOe COOOIIEHNE - 3TO KPATKUW BUJ MUCbMEHHOM PabOThI, MPEACTABIISIONINI
co00i1 pa3BEPHYTOE U3NOKEHUE HA OINpPeNeTAEHHYI0 TeMy. BUIbl MMChbMEHHBIX COOOIIEHUM: 3cce
Y aHHOTAITHSI.

2.3.1 Icce.

Occe (MUCBMEHHOE WBJIOKEHHE) - ¢dopMa OpraHW3alMi OIEHUBAEMOW JIEATEIBHOCTH
oOydaromierocsi, 3akJIOYaroniascss B HalMCAaHUUM KM COYMHEHHUs HeOOoNbIIoro odbeMa U
CBOOOTHOW KOMIIO3HIINH, BBIPAXKAIOIIET0 WHANBHUYAIbHbIC BICUATICHHS M TO3UIIUIO aBTOPA 110
KOHKPETHOMY MOBO/Y HJIK OOLIECTBEHHO 3HAYMMOU ITpodiieMe.

[Ipopaboraiite y4eOHBII MaTepwad M HM3y4UTE JOTOIHHUTEIBHYIO JIUTEPATypy K TeMe.
Bbyabre roTOBRI Ha MHOCTPAHHOM $S3bIKE B NMUCHBMEHHOM COOOIIEHHUU PACKPBHITH CIEIYIOIIHNE
ACIEKThI COJIEP KAHUS NU3YYEHHON TEMBbI:

1. ITepepaboTKa, XpaHEHHE W TPAHCIIOPTHPOBKA HEPTH.

2. TpyOompoBoiHas apmarypa: ee Kiaccu(uKanus 1 OCHOBHBIC YaCTH.

3. OCHOBHO MPHUHIIMII IEPETOHKU HEPTH.

5. Dkonornveckas, MPOMBIIUICHHAS H YKOHOMHYECKasi 0€30IacHOCTh, OXpaHa Tpy/Aa Ha
MIPOU3BO/JICTBE.

6. OCHOBHBIE 2JIEMEHTBI CUCTEMBI TPyOOTIpoBOI0B. Kaknm 0Opa3om obecrieunBaeTcs
0e30macHOCTh TpyOompoBoa?

7. OCHOBHBIE MEXITYHAPOIHBIE KITACCU(PUKAIIH 3a11aCOB HEPTH U Ta3a.

8. Llenu 1 OCHOBHBIE ATAMbI ONPEACIECHUS CIPABEUIMBON PHIHOYHOM CTOMMOCTH HE(TETra30BOTO
oOBeKTa.

9. IoHATUS «CKBaXXUHA» U «CTBOJI CKBAKUHBI.

10. Ipenna3nauenne GOHTAHHON apMaTyphl, €€ COCTaBHBIC YaCTH.

11. BHemHue ¥ BHyTpEHHNE KOMIIOHEHTHI YCTHEBOIO 000PY/JOBAHUSI.

12. O6opynoBaHHe yCThsl B KOHCTPYKIIHAS CKBaKHHBI.

HenaMu HanucaHUsA NUCbMEHHOI0 COO0IeHUS ABJISIOTCS:

e 0oOyueHHe TpaBUIaM COCTABJICHUS M HAITMCAHUSA JI0KJIA/I0B;

® Da3BUTHE HaBBIKOB M3JIOKEHUS CBOMX MBbICIIEH U UJeH B MUCbMEHHOM! (opMe;

e yBEJNMYEHHUE CJIOBApPHOTO 3araca aHIMJIMICKOro s3blKa, HE0O0XOAMMOro ais Oo(hOpMIIEHUS
Pa3INYHBIX THIOB MMCbMEHHBIX COOOIICHUIA;

® pa3BHUTHE HABBIKOB HAITMCAHMS TE3UCOB, KOHCIIEKTAa COOOIIEHMSI, B TOM YHUCJIE U Ha OCHOBE
paboThI ¢ IPEASIOKEHHBIMHU TEKCTaMH;

e HapalllMBaHME JIEKCUYECKOro 3amaca B 00JacTH Npo(eCcCHOHAIbHOW TEPMHHOJIOTHM Ha
AHTIINHACKOM SI3BIKE;

®  HACBHIIIEHHUE JIEKCUKU UTMOMATHUECKUMH 000pOTaMu;

® PpAa3sBUTHE HABBIKOB TIPAMOTHOM IIMCBMEHHOM pEYd C HCIOIb30BAHUEM IIPABUIIBHBIX
KOHCTPYKIUI aHIJIMMCKOTO SA3bIKA.

T[)eﬁ()BaHI/Iﬂ K BBINIOJJHCHHUI0 JAHHOI'0 3aJaHUA:

HpI/I IMOATOTOBKE K IMMHCBbMCHHOMY H3JIOKCHHIO OAHOI'O M3 aCIICKTOB H3y‘IeHHOI>’I TEMBI
Ba)XXCH TBOp‘{eCKI/Iﬁ noaxon, a TakKK€ YMCHHUC 06pa6aTBIBaTB U aHAJIM3UPOBATH I/IH(I)OpMaLII/IIO.
CTYHeHT JOJDKEH  HOPOACMOHCTpUPOBATHL YMCHHA  ACIIATh  CaAMOCTOSTCIBHBIC  BBIBOJbI,




000CHOBBIBATH 11€71€CO00PAa3HOCTh M 3(PPEKTUBHOCTD MpeIaraéMbIX PeKOMEHAAUN U PeLIeHuI
npo0ieM, a TakKe YETKO U JIOTHYHO U3JIaraTh CBOM MBICIIH.
IlopsiioK BBHINOJIHEHHS 33 aAHUA:
N3yunth nHOpMAIHIO 110 TEME;
IToBTOpPUTH TPaMMAaTUYECKHUM U JIEKCUYECKUI MaTEpUAIL;
[Tpoxymarts mian paboThI;
[TucbMEHHO JIOTHYECKH M TPAMMAaTH4YEeCKH BEPHO 0(OPMUTH padoTy.
[Ipu Hammcanum paboOTHI COOIMIOAANTE CIEAYIOIIYIO CTPYKTYpPY H3JIOKCHHS: BBEICHUE,
OCHOBHAs 4acTh (pacKpbIBarOIasl IOCTABICHHYIO MPOOIeMy), 3aKIF0UEHHE.
Popma KOHTPOJISA: OLIEHKA IOIMOTOBJIEHHOTO MMCbMEHHOT'O 3aJJaHus (3cce).
TpedoBanus K 0popMIeHHIO 3aIaHMSI: 33]THUE TTPEIOCTABIISACTCS B MUCHbMEHHOHN opme
Pexomenayembie ncTouHMKH (cM. Criucok MH(GOPMAIIMOHHBIX UCTOYHHUKOB 11.1-11)
3ananue: [loaroToBuTH 3¢ce (MMCHMEHHOE H3JI0KEHHE).

2.3.2Annomauus.

AHHOTaIMsI - CKaTas XapaKTEPHUCTUKA COJNEPKaHUsS M OCOOEHHOCTEH Kakoro-imbo
MPOU3BENCHUS; AaHHOTAIlMs  MOXXET ObITh ~ HamucaHa Ha  KYPCOBBIE,  BBIMYCKHBIE
KBaJIM()UKALIMOHHBIE U APYTUE paOOTHI
[TpopaboTaiite yueOHBI MaTepuan U U3YUYUTE JOMOIHHUTEIBHYIO JUTEpaTypy K Teme. byabte
TOTOBBI Ha MHOCTPAHHOM S3BIKE B NMHCHBMEHHOM COOOINECHUU PACKPBITH CIICIYIOIINE ACIICKTHI
COJIepKaHUs U3YYEHHOMN TeMBbI:

1. IloaroroBka, TPAaHCIOPTUPOBKA U XpaHEHUE HEPTH.

2. TpybonpoBoaHas apmartypa.

3. IlepepaboTka HEPTH.

4. O6ecnieueHue 0€30MaCHOCTU MTPOU3BOICTBA.

5. MexTyHapOoIHBIM ayIHT 3amacoB HEPTH U ra3a. AHAIU3 PUCKA Te0JIOTOPa3BEIOYHBIX PadOT.
OreHka ppIHOYHOM CTOMMOCTH HE(PTETa30BbIX 0OBEKTOB.

6. O60opyIOBaHKE YCThSI © KOHCTPYKIIHSI CKBAKHHEI.

HeassMu HaNMCaAHUSI AHHOTAIINY SIBJISIFOTCSI:

e 0o0ydeHHe IpaBUJIaM COCTABIICHUS M HAIMCAHUS aHHOTAIINH;

® pa3BUTHE HABBIKOB M3JIOKEHUSI CBOMX MBICIICH U UeH B MMCBMEHHOH (hopme;

e yBENMYEHHUE CIIOBAPHOTO 3amaca aHTJIMHUCKOrO sI3bIKa, HEOOXOAMMOro Uit odopmileHHs
Pa3ITUYHBIX THIIOB MUCBMEHHBIX COOOIICHUH;

® pa3BUTHE HABBHIKOB HAIMCAHHS TE3UCOB, KOHCIIEKTa COOOIICHUS, B TOM YHCJIE U Ha OCHOBE
paboTHI C MPEATI0KEHHBIMH TEKCTAMH;

e HapalyBaHHE JICKCHYECKOro 3amaca B 00JIacTH NMpoQecCHOHATBHOW TEPMHUHOJIOTHH Ha
AHTJIMUCKOM S3BIKE,

® HACBIIICHUE JEKCUKU HIUOMATHIECKUMH 000POTaMHU;

® pa3BUTHE HABBIKOB T'PAMOTHOMW NHCBMEHHOW pEYH C HCIOJIBb30BAaHHEM INPaBHIBHBIX
KOHCTPYKIIUH aHTIMHCKOTO S3bIKA.

TpeOGoBanus K BbIIOJIHECHHUIO IAHHOIO 33/IAHNUSA:

[Ipy moAroToBKE K aHHOTAMU OJHOTO U3 ACTIEKTOB U3YYEHHOM TEMBI Ba)KEH TBOPUYECKUI
MOJXO0/, a TaKKe yMEHHMe 00pabaThlBaTh M aHAIU3UpoBaTh MHPopMmauuio. CTyAeHT OKEeH
IPOJEMOHCTPUPOBATh ~ yYMEHUS  JIeJaTh  CaMOCTOSITENIbHbIE  BBIBOJIBI,  OOOCHOBBIBAThH
renecooOpa3sHocTh U 3()(HEKTUBHOCTh MpEJIaraéMbIX PEeKOMEHJAIUI U peleHuid mpobiem, a
TaK)XKe YETKO M JIOTUYHO M3JIaraTb CBOU MBICIIH.

IlopAAOK BbINOJHEHUS 3aAaAHUA

e  13yuuTh HHPOPMAIIHIO IO TEME;
e [loBTOPHUTH rpaMMaTHYECKN U JIEKCUYECKHUI MaTepra;




e IIpomymats muiaH paboThI;
e  [IMCHMEHHO JIOTUYECKH U TPAMMATHIECKH BEPHO OPOPMUTH PadOTYy.
[lpn Hanmcanuu pabOTHI COONIOJANTE CIEAYIOMIYIO CTPYKTYpY H3JIOKEHHS: BBEJCHUE,
OCHOBHasl 4acTh (PAaCKpbIBAOLIasl IOCTABICHHYIO IPO0IEMY), 3aKIIOUCHHUE.

DopMa KOHTPOJIsI: OLIEHKA OATOTOBJICHHOW aHHOTALUU

TpedoBanus K 0hopMIeHHIO 3aIaHMSI: 33]THHEC TTPEAOCTABIIACTCS B MUCBbMEHHOHN (hopme

Pexomenayemblie ncTounukn (cM. CiMCOK peKoMeH1yeMoi iuteparypsl 1.1-11)
3agaHue — COCTaBUTh AHHOTALIMIO TEKCTA.




Pexomenayemas aureparypa

1. ®&nopora O.B., I'puropreBa M.A., HypmyxamberoBa C.A. AHrIuickuil s3Ik B cepe
HEe(TAHOM M Ta30BOIl MPOMBILUIEHHOCTH: y4eOHOe mocobue/ AcTpaxaH. roc. T€XH. YH-T. —
Actpaxanb: U3n-so AI'TY, 2021. —212c.

2. I'puropreBa M.A., KouerapoBa H.A., HypmyxamberoBa C.A. AHIIHMICKHIA S3BIK IS
CTYZCHTOB XUMHUKO-TEXHOJIOTHYECKOT0 Mpoduiisi: yueOHoe nmocodbue/ Actpaxas. roc. TexH. yH-T.
— Actpaxanb: U3a-Bo AI'TY, 2016. — 162 c.

3. baiioukosa, H. JI. AHrnuiickuii si3pIK JUIs TEXHUYECKHX HanpasjieHuii (B1-B2) : yuebnoe

nocobue st By3oB / H. JI. balinukoBa, E. C. [laBunenko. — Mocksa : M3natensctBo FOpaiit,
2023.— 171 c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-08832-8. — Tekcr
AJICKTPOHHBIN /l OO6pazoBaTenbpHas maTdopma FOpaiit [caiit]. —

URL: https://urait.ru/bcode/516946
4. OcHoBbl HedTerazoBoro nena: I[IpodeccrnoHanbHbIi MHOCTPAHHBIA SI3bIK (AHTTTUHCKUI) :
yaebHoe mocobue / cocraButenu A. A. Ceickuna [u ap.]. — Tomck : TITY, 2020. — 249 ¢. —

Tekct : onekTpoHHsli / Jlamb :  2JIeKTpOHHO-OMOnmoTewnas cucrema. —  URL:
https://e.lanbook.com/book/246275

5. [IpodeccronanbHBIE HHOCTPAHHBINA A3bIK (AHTTUHCKUIN) : yaeOHOe TTocoOue : B 2 JacTsax /
cocraBurenu E. B. IlIBarpykosa [u ap.]. — Tomck : TITY, 2019 — Yacte 1 — 2019. — 182 c.
— ISBN 978-5-4387-0860-5. — Tekcr : snexkrponHsiii / Jlanp : 37IeKTpOHHO-OMOIHOTEUHAs
cuctema. — URL.: https://e.lanbook.com/book/246323

6. [IpodeccronanbHbIi HHOCTPAHHBIN A3BIK (QaHTIMIICKUN) : ydyeOHOe mocodue : B 2 yacTax /
cocraButenu M. A. Teppe [u np.]. — Tomck : TIIY, 2019 — Yacts 2 — 2019. — 210 c. —
ISBN 978-5-4387-0861-2. — Texkcr: smekTpoHHBIN // JlaHb : 31eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/246326

7. Jlesuenro, B. B. Aurnwiickuii s3eik. General & Academic English (A2-B1) : yueOuuk mis

By30B/ B. B.JleBuenko, E.E. onranéra, O.B.MemepsikoBa. — 2-¢ wu3a. — Mocksa:
NznatenberBo FOpaiit, 2023. — 304 ¢. — (Bsicmee obpazoBanue). — ISBN 978-5-534-16156-
4., — Tekcr : osnekrpoHHbli // OOpa3zoBarenbHas 1iargpopma IOpaiit [calT]. —

URL: https://urait.ru/bcode/530541

8. HOCTpaHHBII SI3BIK JJIs aKaJIEMUIECKOTo OOIIeHUs: 0a30BbIi YPOBEHD : ydeOHOE TTocoome
/ cocraButenn E. A. 3axapuyk, U. I1. KpuBko. — Kypck : KI'Y, 2021. — 45 c. — Teker :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/219452

9. Aurnmiickuii s3bIK I akagemudeckux enei. English for Academic Purposes : yue6HOe
nocobue st By3oB/ T. A. bapanosckas, A. B. 3axaposa, T. b. [locnenosa, 0. A. CyBoposa ;

nox penaknuend T. A. bapanoBckoil. — 2-¢ m3j., mepepad. u gorn. — Mocksa : M3marenbcTBo
FOpaiit, 2023. — 220 ¢. — (Bwicmiee obpaszoBanue). — ISBN 978-5-534-13839-9. — Tekcr
AJIEKTPOHHBINA /l OO6pazoBaTenpHas matdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/511748



https://urait.ru/bcode/516946
https://e.lanbook.com/book/246275
https://e.lanbook.com/book/246323
https://e.lanbook.com/book/246326
https://urait.ru/bcode/530541
https://e.lanbook.com/book/219452
https://urait.ru/bcode/511748

Ilepedyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UHTepHeT"

http://www.englishforum.com - onmaiiH-pecypchbl sl H3y4arONUX U MPETOAAIOITIX
AHTIINHACKUH SA3BIK

http://www.bbc.co.uk - uadopmMaroHHbIe MaTepUabl, IpeaocTaBiIseMbie bpuTanckoit
TenepaanosemarensHoit Kommnanuein

http://learnenglish.britishcouncil.org/en/topics - o6y4aromue MaTepuaisl, aBTOPaMU KOTOPBIX

http://www.greatachievements.org/ - uHpoOpMaIHOHHBIE AHIIOA3BIYHBIE TEKCTHI O KPYITHEHIIIHX|
JOCTHXKEHHSIX B 00J1aCTH

http://lingvopro.abbyyonline.com - onnaiiH-ci0Baphb

http://www.videojug.com/ - nHpopMaMOHHBIE U 00YYAIOIIUE BUICOMATEPUAIIBI HA
AHTJIMHCKOM SI3bIKE

http://videourokionline.ru/load/video_uroki_obuchenie_yazykam/ - oHmaiiH-BUI€0ypPOKH IO
O00y4YCHHIO aHTITUHCKOMY

http://www.den-za-dnem.ru/school.php?item=306 - pecypchl 110 aHTTTUHCKOMY, HEMEIIKOMY 1
(bpaHIy3CKOMY SI3bIKaM



http://www.englishforum.com/
http://www.bbc.co.uk/
http://learnenglish.britishcouncil.org/en/topics
http://www.greatachievements.org/
http://lingvopro.abbyyonline.com/
http://www.videojug.com/
http://videourokionline.ru/load/video_uroki_obuchenie_yazykam/
http://www.den-za-dnem.ru/school.php?item=306

	THE MAIN ELEMENTS OF A PIPELINE SYSTEM
	2.2.Тестирование
	Задание: Подготовить эссе (письменное изложение).



