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HNPEANCJIOBHE

MeTtoandeckue yKa3aHus IpeJHa3HaYCHbI ISl CAMOCTOSATEILHON
paboThI cTyneHToB o HanpaeieHuio 13.04.01 «TemmosnepreTuka u Ten-
JIOTEXHUKa», a TAKXKe CTYICHTOB, OOy4YaroIIUXCsS IO CMEKHBIM CIICLH-
anpHOCTSIM, a UMeHHO «HedterazoBoe neno», «CraHngapTuzanus U MeT-
pororusy», «DIEKTPOIHEPreTUKA U AJIEKTPOTEXHUKA», «ABTOMAaTH3aLIUsS
TEXHOJIOTHYECKUX MPOLIECCOB U IPOU3BOACTBY», «MaIIMHOCTPOCHUE.
TecHas CBA3b yKa3aHHBIX AMCLUIUIMH OOYCIIOBJICHA XapaKTEPOM TEXHO-
JIOTHYECKHUX MPOLECCOB, KOTOPHIE Peann3yroTca Ha 00BEKTax TOIIHMBHO-
SHEPreTHUECKOro Komiuiekca. s obecnieyeHns MoAOOHBIX MPOLIECCOB
UCTIONb3YeTCs KOMIUIEKCHOE 000pyIOBaHNE, B MOHTAXE, HAJTAIKE U 3KC-
IUTyaTali KOTOPOTO OJHOBPEMEHHO YYaCTBYIOT TEXHHYECKHE CIelra-
JIUCTHI YKa3aHHBIX MPOQUIIEH.

Hacrosimue mMeronnueckue yka3aHusl peKOMEHAYETCSl UCIIOb30-
BaThb COBMECTHO C METOAMYECKUMH YKa3aHUSMM JUIS MPaKTHYECKOH pa-
00ThI cTyaeHToB HampasieHus 13.04.01 «TemnosHepreTUka U TEIIOTEX-
HUKaY.

CrpykTypa y4yeOHBIX MaTepHalloB COCTOMT M3 ISITH ypokoB. Ka-
XKJIBI U3 YPOKOB pa3zielieH Ha JBE YacTW: YTEHHE M MUCbMO. B pasnene
«YUTeHne» MpHUBECHBI ayTEHTUYHbIE TEKCTHI, CHA0KEHHBIE TIIOCCAPHEM.
[Tocie TeKCTOB cleAyIOT yIpaKHEHHsI HA IEPEBOA I OTPaOOTKH HOBBIX
CJIOB U BBIPAXEHUH, YKa3aHHBIX B rioccapuu. B pasnpene «IIucsmo» npu-
BEJICHBI BOMPOCHI, TPEOYIOUIME HM3YYEHHs] M TOATOTOBKH TPE3CHTAIHM.
Kaxxnprit u3 pazaenoB cHabXeH CIIMCKOM PEKOMEHIOBAaHHOW JTUTEPATYPHI
B IIOMOILb CTYZCHTaM JJIsl HallMCAHUs Npe3eHTauuil. B koHue metoanye-
CKUX yKa3aHui jaHa oudsmorpadus.

Ccpiikn Ha Oubnmorpaduio ykasaHbl B KPYTJIbIX CKOOKax, Ha-
npumep (6:3). IlepBas mudpa ob03HaAUYaET HOMEP MCTOYHHKA COTIACHO
OoubrorpauyeckoMy CIIMCKY, BTOpas mudpa COOTBETCTBYET HOMEPY
CTpaHHMIIBL, IPU HATWYIHU.
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Scene 1 - Mobilisation
Part A — Reading

Ex.1. Prepare a list of the main obstacles which oil & gas industry faced
in 2019 due to the Covid-19 pandemic and lockdown., e.g. contractor
travel restrictions, late deliveries, etc.

Ex.2. Read the text and check your guesses.

How is Covid-19 impacting mobilisation within the Oil, Gas & Ener-
gy Sector?
The Covid-19 pandemic has touched industries all over the world, and the
oil and gas sector is not exempt. With supply chains disrupted, contrac-
tor movement on hold and delays at every stage of the project pipeline,
we’ve seen a considerable change to the way the market is operating
worldwide. Our consultants and contractors are reporting a variety of
obstacles, with an uncertain future ahead for much of the industry. De-
spite this, there are glimmers of hope and long-term opportunities for a
market which has always experienced enormous fluctuations. Here’s
what oil and gas contractors and other professionals working in the ener-
gy sector need to know:
Contractor mobilisation continues to be impacted

The movement of contractors to and from projects is one of the biggest
challenges the industry is facing. Without people working on site, pro-
jects have ground to a halt. David Fisher, Materials and Logistics Su-
pervisor at Sasol, says travel is “virtually non-existent” within EMEA’s
energy sector, with Covid-19 having an enormous impact on projects.
“When you’re looking to mobilise people into a country, you need visas,
work permits, passports and medicals, including a whole host of coun-
try-specific prerequisites. A lot of these services simply aren’t available
currently, which makes it near-impossible to prepare contractors to
begin the mobilisation process. Then with the lockdown on international
travel — and strict quarantine requirements when entering and exiting



certain parts of the world — it becomes extremely difficult to mobilise
contractors in any capacity,” David says.
The Middle East continues to face considerable mobility challenges in
most countries, even after the easing of lockdown. Airports, local minis-
tries and immigration departments are all closed, resulting in new visa
applications being put on hold.
Long-term, we are likely to see changes to the availability of flights and
routes, even when borders are opened. Some airlines may not weather
the Covid-19 storm, and those that do will likely implement new policies
that may impact contractor mobilisation.

The market’s challenging start to the year continues
The start of 2020 was already presenting challenges to the energy market.
With April’s dramatic drop in oil prices triggering traders to dump con-
tracts and operators to suspend projects, the supply chain within the en-
ergy sector has completely broken down. Equipment is being held in
ports or at sea, resulting in incurred storage costs and creating chal-
lenges around when and how equipment will be transported to site.
From manufacturing and packaging through to drilling, exploring and
selling, there’s disruption at every level until remobilisation can occur

).

Vocabulary
1 todisrupt a supply chain 10 a whole host of country-specific
HAPYIIUTH PaboTy IEMH TTOCTABOK prerequisites
LebIf paa 00513aTeIBHBIX
YCIJIOBUH AJI1 KOHKPETHOU CTPaHBbI
2 toputon hold 11 to make it near-impossible
IIpUuoCTaHaBJIMBaTh, BBOAUTH MO- JA€JIaTh IIOYTHU HEBO3MOXHBIM
patopuit
3 project pipeline 12 strict quarantine requirements
peanusanus IpoeKTa CTPOTH KapaHTUHHBIN PEKUM
4 to report a variety of obstacles 13 to put new visa applications on
COO0OIIATH O PSJIE TPYIHOCTEH hold
MMPUOCTAaHOBUTH BblAavy BH3,
pueM 3asiBJICHUN Ha TMOJIYUYCHUEC
BU3
5 togrind to a halt 14 to weather the storm
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3a6yKCOBaTL MNEPEKUTL HEIoroay, MnpeoaoJiCTb

TPYAHOCTH
6 to have an enormous impact 15 26. contractor mobilisation
CHJIBHO CKa3bIBATHCS HA IIPUBJICUCHUEC IIOAPATYUKOB K
BBITIOJTHCHHUTO paoor,

WCTIONB30BaHUE pabodeil Chibl
7 to mobilize people into a country 16 to dump a contract
HampasJIATh COTPYOIHUKOB B pa3peiBaTh KOHTPAKT
KOMaHJIHMPOBKY B JAPYIyl0 CTpaHy,
NIPUBJIEKaTh PabOYyI0 CHIy JUIst
NPOM3BOJICTBA paboT B Jpyro

CcTpaHe
8 work permit 17 to result in incurred storage
paspeleHne Ha paboTy costs
obopaunBaThCS ~ pacxomaMu  Ha
OTBCTCTBECHHOC XpaHCHHNC
9 medical 18 to transport to site
MCIOOCMOTP JOCTaBJIATH Ha 00BEKT

Ex. 3. Learn the vocabulary and retell the text.

Ex.4. Use the vocabulary to translate the sentences.

1.CTOpOHBI COTIacOoBajik, 4TO CPOKH BhIMoNHeHUS [ogpsaunkom padot
no JloroBopy mpojuieBaroTcs myTeM OQOPMIICHHUS TOMOTHUTENBHOTO CO-
TJIallIeHds Ha COpa3MEepHOe KOJIMYECTBO JHEH, eclii padoThl OBLITH MpH-
0CTAHOBJIEHBI 110 YKa3aHHIO 3aKka3zuuka (2).

2. OmnpeneneHHyIO OO HAay4YHBIX pa3paboToK it He(DTSIHOH HHAYCT-
puu puHaHCHPYIOT MUHOOpHAyKH, a 50% (UHAHCUPYIOTCS CO CTOPOHBI
Om3Heca. DTO MOKAa3bIBAET, UTO pa3padaTbiBaeMble MPOEKTHI OTBEYAIOT
TpeOOBaHUIM U HYX/IaM, KaK CaMHUX KOMIAHUii, Tak 1 HaykH (3).

3. Moapsiauuk NpuHUMAET Ha ceOsi BCe pacXoibl, PUCK U TPYAHOCTH BbI-
MOJTHEHUST PadOT Ha YCIOBWSIX, MPEXyCMOTpeHHBIX JloroBopom, 3a uc-
KITIOYEHHUEM OOCTOSATENBLCTB, KOTOPBIE OTCYTCTBOBAJIU M HE MOTJIH OBITh
BBISIBJIEHbI HA MOMEHT W3y4eHHusi [loApsSayrKkoM TEppUTOPHU CTPOU-
TenbeTBa (2).

4. MHOTHE BBICOKOTEXHOJOTHYHBIC TTPOEKTHI TAXKe B TPaXKTaHCKOH cdepe
3a0yKCOBaJIM W3-3a 3alpeTOB 3aKkynaTh kKoMmiuiekTytomue B CIIA (Oun-
rasera).
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5. loapsaunk 00s3aH MpUBJIEKATH A PadoT Ha 00beKTax 3aKa3uuKa
pabOTHHKOB C coOIIoAeHHEM TpeOoBaHW 3akoHa «O MHTPAIIOHHOM
y4eTe HHOCTPAaHHBIX Ipaxaany (2).

6. Ioapsimunk 00si3yeTcs BHIMOIHUTH Bce PabOThI COOCTBEHHBIMH CHIIa-
MU M CHJIaMH HPHUBJIEYEHHBIX CYONOAPSIAHBIX OPraHM3alUil B COOT-
BeTcTBUH ¢ JloroBopoM (2).

7. B ciiyuae HE0OOOCHOBaHHOTO OTKa3a MOAPSAYMKA OT BBIMOIHEHUS AO-
MOJTHUTENILHBIX Pa0OT, 3aKa3UMK BIIPABE PACTOPTHYTH J0r0BOP B OJHO-
CTOPOHHEM MOpAAKE U TNOTpeOOBaTh BO3MelLleHUS NPUYMHEHHBIX
yOBITKOB (2).

8. Moapsiguuk 0053yeTcsi AOCTABUTH Ha OOBEKT BCIO CTPOHUTENBHYIO
TEXHUKY, TPAHCIIOPTHBIE CPEJCTBA, CIENNUAIBHYIO TEXHUKY M PACXOIHBIE
MaTepHaibl, HEOOXOAUMBIE IUISI BBINOJIHEHHA DPAa0OT, OCYIIECTBUTh HX
pasrpy3Ky H CKJaJUPOBAHUE, IPH HEOOXOIMMOCTH BBITIONHATH 38 CBOH
CUET PEMOHT U TeXHHYECKOEe 00CITy)KUBAHUE MALIIMH U MEXaHH3MOB (2).

9. Ilo oxoHuanum pabot, B TeueHune 10 (mecsaT) AHEH CO THS MOATHCA-
HUS AKTa TIPUEMKH 3aKOHUCHHOTO CTPOHMTENBCTBOM OOBEKTa BBIBO3MT
CO CTPOMTENBHOW IJIOMAAKH BCe COOCTBEHHOE 0OOpYJOBaHUE M CTPOU-
TENbHYI0 TEXHHUKY, U3JHUIIKA MAaTEePHaJIOB U T.II., IPOM3BOIUT AEMOHTAX
BO3BE/ICHHBIX MM BPEMEHHBIX 3[[aHHI U COOPYKEeHUiA (2).

10. Ilpu HEOOXOAMMOCTH MOAPSAYMK pa3padaThIBACT M MPEIOCTABIISCT
Ha cornacoBanre B Hamgzopasie opransl PO mmanbl mpou3BoacTBa padoT
Ha OTAeNbHbIe BUABI PaboT A momydyeHus: pa3pelieHds Ha UX BbINOJI-
HeHue (2).

Ex.5. Write a 100 word summary of the text from ex. 2. Identify what is
most important and restate it in your own words.

Ex.6. Prepare an action plan to help a specific oil & gas business recover
after the pandemic crisis. Use ex.2 to make a list of obstacles in oil and
gas business and add your counter-actions to minimize these obstacles.

Ex.7. Read the text and check if any of your actions are mentioned here.

How might mobilisation look in a post-pandemic landscape?
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If oil prices rebound and projects restart, the oil and gas industry will
then face the next hurdle: remobilising the workforce. This will look
different in every environment, whether that’s in an office, offshore, on-
shore, at a refinery or at an LNG terminal, and will be subject to regional
variations. We can expect to see new contract rotations, as are being
considered on the Canadian East Coast, where there are discussions
around extending time on site to avoid frequent quarantining episodes.
There will almost certainly be mandatory face coverings in many set-
tings, with Fort Hills announcing such measures on all contractor buses
and site shuttles as of early May. Business travel will be heavily re-
stricted, with much stricter regulations on charter air travel and quaran-
tine periods following every trip.

Meanwhile, North Sea workers are being tested as a priority at Aber-
deen’s site. OGUK is supporting the rollout of a protective face covering
for workers travelling to offshore installations in the UK Continental
Shelf, while BP has introduced a raft of measures including preventative
barriers, pre-mobilisation medical screening and safe passage hotel
and travel arrangements. We can expect to see more of these measures
throughout EMEA as organisations balance the return to site with health
and safety.

Visa restrictions will play an ongoing role in mobilisation as governments
announce new policies on a regular basis. We may see more examples
like Singapore, which has enforced e-health declarations before travellers
can go through immigration clearance, or Chile’s ‘release cards’ which
declare those recovered from Covid-19 to be exempt from quarantine
and restriction. (1).

Vocabulary

19 in a post-pandemic landscape 27 site shuttle

B YCJIOBUAX MOCTHAHACMUN BaXTOBBIH aBTO6yC, BaxXTOBKa
20 to rebound 28 to restrict business travel heavily
BECPHYTHCS Ha JIOKPU3UCHBIN pPEe3K0 OTpaHWYMBATH CIyKEeOHBIE
YPOBCHb MOC3AKHU, PE3KO COKpallaTbh YUCIO
KOMaHAWPOBOK
21 to remobilise the workforce 29 quarantine period
obeclieunBaTh BbIXOJ COTPYAHMU- KapaHTI/IHHHﬁ nepuon
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KOB Ha pa60Ty nocJie pexkuma ca-

MOMU30JIALUU
22 regional variations 30 to introduce a raft of measures
pernoHaNbHBIE 0COOEHHOCTH MIPUHATH IMAKET MEP
23 to avoid frequent quarantining 31 pre-mobilisation medical scree-
episodes ning
COKpalllaTh YKMCJIO JIMILI, ITOMEIIEH- [IPEBAPUTENBHBI  MEIULMHCKUN
HBIX Ha KapaHTHUH 0CMOTp
24 new contract rotations 32 safe passage hotel and travel ar-
HOBBIE YCIIOBUSI Pa0OTHI BaXTOBBIM rangements
METOAOM 0e30IMacHbBIH KOpUAOp AJid MOE3a0K
1 MPOKUBAHUA B TOCTUHULIAX
25 to extend time on site 33 to be exempt from quarantine
NpOoJJIeBaTh BaXTy OBITH OCBOOOXKJECHHBIM OT 00s3a-
TEJIBHOI'O KapaHTHUHAa
26 mandatory face coverings 34 to be tested
00s13aTEIBHOE HOLIIEHUE MACOK MNpOXOAUTh TECT

Ex.8. Learn the vocabulary and retell the text.

Ex.9. Use the vocabulary to translate the sentences.

1. Ha mepuon mpoBenenust paboT Ha 00BEKTaX 3aKa3unKa WM MPH MPO-
KUBAaHUH B BAXTOBOM T'OPOJKe TOAPSAYNK 00s13aH 00€CTIEUNTh KaK0T0
cBOEro pabOTHHKA MPOITYCKOM (gate pass), JaroIluM MPABO HAXOXKICHUS
JTaHHOTO PabOTHUKA HA MTPOU3BOJICTBEHHOM 00BEKTE 3aKa3uuKa (2).

2. Bce paboTHHKYN MOAPSIYIMKA TOJKHBI TIPOUTH MPEIBaPUTEIHHBIN Me-
JTUIWHCKUH OCMOTp Iepe] MpUObITHEM Ha OOBEKT.

3. IIpeMbep pazpenini NpoajieBaTh BaXTy, €CIIH BAXTOBUKOB Ha OOBEKTE
HEBO3MOKHO CMEHUTH M3-32 KapaHTHHHBIX orpanndenni (Interfax).

4. BoIX0 COTPYAHHKOB Ha PadoTy IMOCIe PEKUMa CaMOHM3OJISIINY J0-
JKeH OBITh MO3TAIHBIM, 3TO ITOMOXET CHU3UTh PUCK 3apakeHUs KOPOHa-
BHUpYycoM HoBoro tuna (novel coronavirus) (TACC).

5. Eme onuH HEOOXOAMMBIA aTpHUOYT JFOOBIX HE(TSIHBIX M Ta30BBIX Me-
CTOPOXKICHHUH, OTrPaKIAIONIHI pPaOOTHUKOB OT BJIMSHMS HHU3KHUX TEMIIE-
paTyp ¥ CHIbHBIX BETPOB, — 3TO CICIMAILHO 000PYA0BaHHBIC BAXTOBBIE
aBTOOYCHI, WJIM BaxXTOBKH, KaKk WX dYacTo Ha3biBaloT (a.k.a). BaxToBka
JIOCTaBIISIET IEPCOHANT K MECTY BBITIOJTHEHHUs pa0oT. Ecim 310 Oypuiibim-
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KH, TO BaXTOBBI aBTOOYC Be3eT UX Ha OYPOBYIO CTaHIIUIO, €CITH PEMOHT-
Has ciyx0a, TO K MECTY aBapyH WM Ha yYaCTOK BBHITIOJTHEHHSI ITAHOBOTO
pemonr (5).

6. [Tocne oTkpwITUS a3poropTa 1 MO U BO30OHOBICHUS aBHAPEIHCOB C
21 eBpormelickoit ctpanoli, ManbTa 1o0aBiser 28 HanpaBlIeHUN K CIIHCKY
«0e30MacHbIX KOPUAOPOBY I myreliecTBuil. TypucraMm, mpuObIBarO-
UM M3 IAHHOTO CITUCKA CTPaH, He HY:KHO Oy/AeT CO0II0AaTh KapaHTHH
WJIM MPOXOAUTH JOMOJHUTEILHBIC TECTHI TI0 Npue3ny (Accoruanms Ty-
pOTIEPaToOpPOB).

Ex.10. Write a 50 word summary of the text from ex.11. Identify what is
most important and restate it in your own words.

Part B — Research writing

Ex.11. You are an installation manager. You are mobilizing new field
service personnel to go to Russia. Your task is to instruct them on inter-
national and local regulations on shift work. Prepare a presentation where
you may focus on the following points:

a) International vs. Russian local regulations and disparity between them;
b) Physiological and psychological dangers of shift work;

c) If existing laws address all the needs of shift workers on a systematic
basis;

d) Which regulations are applied to foreign workforce: local or interna-
tional ones, etc.

e) Reasons for which an employer must provide a leave of absence (fam-
ily leave) to its employee. Compare the Russian labour code with e.g. US,
Australian and Italian labour acts. Is the care for an immediate family
member considered as a legitimate reason to ask for a family leave? Who
is considered immediate family by law?

Deliver your presentation to the class.
References
1.The family and medical leave act by the US Department of Labour;
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2. Fair Work Act 2009;
3. International labour standard: R165 - Workers with Family Responsi-
bilities Recommendation, 1981 (No. 165).

12



Scene 2 - Man Camp
Part A — Reading

Ex.12. Before reading the text explain how man camps ever came about.

Ex.13. Read the text and check your guesses.
Workforce housing for people, planet and profit

Part 1: Social responsibility

Companies recognize they have a responsibility to be positive partici-
pants in the communities where they work. Good relationships with these
communities are essential for continued operations in such areas, and
quality workforce housing offers solutions to real problems.

Workforce housing that’s professionally managed also can address major
and very real infrastructure concerns. Workers, for example, do not
overwhelm the existing water and sewage systems, because the housing
provides its own. Further, local retailers aren’t overwhelmed, causing
periodic shortages and long waits for goods and services.

One of the biggest, and largely unnoticed, impacts of such accommoda-
tions is reduced road traffic. Like water and sewage, road infrastructure
of existing communities is expensive and slow to catch up with a large
influx of workers. While the majority of the wear and tear comes from
truck traffic, the thousands of workers also have a major impact, espe-
cially on traffic congestion, dust control issues and emissions.

With reduced traffic and centralized living, quality workforce housing
also directly addresses the safety and security concerns of employers,
employees and locals. Companies that place their people in such accom-
modations effectively keep their employees in a secure and monitored
environment nearly 24 hours a day (6:3).

Vocabulary

35 continued operations 39 reduced road traffic

13



JJINTCJIbHAsA XO3SICTBEHHAS JACs- MaJIOMHTCHCHUBHOC JABUXCHUC,

TCJIBbHOCTDH CHWIKCHUEC 3arpy3Ku JO0pOTrn
36 workforce housing 40 to catch up with an influx of
JKHJIBE IS COTPYTHHKOB workers

mocreBath 3a / CHpaBIATBCA C
MIPUTOKOM pabodnx
37 to overwhelm water and sewage 41 traffic congestion
systems JIOPOKHBII 3aTOp
Ieperpyxarhb BOJIOTIPOBOJIHO-
KaHaJIM3allUOHHBIC CCTU; TIPCBLI-
IIaTh OPOCKTHYHO MOMIHOCTH CUC-
TEM BOL[OCHa6)KeHI/IH U BOIJOOTBEC-
OCHUS
38 to overwhelm local retailers
TIEPETIOIHATE MECTHBIC Mara3vHbI

Ex.14. Learn the vocabulary and retell the text.

Ex.15. Use the vocabulary to translate the sentences.

1. K cremsaM oTHOCSITCS pacTUTENhHBIC COO0IeCTBA, 0Opa3OBaHHBIE 3a-
CyX0o- u MOpO3OyCTOI>'I1IHBI>IMI/I MHOT'OJICTHUMU PAaCTCHUSIMMU. EctecTBen-
HBIX CTENEH B PE3YJIbTaTE AJMTENbHON X03SMCTBEHHOI 1eATeIbHOCTH
MPaKTHYECKH He coxXpaHminoch. OT HEKOTJa OOIIMPHBIX CTemel ceidac
OCTaJIUCh JIMIIb HC6OJILHII/IC Y4aCTKH, OXpPaHACMBIC B 3allOBECOAHHKax
(bombIiast SHIMKIONC AU HEPTH U Ta3a).

2. CornacHo MOJOXEHHS O TEPPUTOPHAIIEHOM IIJIAHUPOBaHUU TI. Kupu-
I TUTAHUPYETCSI CTPOUTEIHCTBO HOBBIX JKMJIBIX PAHOHOB, B CBSI3U C UYeEM
BO3pacTeT HArPY3Ka Ha CYLIECTBYIOLINE OYMCTHBIE cOOpy:KeHus. [1na-
HOM DPa3BUTHS COXpaHAETCS CYLIECTBYIOIIas CHCTeMa OLITOBOIO BOJO-
OTBeJIeHHSI C OYMCTKOI CTOYHBIX BOJ HAa OYHCTHBIX COOPYXKEHHSX, B
CBA3H C OTUM HGO6XO}II/IMO MPOU3BECTU PCKOHCTPYKHIHUIO HMMCIOIINUXCA
OUYHCTHBIX COOPYXXEHUI U YBEJIMYEHUE UX MOLIHOCTU C PACYETOM Ha IO-
KpbiTHE Bo3pociueii narpysku (7:70).

3. [Ipobka obpa3zoBaiachk OKOJIO MOMYAHS, OOBIYHO B 3TO BpeMs Ha JJOPO-
re 0oJiee cBo0ogHOe nBUKeHHe (PUA HosocTn).

4. BBenieHre OJTHOCTOPOHHETO JIBIKSHHS TI0 JIBYM TapaJuIeIbHBIM Maru-
CTpaisiM, TO3BOJIAIONIEE YBEIHYUTh WX CYMMAapHYIO TPOIYCKHYIO CIIO-
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COOHOCTh, MOKHO TaKK€ OTHECTH K MEPOIPHUITHIM, pPEalTU3yIOIIUM
NPUHIAIT CHUKEHUsI 3arpy3Ku qoporu (24:122).

5. MoOuIIbHBIE KaCChl MOTYT MCIOJIB30BATHCS HAPSY C TPAAUIIMOHHBIMH
CTAI[MOHAPHBIMH KaccaMH B MOMEHTHI HAaWOOJIbINCH 3arpy:KeHHOCTH
Toprosoi Touku (ITmoT).

Ex.16. Read the second part of the text.
Part 2: Natural capital

Companies that require workforce housing are frequently focused on re-
source extraction, and they know the costs of wasting natural capital.
Such accommodations can help these companies meet their environ-
mental protection goals by adhering to the standard principles of reduce,
reuse and recycle.

Appropriate workforce housing will utilize multiple strategies to reduce
consumption of resources in the living arrangements of workers. Some
reductions are obvious: low-flow faucets, showers and toilets; energy-
efficient washers and dryers; thermostat controls and energy-efficient
lighting. When housing is supplied for thousands of workers, the reduc-
tion in usage of water and electricity can be substantial (and carry with it
substantial cost savings).

Other reductions in the use of resources are less obvious but equally im-
portant. When providing centralized food services, workforce housing
reduces the packaging and shipping used in feeding workers. Workforce
housing providers also can be well positioned to collect cardboard, glass
and plastics for recycling, something shift workers in makeshift housing
are not inclined to do. Many lodging solutions provide centralized trans-
portation for workers to job sites, replacing hundreds of vehicles with a
handful of buses.

The greenest building is, of course, the building that is never built, and
workforce housing that utilizes reusable modular structures is always a
greener solution than building permanent structures for a temporary hous-
ing need.

Modular structures are also standardized, which means that not only the
structures but also the parts within structures can be much more easily
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reused. When all the sinks are the same, for example, it is easy to replace
a broken one with a used one. Modular prefabricated buildings (for
example, steel constructed housing) also are made out of materials much
easier to reuse and recycle once a building has reached the end of its life
cycle.

Wastewater treatment is often a major challenge for housing at remote
industrial sites. When housing is decentralized, existing systems are not
likely capable of handling the massive increase in graywater and sew-
age. The result is a haphazard network of septic systems, overwhelmed
local sewage systems, and questionable and illegal dumping practices.
When worker accommodations are centralized, so too is the collection of
graywater from cooking, bathing and laundry as well as sewage. A re-
sponsible workforce housing provider is thus able to utilize the best
available treatment techniques.

In North Dakota, Target Logistics proactively built its own state-of-the-
art wastewater treatment facility, capable of treating 180,000 gallons
per day, when it became apparent that the town’s existing infrastructure
was insufficient to handle the increased volume from the housing facili-
ties. The wastewater treatment plant is located at Target Logistics’ largest
facility, and wastewater and sewage from its other facilities are trans-
ported to the location for treatment.

With more than 4,000 beds spread across several facilities in North Da-
kota, this represents a sizeable effort. The Target Logistics facility also
treats its sewage wastewater sufficiently so that it can (and is) reused for
other purposes, including road dust control and agriculture. The impor-
tance of this effort is emphasized when put into context: Tioga, the town
closest to this facility, has a population fewer than 1,500 and relies on a
lagoon system (6:3).

Vocabulary
42 natural capital 52 to reach the end of a life cycle
€CTECTBEHHbIN KanuTal BEIpAa0OTATh CBOH pecypc
43 resource extraction 53 to handle the massive increase in
JOOBIYa TIOJIE3HBIX MCKOTIAEMBIX graywater and sewage

CIIPABJIATHCA € BO3POCHIUM 00be-
MOM CCpbIX W KaHaJIM3allMOHHBIX
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44

45

46

47

48

49

50

51

reduce, reuse and recycle 54
OKOHOMUsI, TTOBTOPHOE HCIIOJIB30-
BaHUe, epepadoTka OTXOI0B
low-flow faucet
BojiocOeperammmii  KpaH; 3KOHO-
MHUYHBIN CMECUTEITH

substantial cost savings
3HAYUTCJIbHAd DKOHOMMUS 3aTpaT

55

56

to provide centralized food ser- 57
vices

OKa3bIBaThb YCIYTH IIO OpraHu3a-
Jagse4e O6H.IeCTBeHHOFO IIMTaHUA
housing provider
YIpaBJIAIoIIast KOMIIaHUs

58

makeshift housing 59

BpeMeHH0e JKHNIIbC
modular structures 60
MOJYJIbHBIE 3JaHUs

modular prefabricated building
3laHUe U3 MOJIyJIeH 3aBOJCKOM
T'OTOBHOCTH, 6BICTpOBO3BO,I[I/IMO€
MOHynLHOé 31aHHUEC

CTOKOB

illegal dumping practices
clIydan HC3aKOHHOT'O
CTOYHBIX BO

wastewater treatment facility
OYHUCTHOE COOPYXKCHUE, CTaHIUA
OYHCTKH CTOYHBIX BOJ

to transport wastewater and
sewage to a wastewater treat-
ment facility

HanpaBJIATb CTOYHBIC W KaHaJlU3a-
IOUOHHBIC BOJBI HA OYHCTHBLIC CO-
OpYyKEHUSI

bed

KOHKO-MECTO

cOpoca

to represent a sizeable effort
CBHUACTCIILCTBOBATH O HEMAJbIX
ycuiauax

road dust control

MOJAaBJICHUEC IMbUIM Ha Joporax;
IbUICIIOAAaBJIICHUC

lagoon system

OTCTOMHUKH

Ex.17. Learn the vocabulary and retell the text.

Ex.18. Use the vocabulary to translate the sentences.

1. B 2019 rony «HOBATOK» BbeiOpain nsate npuoputeTHbix neneit OOH
B obmactu ycroitumBoro passutus (sustainable development), s moc-
TxkeHus: KoTopbix Kommnanms OynmeT mpuiarath MaKCHMAJbHBIE YCH-
aust (HoBaTak).
2. Opranusaiusi TpyJ10BOM JEATEIbHOCTH Ha HE(DTSIHBIX MECTOPOXK/ICHH-
SIX OCYIIECTBIIAETCS TPHU ITOMOIIN BAXTOBBIX MOCEJKOB. OCHOBHOM KH-
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JIOH eIMHHWUEN B BaXTOBOM IIOCEJIKE, KaK MPaBUIIO, SBISIETCS MOMYJIb
BBICOKO¥ 3aB0CKOii roTroBHOCTH (4:3)

3. Jlns coKpamnieHusi 3aTpaT Ha MPOECKTUPOBAHKE MBI pa3paboTaiu TH-
MOBBIC PEUICHUS] OYMCTHBIX COOPY)KEHUH C MCHOJIb30BaHHUEM OJIOYHO-
MOIYJIBHBIX CTAHIUNA OUYNCTKY CTOUHBIX BoX (Ecos).

4. Ctoku, mpouieiirie MHOTOYPOBHEBYIO CUCTEMY OYHCTKH, HEe cOpachl-
BAIOTCSL, 2 MCMOJB3YIOTCs 17151 TexHndeckux ueneit (Ecos).

5. B Hacrosimee BpemMsi OCHOBHBIMH CIIOCOOaMH NbLIENOAABIEHUs TIPU
ABHKEHHHU ABTOCAMOCBAJIOB SIBJIIETCSI OPOILIEHHE aBTOJOPOI CIIELUAIIb-
HBIMU TIOJMBAJILHBIMH MalllMHaMH{, 00pabOTKa IOPOKHOTO TOKPBHITUS
pasIMIHBIMA XUMHYECKIUMHU pacTBopamiu (8:6).

6. McnonauTens 1Mo HaCTOAIIEMY JIOTOBOPY OKa3bIBaeT 3aKa3dyHKy cClie-
JYIOIINE YCJIYTH 001IeCTBEHHOT0 MUTAHMSA: OPTaHU3aLUs SKETHEBHOTO
NUTaHUSl PAa0OTHUKOB 3aKa3urKa; peaju3anys MOKYMHOH U cOOCTBEH-
HOM npoaykimn depe3 0ydet (JJoroBop okazaHus ycIyT O OpraHU3AIHN
TTATaHUSA).

7. CrouHble BOJBI ITPU HEBO3MOXXHOCTU UJIM HECAONIYCTUMOCTU BBIITYCKa
UX B TPYHT HAJUIEKHUT HANPABJIATH HA OUMCTHBIE COOPY KeHUsl U 00-
padoTku wiu obeszapakusanust (10:53).

8. IIpn cymmMapHOii 100bIYe MHHEpPAJIBLHBIX pecypcoB Oojee yeM 6,5
MJIpJ T OOIIMe TOTEPU B HEAPAxX COCTABIAIOT 2,5 Mipa T: B atMochepy
BEIOpachIBaeTCst 0KOJI0 50 MITH T BPEIHBIX BEIIECTB, B BOJOEMBI COPaCHI-
Baercs Oonee 2 Mipa M3 3arps3HEHHBIX CTOYHBIX BOX W CKJIAJHPYETCS
Ha MOBEPXHOCTH 3eMJTH Oosiee 8 MIIp/ T TBEpbIX 0TX010B (25:178).

9. B HacTosimIiee BpeMs B cTafuH pa3pabOTKH HAXOIUTCS HOBBIH CIIOCO0
JIOKAJbHOTO MNbLIENOAABJIEHUs] TIPU IPOXOAKE TOPHBIX BBIPabOTOK
(mining) (25:180).

10. Pecypc — 310 HapaOOTKa M3/€1Ms OT Hayaia ero 3KCIUIyaTallud WK
e€ BO30OHOBJICHUS MOCIIE PEMOHTA OIIPEEIICHHOrO BUAA A0 JOCTHKEHH
UM MPEACIbHOIO COCTOSAHUA, OFOBOpéHHOFO B HOpMaTHBHO'TeXHH‘IeCKOﬁ
JOKyMeHTaluu. Pecype MOET BBIPAKaTbCs B IOJAX, 4acax, KWJIOMET-
pax, reKrapax, 9Yuciie BKIFOUeHUH u T. 1. (27:456).

Ex.19. Read the final part of the text.
Economic prosperity
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Economic prosperity is the value created by the organization after de-
ducting the cost of all inputs. Well-organized workforce housing is key
to helping create and enhance this value — especially where housing and
skilled workers are in short supply.

By developing and relying upon comfortable housing, good nutrition and
an array of fitness and entertainment amenities for their workers, com-
panies gain multiple benefits. These include their ability to: recruit and
retain qualified staff and thus reduce personnel costs; reduce staff ab-
senteeism and downtime by addressing housing hardship issues; moti-
vate workers with housing quality superior to that locally available; and
reduce costs by partnering with efficient and experienced workforce
housing professionals (6:3).

Vocabulary

61 to deduct the cost of all inputs 65 to recruit and retain qualified
BbIYMTATh CTOUMOCTb BCEX 3aTpaTt staff
MPUBJICKATh U YJACPKUBATh KBaJIH-
(unrpoBaHHbIE KaJpbI
62 to be in short supply 66 staff absenteeism
OBITh B AeunuTe MPOTYII; OTCYTCTBHE paOOTHHUKA Ha
pabodem mecte
63 fitness and entertainment ameni- 67 to reduce personnel costs

ties COKpamiaTh pacxojbl Ha CoJepiKa-
yciaoBusa AjL A0Cyra H 3aHATHH HUC ITIEPCOHAJIA; COKpallaTb Kal-
(u3MIeCcKOi KyIbTypoi pOBBIE U3IEPIKKHU

64 to gain multiple benefits 68 to address housing hardship is-
U3BJICKaTb MHOI'OKPAaTHYH BbII'O- Sues
Aay; TPUHOCUTH JONOJIHUTCIIBHYIO peuiatb )KI/IJ'H/IH_[HO-6I)ITOBBIC po-
N0JIb3Y GyieMbI

Ex.20. Learn the vocabulary and retell the text.
Ex.21. Use the vocabulary to translate the sentences.

1. CogepxaHue BaxXTOBBIX OOIIEKHUTUN, PelIeHHe BCeX KUJIUIIHO-
OBITOBBIX MPOOJIEM MPOKUBAIOIINX B HUX PAaOOTHUKOB, UX OTHABIX, HA0-
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CYI ¥ KYJbTYPHO-CHIOPTHBHOE OOC/TY:KMBAHUE OpraHU3YyeT YHpaB-
Jstiomas komnanus (9:8).

2. TaHTaNOBBIX CIUIABBI XapaKTEPU3YIOTCS BBHICOKOH KAPOMPOYHOCTHIO
KOPPO3MOHHOW CTOWKOCTBIO B arpecCUBHBIX cpenax. IIpumenstorcs ams
W3rOTOBJICHUS COIIEN PAaKeT, JeTajleil peakTUBHBIX ABUIAaTENeH, XUM. all-
napaTypbl, MEKTPOBAKYYMHBIX IPUOOPOB U T. A. [IpuMeHeHne TaHTamo-
BBIX CIUIaBOB OTPaHHYCHO Je(puuuToM TanTana (27:517).

3. OnmHako B pe3ynbTaTe CHIDKCHHS MHUPOBOH M00BIMM ypaHa Ha MPOTS-
xkeann 90-x rT. XX B., BRI3BAHHOTO Cephe3HBIMHU aBapusMu Ha ADC (B
TOM yHcie Ha YepHOOBUIBCKOM), M MOCIEAYIOIIETO HaJeHUs IEH Ha MPH-
POIHBII ypaH Ha MUPOBBIX PBIHKAX, 00pa30Baics 3HAYUTEIBHBIN €ro jae-
¢umut (4).

4. Y rubxoro pabodero rpadrka HeMaa0 MPeUMYIIECTB — COKpalleHue
4YHCJIa MPOrYJI0B H OTNO3JaHui Ha paboTy, MOBBIIICHUE IPOU3BOAUTEIb-
HOCTH TPYyZa, COKpaIlleHHe PacX0/0B HA OIJIATY CBEPXYPOUYHBIX pa-
00T, BO3MOXKHOCTb T0OOMPAThCs Ha paboTy He B «4achl muK» (29:119).

5. Ecnu TekydecTh KaapoB OOJIbIIAs, TO MOSBISIOTCS JONOJHUTEIHHBIC
pacxojpl, CBsI3aHHBIE C TIOUCKaMH HOBOH paboueil cuibl, ee MHCTPYKTa-
XKeM U ocBoeHueM pabot. Ilpu BBICOKOH TEKydecTH KagpoB pacTeT pas-
MeEp OIJIaT CBEPXYPOUHBIX padoT, YBEIMUMBAIOTCS OpaK M MPOCTOH, MO-
BBIIIAETCSl YPOBEHB 3200JI€BAEMOCTH, IPOU3BOACTBEHHOTO TPAaBMAaTH3Ma,
HACTyMaeT PaHHSA WHBAJIMAHOCTH. Bce 3TO MOBBILIAET Pacxoabl, CBsI-
3aHHBbIE C MEPCOHAIOM, [IPUBOIUT K POCTY C€O0ECTOMMOCTH HPOIYKLINU
M CHIDKEHUIO €€ KOHKypeHTOoCIocooHocTH (28).

6. Heorpemiemoil 3agaueil KapoBOW MOMUTHKHU SIBJSIETCS OINpeaesIeHne
M3IEpKEK Ha mpuoOpeTreHUue KBAIM(PUUMPOBAHHOWH padoueil CHJIbI

(28).

Ex.22. Summarize all the benefits of man camps. Write a 150 word sum-
mary of the texts from ex.13, ex.16, and ex.19. Identify what is most im-
portant and restate it in your own words.

Part B — Research writing

Ex.23. Do some research to find out how architects design buildings.
Prepare a preliminary design of a good man camp, e.g. amenities, room
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types, sustainability, energy efficiency, building materials, zoning laws,
camp orientation, exterior design, water and sewage system, etc. Make a
presentation and deliver it in front of the class.

References
1. Heidenreich S. English for Architects and Civil Engineers.- Springer
Vieweg, 2014, 276 p.
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Scene 3 - Process Pipe Connection

Part A — Reading

Ex.24. Before reading the text, consider the problems you have to deal
with when connecting a process pipe to a centrifugal compressor.

Ex.25. Read the text and check your guesses.

Part 1: Process pipe connection procedure

This procedure contains necessary information to assist the FSEs during
the connection of piping to rotating machines (Fig.1).

Piping misaligned

_ to the machine Install dial
Inlet pipe __——Outlet flange indicators
or laser
\ Compressor /Iignment tooling
I — X — Turbine
T—1- S

Bolt up piping to -
machine flange and |
measure shaft
deflection

h Fig.l. Plplng ébhnecﬁbh oi}erview

The primary scope of this procedure is to connect process pipes to the
machines without imposing undue stress to the connections that can af-
fect the proper working conditions of the relevant equipment. It is
normal practice that the pipes are to be connected to the equipment with-
out changes to the alignment figures already obtained and given by the
alignment specification.
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Provision for field welds

2.5.1 For all piping NPS 10 or larger, the piping engineering designer
shall include provisions for a final piping field weld to facilitate piping
installation in accordance with the machinery flange fit-up require-
ments.
2.5.2 The final piping field weld shall be located between the face of the
machinery flange and the first pipe support or isolation block valve (see
Figure 2) (12:6-6).

Locate final field weld
between machinery flange -
and first pipe support

Isolation
block valve

Locate final field weld
_~ between machinery flange
/" and first isolation block valve

Field weld

69

70

71

72

Fig.2. Final field weld location

Vocabulary

to impose undue stress

BbI3bIBATh JOIIOJJHUTCIBHBIC Ha-
NPSHKCHUS

to affect the proper working
conditions

HapymaTh HOpMaJIBHYIO PaboTy
alignment specification
TeXHUYeCcKne TpeboBaHHI K COOC-
HOCTH W NapaJlJICJIbHOCTU (I.[eH-
TPOBKE) Pa3beMHBIX COCIMHCHUH
TpyOOIIPOBOIOB

piping engineering designer
HH)XEHEeP-TIPOCKTUPOBIIHK TpyOo-
IIPpOBOAOB

73

74

75

76

to include provisions
npeaycMaTpuBaTbh BO3MOKHOCTD

final piping field weld

KpPaCHBIN CTBIK

machinery
requirements
TpeOoBaHUs K cOopke (aHIeB
KOpITyca KoMIIpeccopa

flange fit-up

face of a machinery flange
YIUIOTHUTEJIbHAsA NOBEPXHOCTH Ha
(hraHIE KOpITyCca KOMIIpeccopa

Ex.26. Learn the vocabulary and retell the text.
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Ex.27. Use the vocabulary to translate the sentences.

1. HeoOGxomuMocTh OXNaXIeHUsl ra3a oOyclioBieHa cieayrormmM. [Ipu
KOMIIPUMHUPOBAHUH OH HarpeBaeTca. DTO MPUBOAMT K YBEIUUYCHHUIO BSI3-
KOCTH ra3a U, COOTBETCTBEHHO, 3aTpaT MOIIHOCTH Ha mepekauky. Kpome
TOT0, YBEITHMUYCHHE TEMIIEPATYPhl Ta3a OTPHUIIATEIILHO BIIMSET HAa COCTOS-
HUE W30JLIIMU Ta30MpOBOJa, BBI3BIBAET JOMOJHHUTEJbHBIE NMPOI0JIb-
Hble Hanpsikenus B ero crenke (30).

2. Ilpu sToM B MeTaiie TPyOONpPOBOAa BO3HHUKAKOT TOCTATOYHO OOIb-
NIHe TeMIIEPaTypHbIC HANPSKeHHWs, HAPyUIAIIHEe HOPMAJILHYK pa-
00Ty TpyOOTIpOBO/Ia M IPUBOLSIINE B Psi/IC CIIy4acB K BHIITYYHBAaHHUIO €TO
OT/IENIbHBIX YY9aCTKOB, BOIH3H KoMmpeccopHoit cranmmu (11:30)

3. Konctpyknus TpyOomnpoBoia T0HKHA OBITh HAIEKHOM, 00ecreunBaTh
0e30IacHOCTh TPHU JKCIUTyaTallid U NPeAyCMAaTPUBATh BO3MOKHOCTH
€ro IOJIHOI'O OIOPOXKHEHUS, OYUCTKH, IIPOMBIBKH, IIPOLYBKH, HAPYKHOIO
W BHYTPEHHETO OCMOTPa M PEMOHTA, yIAICHHUS W3 HEro BO3Iyxa MpH
THJPABIMYECKOM UCIIBITAHUH U BOJIBI TTOCIIE ero npoeaeHus (14).

4. 22 oktsa0ps 1967 roga Opuraapl CBapwiN «KPACHBIH CTBIK» — TO-
CIICJIHUH IIOB HA MecTe, I/ie TPYOBl, IIEAINIHe ¢ ABYX CTOPOH, COCAHHU-
much Ha 114-m kunometpe (SakhaNews).

5. PasbenuHeHue aetanei JUIs BBISMKH YIIOTHUTEIBLHOTO KOJIbIA HIIU
MPOKIAIKU HEOOXOIUMO MPOBOJUTH MOCPEICTBOM CIEIMANBHBIX IPH-
CTHOCOOJICHHUH B ENAX MPEIOXPAHEHHS Pe3b0bl U YIJIOTHUTEIbHBIX M0-
BepxXHocTeii 0T noBpexaeHuii (15).

6. Mcmpagiienue pUCOK U JAPYyrux Ae(HEKTOB MyTeM MECTHOTO YIaJCHHUS
MeTaJlIa C YIUIOTHUTEIbHOM MOBEPXHOCTH He jomyckaercs (15).

Ex.28. Read and translate the second part of the text.
Part 2: Piping alignment requirements

4.6.1 Flanges of connecting piping shall not be sprung into position.
4.6.2 Pipe flange bolt holes shall be lined up with machinery nozzle
bolt holes within 1.5 mm (1/16 in.) maximum offset from the center of
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the bolt hole to permit insertion of bolts without applying any external
force to the piping.

4.6.3 The machine and piping flange faces shall be parallel to less than
10 micrometers per centimeter (0.001 in. per in.) of pipe flange outer di-
ameter up to a maximum of 750 micrometers (0.030 in.). For piping
flange outer diameters smaller than 25 cm (10 in.), the flanges shall be
parallel to 250 micrometers (0.010 in.) or less. For special-purpose ma-
chinery, pipe to machinery flange spacing measurements shall be re-
corded on the Piping alignment datasheet shown in Figure 3.

Feeler Gauge Readings Between
Gasket Faces

Flange Size:
1
S TE o
7% North \2' 8 North \2'
N\ \
f \ / \
[ | ( \
77|‘ INLET ,‘ 3 77|‘ OUTLET | 3

\ / \ /
\ / \ )
A\ /_/1, & /1

5 5

Fig.3. Piping alignment datasheet

For raised face flanges, feeler gauge readings shall be taken at the
raised face. For flat faced flanges, feeler gauge readings shall be taken at
the flange outside diameter.

4.6.4 Flange face separation shall be within the gasket spacing +1.5
mm (1/16 in.). Only one gasket per flanged connection shall be used (see
Figure 4) (12:6-28).
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Piping Alignment Overview

( Paragraph 4.6.2 flange bolt hole offset.

T

flange | _Piping
flange

77

78

79

80

81

82

Z

:Paragraph 4.6.4 flange face separation

Feeler gauge measurement

Piping___—
— 7 flange

—>| |<— Paragraph 4.6.3 Angularity

Feeler gauge measurement

Fig.4. Piping alignment requirements

Vocabulary

to spring into position
BBINOJIHATE COOPKY C JOIOJIHU-
TEJIbHBIM HaTsSHKEHHEM; YCTPaHSTh
HECOOCHOCTh IIyT€M HaTSDKEHHS
TpyOOIIPOBOIOB

flange bolt hole

oTBepcTHe (bIaHNa MMoJ| INIUIBKY

to be lined up
BBICTABJIATH COOCHO, COBMCIIATH

machinery nozzle

naTpy0oK KoMIpeccopa

maximum offset from the center
HauOoJIbIIIEE JAOITyCKaeMO€ 3Have-
HHUE OTKJIIOHCHHA OT COOCHOCTH,
JOITYCK COOCHOCTHU OTBepCTI/Iﬁ

to permit insertion of bolts
o0ecrieuynTh CBOOOJHOE IMPOXOXK-
JACHUC HIITUIJICK Y€PE3 OTBEPCTUA
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85 pipe to machinery flange spacing

measurement
BEJIMYMHA 3330pa MEXAY TOPLAMH
(hmaH1IEeB KOMIIpEccopa U TPyOBI

piping alignment datasheet
dopMynsp 3aMEepoB  IEHTPOBKH
TpyOOIIPOBOIOB; KapTa U3MEPEHUI
LEHTPOBKH TPYOOTIPOBOIOB

raised face flange

(bnaHeu C COCIOUHHUTCIBbHBIM BBbI-
CTYIIOM

feeler gauge reading

TMOKa3aHue 1myra

flat faced flange

(hmaHer] ¢ TIAnKON YIUIOTHUTEIh-
HOM TOBEPXHOCTHIO

flange face separation
3a30p MEXKIy TOPIaMu (IIaHIICB



83 to apply an external force 91 gasket spacing
npujaratb BHCIIHEC YCUIINUC 3a30p, COOTBeTCTByIOIlII/Iﬁ TOJIIU-
HE IPOKIIaIKN
84 to be parallel
BBICTABJIATH ITApPAIIEITIBHO

Ex.29. Learn the vocabulary and retell the text.

Ex.30. Use the vocabulary to translate the sentences.

1. COoopKy pa3peMHOTO COeNWHEHUS TPYOONPOBOMHOW apMaTyphl U Jie-
Tanell TpyOOmpoBoJa CileoyeT BBINOJIHATH Oe3 MmepeKoca U AONOJHHU-
TEJbHOT0 HATsIKeHHs1 TpyOorposoa (15).

2. Ilepen 3aTspKKOW mIMMIEK (UIAHIBI PA3bEMHOTO COCAMHEHUS JIOJKHEI
OBITH BBICTABJIEHBI COOCHO M MAPAJUIEJbHO OTHOCHTENLHO APYT Apyra
(15).

3. CmeneHue oTBepcTHA (JiaHIA MO 00JT WIM IINMHIbKY HE TOIHDKHO
MMPEBLIIIATL IMOJIOBUHBI PA3HOCTU HOMHUHAJIIBHOI'O JUaMETpa OTBEPCTUA U
yCTaHaBIUBaeMO# mmuibku (15).

4. He nomyckaercsi ycTpaHeHHE 3a30pOB, HEMApaJUIIbHOCTEH I Heco-
OCHOCTeill MeXy COOpPOUHBIMH €AMHHULIAMH WM ACTASIMHU IIyTeM HATS-
sKeHus1 TpyoonpoBoaos (14).

5. Ecnu ipu npusi0sKeHN | yCHIIHI, PEKOMEHIOBAaHHBIX B TIPOCKTE, Taii-
Ka 1id (haHel He CBUHUMBAIOTCA, Pa3bEMHOE COCIUHEHUE HEOOXOIMMO
OOHMJIBHO CMOYUThH KEPOCHHOM 1 uepe3 12 4 pazobpats (15).

6. ITockonbKy MpU TEKYIIEM PEMOHTE OTKPBIBAIOT OTPaHUYEHHOE YUCIIO
NOJIINITHUKOB TypOoarperara, yrJOBblE PACHEHTPOBKH OIPEICISIOT
pacueToM U3 0aHKa AAaHHBIX IE€OJE3MYECKHX HaOIroneHHH U (opmyJisi-
POB 3aMepoB HEHTPOBOK (26).

7. IlpoBepKy BBIIIOJTHSIOT LIYMOM IIPU 3aTSHYTHIX OONTaxX KPBILIKH I10
BCEMY IIEPUMETPY conpspKeHUs. [Ipy HEBO3MOKHOCTH KOHTPOJIS LIYIIOM
MO BCEMyY MEPUMETPY MPOBEPKA COMPSIKEHUS OCYIISCTBISIETCS MO KPACKe
(23:21).

8. MemeHHO MMOBOpadyMBas POTOP, 3alUCHIBAIOT MOKA3AHUSI WHAWKATO-
POB OAHOBPEMEHHO IJId ABYX TOYCK, PACIIOJIOKCHHBIX HA OJHOM JTUaMCT-
pe (23:37).
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9. Harperoe xosieco COBMECTHTH IITIOHOYHBIM T1a30M CO IITIOHKOH Baa,
€CIIM OHA WMeeTCs, M OIyCTHTh Ha TocafodHoe MecTo (to land on a seat)

(23:53).

Ex.31. Read and translate the third part of the text.

Part 3: Piping alignment
The objective of the following requirements is to verify that strains im-
posed by the piping on the machinery are minimized. Less strain im-
posed on the machine casing results in less distortion of running clear-
ances and better machine performance and reliability.
The basic method of verifying pipe strain consists of bolting up the pip-
ing to the machine flanges while measuring the deflection of the machine
shaft with dial indicators or laser tooling (see Figure 2). Excessive
movement of the machine shaft as the piping is bolted up indicates that
the pipe is imposing excessive strain on the machine.
4.7.1 Machinery inlet and outlet piping systems shall be separately
worked into position to bring the piping flanges into satisfactory align-
ment with the matching machinery flanges. Moving the machinery to
achieve piping alignment is not acceptable and shall not be permitted
(12:6-28).

Vocabulary
92 to minimize strains 95 to bolt up the piping to the ma-
CHIDKaTh Je(opMaIui g0 IOIMycC- chine flange
THUMOTO YPOBHS npuQIIaHIIOBBIBATH TPYOOTIPOBO K
KOMIIpeccopy
93 to result in better machine per- 96 dial indicator
formance and reliability WHIUKATOP 4aCOBOI'0 THIIA

obecnieunBath Ooee IPPeKTHB-
HYI0 M HaJCXKHYI pabOTy KOM-

rpeccopa
94 running clearance 97 to work into position
pabouwnii 3a30p IIOABOJUTH K KOMIIPECCOPY

Ex.32. Learn the vocabulary and retell the text.
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Ex.33. Use the vocabulary to translate the sentences.

1. Pa3peIB ra3onpoBoja CBsI3aH, Kak NPaBHIIO, C ACHCTBUEM BHYTPEHHETO
JaBlieHHUs, KOTAa IMPOUCXOAWT PACKPBITHE CTEHKH TpyOompoBoaa mMoj
JEHCTBUEM KOJBIIEBBIX HampspKeHHH. /[ HCKITFoYeHus pa3phIBOB HEOO0-
XOAMMO OIpaHMYMBATH YPOBEHb KOJIBLIEBBIX HANpPsDKCHUH IO OTHOIIE-
HUIO KaK K IpeAedy TEeKyduecTd, TaK M HpeAedy MPOYHOCTH MaTepuaia
TpyO. YBEenMuUMBaTh TOJIIUHY CTEHKH TPYOBI clielyeT JIMIIb B clyyae,
€CIIM HEBO3MOXKHBI JPyTHe IIyTH CHUKEHHUs HaNPSKeHUH 10 YPOBHsA
ponycTumbix (13).

2. Otknonenune oT mapamienbHocTh (parallel offset) mmockocreit dnan-
LIEB B KOHIIE IPOLIECcCa 3aTSKKU OMNPEAENAETCs Al KaXKI0T0 KOHKPETHO-
IO Pa3beMHOI0 COEANHEHHS Pa3HOCThIO MAKCUMAJILHOTO U MUHUMAJIBHO-
ro 3a30pOB, 3aMEPEHHBIX B JHAMETPAIBLHO MPOTUBOIOJIOKHO PACIIONO-
KCHHBIX TOYKaX OKPYKHOCTH BHEUIHETO KOHTYpa (pJlaHIleB ¢ TOUHOCTHIO
0,1 mm (15).

3. [IpoBepky NpOHU3BOAAT ABaXKABI: B paboueM COCTOSHUU U TIOCIE OCTa-
HOBKH M OXJIaKACHUS KoMmpeccopa (23:20)

4. Ban ycTaHaBIMBAalOT BOTHYTOM CTOPOHOW KBEPXY U B MECTaX MaKCHU-
ManpHOTO M3ruba (deflection) mom Hero MOABOAAT XKECTKYIO OMOpPY, K
KOTOPO# Bal JOJDKEH MpUIIerai MpUMepHO Ha 1/5 OKpy>KHOCTH (M3 OIH-
CaHUsI IPABKH Bajla MEXaHHYECKUM criocobom) (23:34).

5. JanbHeliniee yBenmn4eHHE MEXPEMOHTHBIX MEpHONOB (time between
repairs) B pe3yabTaTta BHEAPEHHUS MEPONPHUITHH, 00ecnednBaAIOIIMNX Ha-
AeKHYI0 U Oe30macHyI0 paGoTy arperara, a TakKe HaKOIUICHUS OIbITa
€ro JKCIUTyaTalMy JOIYCKAaeTCsl TOJBKO 10 COIVIACOBAHHIO C BBIIIECTOS-
et opranmzaiueit (authority) (23:296).

Ex.34. Read and translate the final part of the text.

Part 4: Pipe strain measurement

4.8.1 An alignment bracket shall be installed on the coupling hub or
shaft of the machine being checked for pipe strain.

29



4.8.2 Indicators shall be mounted on the coupling hub to measure vertical
and horizontal movement on the opposite machine as the pipe flange
bolts are being tightened using a torque wrench.

4.8.3 Bolt-up of the piping flanges to the machinery flanges shall proceed
with the largest flanges first. Bolt-up must be completed in a continuous
effort without disturbing the location of the dial indicators or laser
alignment tooling.

4.8.4 Initial tightening of the flange bolts shall be snug (10 % of total
torque). Flange bolts shall then be tightened to 30 % of total torque.
The flange bolts shall then be tightened to 100 % of total final torque.
Piping bolt torque values shall be specified by the piping engineering de-
signer or the machinery manufacturer taking into account whether bolt
threads are lubricated or non-lubricated.

4.8.5 The maximum shaft movement in either the vertical or horizontal
directions after all the machinery flanges have been tightened shall be 50
micrometers (0.002 in.) or less. If the shaft movement is more than 50
micrometers (0.002 in.), the piping flanges shall be loosened from the
machinery and corrections made to the piping or supports. All of the
flange gaskets shall then be replaced and the procedure repeated (12:6-
28).

Vocabulary
98 alignment bracket 100 to tighten to 30 % of total torque
HpI/ICHOCO6H€HI/I€ JJIsL HEHTPOBKH Harpykatb IOIMAJIBKY MOMCHTOM,
paBHBIM 30% BEJIM4YHMHBI
KpyTALIEro MOMEHTa
99 coupling hub 101 to tighten to 100 % of total final
noxymygra torque

Harpyartb IOMAJIBKY IIOJIHBIM
paC4Y€THBIM MOMEHTOM

Ex.35. Learn the vocabulary and retell the text.

Ex.36. Use the vocabulary to translate the sentences.
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1. B nensx UCKIIOUEHHS BO3MOXKHOTO MepeKoca (praHLeB 3aTsHKKY IIIMTH-
JIeK TIPOBOJSAT B [[BA IPHEMA: CHAYajIa HATPY/KAIOT IIIIIBKY MOMEHTOM,
paBHbIM 50% BeNIMYMHBI KPYTAIIETO MOMEHTa; I[IOTOM Harpy»XarT
HIMTUIBKY MOJHBIM pacuyeTHbIM MoMeHToM (15).

2. Tlpn HampeccoBKe WIH CheMe MOJYMY(TBI ¢ KOHYCHOW TOCAAKON
CJIEAyeT HCIOJIb30BaTh IPUCIOCOOJIEHHE, IOCTABISIEMOE B KOMILUIEKTE
3UII BmecTe ¢ kommpeccopoM. KpoMe Toro, ucnosnb3yeTcsi HHIUKATOP
4acoBOro THNA ¢ HAOOPOM JeTajeil, HeOOXOAUMBIX IS KPEIUICHHUS ero K
mydre (23:109).

3. 3aTeM MpOBEPSIOT MOJIOKEHHUE Bajla 10 MOJymMy(pre poropa Kommpec-
copa ¢ IOMOILBIO MPHCOCO0IeH s IUIsl IeHTPOBKH (23:144)

4. AXT BBITIOJIHCHHBIX paboT. HacTosmmii akT cocTaBiieH B TOM, YTO Ha
arperate 2.1 OBLIM TIpOBENEHBI PaOOTHI IO MPOBEpPKe 3a30pa, a TaK JKe
NapajieTbHOCTH CMOHTHPOBAHHBIX (DIaHIEB TEXHOJIOTHUYECKHX TPYOO-
npoBOJOB M QuaHIeB KoMipeccopa. [locie mpoBepkH BhICTaBKH (hiaH-
IIEB Ha COOTBETCTBHE TpeOoBaHWsAM craHAapTa ISO ObuTH MpOBENEHBI
paboThI 1O OOTSIZKKE KPEIEKHBIX 3JCMEHTOB ()JIaHIIEBBIX COCIUHEHUIA
KPYTSALUM MOMeHTOM coriacHo cranaapty ITN31012. PaGoTs! Beimoi-
HEHBI B ITIOJTHOM 00beMe, 3aMeUaHuii He BBISBIICHO.

Part B — Research writing

Ex.37. Prepare a presentation on API standards. Consider the following
points:

a) Overview of the American Petroleum Institute: its origins and scope;

b) History of application of API standards in Russia;

c) Existing Russian laws which regulate the use of foreign standards in
the country;

d) Reasons of growing popularity of API standards among Russian manu-
facturers and final users, e.g. international expansion, competition, high
quality, etc.;

e) Downsides of using API standards instead of GOST standards, e.g.
language barrier, political risks, etc.;

f) Upsides of having internationally acknowledged standards (no need for
foreign vendors to certify their products to ensure their compliance with
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local norms; no need to argue about which national standards are better,
etc.).

References
1. ®enepanpHblil 3akoH "O BHeceHHMH U3MEHEHUI B DeepaibHbIi 3aKOH
"O rexamaeckoM peryiaupoBanun’ ot 30.12.2009 N 385-D3;
2. About API [DnexTponmBIit pecypce] URL:
https://www.api.org/about#tab-origins (mara oopamenus 17.01.2022);
3. Cranmaptel APl 3aBucuMocTh Wi Omaro il  POCCHICKHX
MIPOMBIIIUICHHUKOB W moTpebuteneii? [Onekrtponnsni pecypc] URL:
https://armavest.ru/publication/standartizatsiya/standarty-api-zavisimost-
ili-blago-dlya-ross-skikh-promyshlennikov-i-potrebiteley/ (mata o6parie-
uus 17.01.2022);

Ex.38. Study the main stages of project implementation and the best prac-
tices to complete these stages:

a) Feasibility study;

b) Design (conceptual design, Pre-FEED, FEED, detailed engineering);
¢) Procurement;

d) Fabrication (onsite and offsite fabrication);

e) Quality;

f) Installation (erection, pre-commissioning, commissioning);

g) Service.

Propose a roadmap of how you would implement a joint Russian and Ital-
ian project to built a series of natural gas compressor stations in Russia.
List of points to be addressed:

a) Meetings to be held for design review;

b) Standards to be used for fabrication;

¢) Vendors to be selected to procure materials at the best pricing;

d) Fabrication in a shop / in the field;

e) Gantt charts, pie charts, etc. to manage project schedule and content of
Russian vs. foreign equipment;

) Quality inspections of incoming raw materials and finished products;

g) Mobilization and training of workforce for installation and commis-
sioning;

h) After sales servicing to keep the facility running at optimum level.
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Prepare a presentation of your project and deliver it in front of the class.
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Scene 4 - Stray Welding Current
Part A — Reading

Ex.39. Read and translate the following case study. Identify the fatal im-
pact of abusing the good welding practices. Explain the concept of stray
welding current. Suggest ways to avoid stray current.

The dangers of stray current damage in electrical systems & arc
flash protection

The new extension to the factory is under commissioning. The qualified
electricians have completed a professional installation with quality hard-
ware; and the thorough electrical inspections verifying that everything is
up to Code are complete. Now that the power is on, the machinery instal-
lation crews are busy getting everything ready for production.

But suddenly there is trouble in the plant. Hundreds of amperes are flow-
ing in an uncontrolled fashion, surging through metallic conduit and
panels, melting EMT connectors, arcing the bonding wires in a 3-phase
receptacle, and burning through the insulation of the power cables to the
brand new, million-dollar machine from Europe. If it continues, soon a
live phase conductor will be in contact with a red-hot grounding wire,
and an unsuspecting worker could be seriously hurt or even killed when
they investigate the problem.

What is going on? Did a something come loose? Could it be a lightning
strike? Is the foreign-made machine incompatible with our electrical net-
work? There’s a very good chance that the problem has something to do
with the common arc welding process being used to attach mechanical
hardware as part of the new machine installation. But how?

A stray current is a flow of electric current through unintended conduc-
tors such as building structures, electrical grounding or bonding conduc-
tors, or other equipment due to electrical supply system imbalances or
improper equipment hook-up. Often in industrial or construction envi-
ronments, this trouble occurs due to a very simple error in setup by a
welder. In Ontario, Canada, there has recently been a well-documented
case of an electrical explosion and at least one fatal electrocution due to
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damage in a facility’s electrical system where the root cause was identi-
fied as stray welding current (SWC).

Arc welding machines are designed to provide alternating or direct cur-
rent on the order of hundreds of amperes for industrial, commercial, and
residential or hobbyist applications. These specialized power sources are
designed to provide a low-resistance electrical circuit (typically less than
0.25 Ohms) on the secondary (or output) side; from an electrical engi-
neer’s perspective, this is essentially a short-circuit condition.

This secondary welding circuit is intended to be completed as an isolated,
closed-loop system with two cables (see Fig.6). It consists of the follow-
ing parts:

Electrode lead - is the secondary circuit conductor transmitting energy
from the power source to the electrode holder, gun, or torch.

Workpiece lead - is the secondary circuit conductor that is attached to
the workpiece by the return current clamp and completes the welding cir-
cuit (these devices are commonly and incorrectly referred to as the
ground cable and the ground clamp).

Welding
Machine

____________ . S(ego:datr)y Electrode
utpu
Primary ¢ ISR :
(Mains) - ’ Welding

) Current Flow

e

< ’
____________ 1 \\’
s / a_ Work -
= <= :.I:
Protective Isolated Workpiece Return Current 5 Bonddlgg t‘;
Earth Transformer/ lead Clamp roun / a"tl
Grounding Rectifier (optional)

Fig.6. Correct arc welding setup

The SWC faults can occur with simple setup errors or minor system
faults, which can introduce current on the order of hundreds of amperes
into building structures, electrical networks, and machinery. Two com-
mon examples of SWC are illustrated in Fig. 7 and 8. However, there are
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many other possibilities as the welding current will always find the path
of least resistance to its source.

Workpiece lead ® O
(inadvertently not in use) i
x °
BN >
) ,, l,.

pOCSTIIIIF
S
o
\\s  —
Other Equipment © I
AN Stray Current Fault through the Electrical Ground ’zl

Fig.7. A stray welding current fault due to an operator error, which involves other electri-
cally powered equipment

Welding wire feeder ‘Bird’s Nest’
- live electrode wire in contact
with the grounded chassis

3 ‘ I ) (4 A
\ 7 7 7 . . | 1
\ H - - 3 W - H v - 1

A\, —al
e.A

¥, Stray Current Fault through the Electrical Ground s

Fig.8. A stray welding current fault due to a minor welding equipment malfunction

Beyond the electrical systems damage, SWC can cause arcing and fires
in unexpected locations in a facility, overheating of lifting chains or
slings, damage to machinery bearings, and arc strikes leading to unde-
sirable metallurgical transformations in certain alloys. Stray current dam-
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age, therefore, can also be considered a problem from an economic
standpoint since much of the damage may be initially hidden from view -
even before it becomes an immediate safety issue. Tens of thousands of
dollars of damage can occur in a facility or to machinery and systems
from one SWC event, which may not even be immediately detected.
Stray currents from welding operations can be avoided through the strict
adherence to rules of the applicable welding safety standards (e.g., ANSI
Z749.1:2012 or CSA W117.2-19). These practices - also spelled out in
equipment manuals - include locating the workpiece lead return attach-
ment point as close as practicable to the arc, using well-maintained
welding cables of sufficient ampacity, and ensuring that the work return
current clamp is firmly attached on an intentionally cleaned spot (free of
mill-scale, paint, etc.) (16).

Vocabulary
102 extension to the factory 114 electrode holder
pacoip€HUEC 3aBoJa AJICKTPOAOACPIKATEIIb
103 to be up to Code 115 workpiece lead
cooTBeTCcTBOBaTh [IpaBmimam yct- Kabelb «Macchl», OOpaTHBIA Ka-
pOMCTBa 3JIEKTPOYCTaHOBOK 6ernb
104 live phase conductor 116 ground clamp
TOKOBeyIIHH (a30oBbIil TPOBOJ 3a)KUM 3a3EMIICHUA
105 grounding wire 117 workpiece
IIPpOBOA 3a3€MJICHUS CBApUBACMOC U3JICIIUC
106 to come loose 118 path of least resistance
PAa3BUHYMUBATHCA IyTb HAUMCHBLICTO COIIPOTUBJIIC-
HUs
107 bonding conductor 119 welding wire feeder
3aHlHTHLIﬁ IMPOBOAHUK YpaBHUBA- MEXaHHU3M noaadyu CB&ipO‘IHOfI
HUsS IOTCHIIUAJIOB IIPOBOJIOKH
108 equipment hookup 120 bird’s nest
MIOJIKIIFOUEHHE 000pyIOBaHUS 6opoma, CIyTaHHBIH MOTOK CBa-
POYHOMN MTPOBOJIOKU
109 error in setup 121 to cause arcing and fires
HEMpaBWIbHAS YCTaHOBKA BbI3bIBATb UCKPEHHUE U BO3rOPAHUC
110 fatal electrocution 122 machinery bearings
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MOPaXKCHUEC DJICKTPUICCKHUM TOKOM HNOJIIMUITHUKH MallWHHOTO 060py-

CO CMEPTECIBbHBIM UCXOJ0M JOBaHUA
111 arc welding machine 123 strict adherence to
CBApOYHBIM  ammapar  JAyroBOH CTporoe coOIoIeHIe
CBapKu
112 to be designed to 124 well-maintained welding cables
OBITH MIpeHA3HAYCHHBIM HCIIpaBHBIE CBAPOYHBIE IPOBOIA

113 electrode lead
CBapOYHBIN Kabeh

Ex.40. Use the vocabulary to translate the sentences.

1. Ilpu py4HO#i AyroBO# cBapke B mpoiecce paboThl CBApIIUK UMEET JIe-
JO C DNEKTPHYECKUMH YCTAaHOBKAMHU - CBAPOYHBIMH arperatamMu u
TpaHcopMaTopaMu, a TaKke ¢ pabOTOl JTUYHBIM IIIEKTPOOOOPYIOBAHH-
eM (kabenu, TpPOBOAA, PYOWJIBHUKH, IJIE€KTPOdOJAEp:KATeIU, U T.1.)
(17:28).

2. OmacHOCTh MOPAKEHHs HIEKTPHYECKHM TOKOM BO3HHKACT KakK IPH
HETIOCPEACTBEHHOM COTNPUKOCHOBEHUHM C TOKOBEAYLIMMH YacTsIMU yC-
TAaHOBKH, HAXOOAMIUMHCA IIOJ HANPSKCHHUEM, TaK U IIPHU COIIPUKOCHOBE-
HHUH C METAUTMYECKUMHU YaCTSIMHU YCTaHOBKH, CIIy4ailHO OKa3aBIIMMHUCH
M0/1 HANPSIZKEHNEM BCJISICTBHE TOBPEXAeHUs n3ossiuu (17:29).

3. Ilpu cBapke Oyroii mepeMEeHHOro TOKa pabouee HaIpsHKEHHE, Mojia-
BaeMO€ OT CBapOYHOI0 TpaHC(HOpPMATOpa K CBAPHBAEMOMY H3/1eJIMI0, HE
nospkHO npeBbimarh 70 B (17:29).

4. Bce cBapouHble MPOBOJAA JOJDKHBI UMETh HCHPABHYIO W3OJIHIO U
COOTBETCTBOBATH MPUMeHsieMbIM TokaM (18:161).

5. Ilopa:keHHe OT ITEKTPHYECKOT0 TOKA TPOUCXOAUT NPH MPUKOCHO-
BEHUH K TOKOHECYIIMM YacTsM DJIEKTPONPOBOJIKMA U CBAPOYHOH ammapa-
TypsI (18:160).

6. Cnexyer NOMHHTbB, YTO CEYEHHE 00pPAaTHOTrO Kadeis JTOJDKHO COOTBET-
CTBOBATh CEUYCHHUIO OCHOBHOTO CBApO4YHOTo Kadess (19:123).

7. OOpaTHbIii Kabenb K 3a3eMIIIEMOMY H3JIENHI0 MPUCOCTUHSIOT KJIeM-
Mamu 3a3emiienns (19:126).

8. Tok B memnu 3ambikanus Ha kopmyc (ground fault current) saBucut ot
€e COIMpPOTHBJICHUS U MOXKET HAHECTU YENIOBEKY TSDKENIOE TMOBPEXICHHE
WITK 0Ka3aThCsl ISl Hero cMepTedbHbIM (20:9).
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9. M3onsuusi TOKOBEAYUINX YacTeld MMEET OIpPEICICHHOE COMPOTHBIIC-
HUE TI0 OTHOIIEHHIO K 3eMJIe, ero0 OOBIYHO BBIPAXKAIOT B MEroMax. JTO
O3HaYaeT, 4TO 4epe3 W3OJSIHI0 MPOBOJIHUKOB W 3EMIIIO MPOTEKAET TOK
HEKOTOPOW BeNMYMHBL [Ipy XOpOIIeH M30JSLUH ITOT TOK BEChbMa Mal
(20:7).

10. TpucoenuHeHus 3a3eMJSIIOIIMX W HYJIEBBIX 3aIUTHBIX MPOBOIHU-
KOB ¥ TPOBOJIHMKOB YPABHHBAHHUS MOTEHIHAIOB K OTKPBITBHIM IIPOBO-
JSIIIMM YacTSM JIOJDKHBI OBITh BBITIOJIHEHBI MPU TIOMOIIYM OOJTOBBIX CO-
enuHeHni Wik cBapku (21:76).

11. Ilpu cBapke BHYTpPH METAJUIMYECKUX €MKOCTEH BO M30eKaHWE JIH-
TEJILHOTO BO3JCUCTBUSI HANPSDHKCHUS XOJOCTOT0 XO/Aa JIICKTPOCBAPOY-
HBbIC YCTAHOBKH JIOJDKHBI UMETh OJIOKUPOBKY, TIPU KOTOPOH aBTOMATHYE-
CKU TPOMCXOJMT BKIIOYCHHE CBAPOYHOHM IIEMU IMPH COMPHUKOCHOBECHHUH
ANEKTPOa CO CBAPHBAEMbIM M3J/I€JIHEM U aBTOMATHUCCKOE OTKIFOUCHHUE
pu xosao0cTom xoae (17:30).

12. DrexTpuKaM MPUXOJUTCS pelrath MpoOsiemMbl rameHus ayru (arc
suppression), Kotopast BO3HUKAET B BBIKIIOYATENIAX U MOKET CTATh MPH-
YHHOI1 cepbe3HbIX aBapmii (22:21).

Ex.41. Write a 100 word summary of the text from ex.38. Identify what is
most important and restate it in your own words.

Part B — Research writing

Ex.42. Prepare a presentation on the following topic:

“When electrical current is given multiple conductive paths on which to
flow, current will only take the path of least resistance”.

Consider the following points:

a) Validity of this statement;

b) Naive physics;

c) Physical nature of the theory of the path of least resistance: Newton’s
first law, second law of thermodynamics, Newton's law of universal
gravitation, Ohm’s law;

d) Examples where this principle is applied,;

e) Superconductivity;

f) Grounding and bonding.
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Scene 5 - Machine Trip
Part A — Reading

Ex.42. Read the following text and identify one of the most persistent
problem areas in cold environments.

Cold acclimatised pipelines

Plant owners in areas where the seasons change drastically from summer
to winter often find a common problem related to impulse lines; those
small tubes leading from the process penetration point to a pressure
instrument, carrying either the process liquid or some other filler mate-
rial to transmit pressure to the sensor (Fig. 9). Those lines allow the sen-
sor and its associated transmitter to be mounted in a location easier to
reach than the actual process penetration, or allow one sensor to connect
to multiple measurement points some distance apart.

In a pipeline environment, a pressure instrument might be performing
various tasks. It could be measuring the actual pipeline pressure; it could
be using a differential measurement to calculate flow; or it might be us-
ing pressure to measure level in a tank. Those impulse lines are often
filled with a gas or liquid, and are described as dry legs or wet legs, re-
spectively.

Differential pressure flow meters are commonly used for measuring
steam flow. The impulse lines are wet legs because steam condenses in
them, filling them with condensate. Maintenance technicians often ex-
pect these to be impervious to cold weather because they are connected
to the steam line, which transfers heat down the metal tubing. They are
also normally insulated, at least to some extent. Still, it’s an unhappy sur-
prise if the first hard freeze disables the instrument and maybe rup-
tures the lines.

These problems often cause maintenance technicians to replace wet legs
with oil-filled tubes. The fluid product in the tubes has a higher molecular
weight than water so it can operate at the full steam temperature without
boiling off. Some silicone based products have boiling points well be-
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yond 300°C. Unfortunately, the colder end of the line can be a problem.
Viscosity becomes an issue with these fill fluids at lower temperatures.
One common but expensive alternative is adding thermostatically con-
trolled heat tracing on the impulse lines. Usually these systems only add
heat during the winter and can avoid overheating in the summer, however
they can double or triple the cost of adding a pressure instrument, require
energy to operate and complicate maintenance tasks (31).

Filled wet legs
(water, glycol) protect
sensor from being
exposed to excessively

high temperature

Insulate & heat trace
so lines don't freeze
inwinter shutdowns

A

Transmitter is
under the pipe to
retain wet legs

Fig.9. Impulse lines between the process penetration and transmiter

Vocabulary

125 cold acclimatised 134 dry leg
B XOHOﬂOCTOﬁKOM HUCIIOJIHCEHUH CYXO0€ KOJICHO

126 plant owner 135 wet leg
3KCIUIYyaTUPYIOLAask OpraHUu3aLus MOKpPO€ KOJIEHO

127 common problem 136 maintenance technician
pacnpocTpaHeHHas mpobiema CHELUATUCT II0 TEXHUYECKOMY

00CITy>KNBaHUIO

128 impulse lines 137 impervious to cold weather
AMIYJIbCHBIC JUHWUH, TpPYOHBIC MOTOJJOCTOWKUH; CTOHKUA K 00-
MIPOBOJIKA TIPUOOPOB H3MEPCHUS MEP3aHUIO

(maBneHnsi, pacxoia, YpPOBHSI U
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T.J.)

129 process penetration point 138 to disable an instrument
MECTO 0T6opa JaBJICHHUS BBIBOOUTH W3 CTPOS HU3MEPHUTEIIb-
HBII TIpHOOp
130 pressure instrument 139 to rupture a line
JaTYUK JABJICHHS BBI3BIBATH Pa3phIB TPYOBI
131 filler material 140 boiling point
paboudas cpena; m3MepsiemMast cpena TeMIleparypa KAIICHHs
132 to calculate flow 141 thermostatically controlled heat
pacCYUTEIBATH PACXO/]T tracing

FpeIOIlII/Iﬁ Ka6em> C TepMOCTaTOM
133 to measure level in a tank
U3MepsTh YPOBEHb B OaKe

Ex. 43. Learn the vocabulary and retell the text.

Ex.44. Use the vocabulary to translate the sentences.

1. B mporiecce sKcITyaTalii YCTAHOBOK HEW30E€KHO BO3HUKAIOT aBa-
pUiHBIE CHTYyaIlid, KOTJIa OCTQHABIMBACTCS HACOC, TaJaeT JaBJICHHE B
CHCTEME B pe3ysbTaTe pa3pbiBa TpybonpoBona u T.1. (32:55).

2. PerynupoBanue pexxuma paboThl YCTaHOBKH, arperara, CUCTEMBbI OCY-
IIECTBISIETCS MyTEM HM3MEHEHUs PacxoJa COOTBETCTBYIOIICH Cpeasbl.
Tak, Temmeparypa B MeUd PeryaupyeTcsl KOIMYECTBOM IOAaBaeMOro B
TOIJIMBA, JaBJICHUE B DHEPrOYCTaHOBKE — KOJWYECTBOM I1apa, KOHIICH-
Tpamys — MAacCOBBIM COJCP)KAaHWEM COOTBETCTBYIOIIETO KOMITOHEHTA
(32:49).

3. He momyckaetcsi IpUMEHSTh apMaTypy M3 KOBKOTO YyTr'yHa Ha TpyOo-
MPOBOJIaX, TPAHCIIOPTHPYIOIIMX CPEbl TPpyNIbl A (BemecTBa ¢ TOKCHY-
HBIM JICHCTBHEM), CXKIIKEHHBIE ra3bl TpyHIsl b (B3pbIBO- U HOkapoonac-
HBIC BEIIECTBA); JIETKOBOCIUIAMEHSIOIINECS KHUIKOCTH C TeMIepaTypoii
xunenus ke 45°C (33).

4. Temneparypa cpeasl B H3MEPUTEIBHBIX TPYOHBIX MPOBOAKAX MPH-
00poB OOBIYHO MPUOIUZUTEIHFHO paBHA TEMIIEpAType MOMEIICHHMA, TJIe
OHU CMOHTHPOBAaHBI, KOTOpasi, KaK MPaBHIIO, OBIBAET HMKE TEMIIEPATYPHI
u3MepsieMoii cpensl. [loaToMy TIIOTHOCTH H3MepPsAEMOii cpeabl B TpyO-
HBIX TIPOBOJIKaxX Oy/eT 6oJIblie, 4eM B MecTe 0TOopa nasiaeHus (34).

5. U3mepsiemas cpega B COeIMHUTEBHBIX JHHUIX U B mpubope 6e3
PUMEHCHHUS 000rpeBa MOXET 3aMEP3HYTh, 3arycteTh (34).
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6. [Ipu ycTaHOBKE TPYOHBIX MPOBOMOK B YCIIOBHSX, IPH KOTOPBIX BO3-
MOXKHO 3aMep3aHHe KHIKOCTH B MMHYJBLCHBIX TpPy6ax, oOorpeBHOU
TpyOONPOBOI WM HArpeBaTeJbHbIE MPOBOAA JTOKHBI OBITH MPOJIOKE-
Hbl CUMMETPHUYHO OTHOCHTEJIBHO O0CWX JIMHWH, a TEIUIOBas W30JIALUS
JOJDKHA OBITH OOIIeH [Tt mapbl TPYOHBIX JTHHHHA, UAYIIHX K Au¢MaHO-
metpy (34).

7. Ilpu u3MepeHNH YPOBHS KHIKOCTH B pe3epByape IMOJ JTaBICHUEM
YPaBHUTEILHBIA COCY/I YCTAaHABIMBACTCS HA HAMOOJIBIIIEM YPOBHE, COOT-
BETCTBYIOIIIEM BEpXHEMY Ipeeny usmepenus (34).

Part B — Research writing

Ex.45. Make a presentation to show several options of how the existing
design of process penetration points can be modified. The new design
solution must be appropriate for subzero applications. Deliver this pres-
entation in front of the customer.
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