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BBenenune

Metoauueckue ykazaHus K IPAaKTUYECKUM 3aHATUSAM 110 aHIVIMICKOMY SI3bIKY COCTaBJIEHBI B
cooTBeTcTBUM ¢ DenepanbHbIM TIOCYIapCTBEHHBIM 00pa30BATENbHBIM CTAHAAPTOM  BBICIIETO
o0Opa3oBaHUs 10 HampaBlIEeHUIO NOAroToBKM HedrerazoBoe naeno, npoguiab MHOATOTOBKU:
«CTpOUTENIBCTBO INIyOOKUX HEQTSAHBIX U Ta30BbIX CKBAXHH B CJIOXHBIX I'OPHO-I€OJOIMYECKUX
ycnoBusx» W mporpammoil aucmumumeel  «AHTJIMMCKUN S3bIK B HE®TEI'A30BOU
CODEPE».

OCHOBHOM LIENIbI0O METOJIMYECKUX YKa3aHUH SIBISETCS OPraHM30BaTh pabOTy CTYJEHTOB Ha
NPAKTUYECKUX 3aHATUAX, U3JI0KUTh TEMATHUKY, TIOPSIIOK BBIITOJHEHUS 3a/laHui 111 GOPMUPOBAHUS
U COBEpIICHCTBOBAHUS KOMMYHUKATHBHOM KOMIIETEHLIUH, YPOBEHb KOTOPOM  ITO3BOJIUT
MPaKTUYECKH MCIIOJIb30BaTh MHOCTPAHHBIM S3BIK B cepe akaJeMudyeckod U mpodeccuoHaIbHOM
KOMMYHHKAIHH.

B pe3ynbTaTe yCcBOGHHMS TEM U Pa3/ACOB JIUCIUILIMHBI «AHTJIMMCKUHN $13bIK B
HEDTET'A30BOM C®EPE», paGoThl Ha NpPaKTHYECKUX 3aHATHAX Y OOYYAIOIIMXCSA IOJDKHA
chopMHpOBaThCA CIOCOOHOCTh NPUMEHATH COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJOTHUH, B TOM
YHCIIe HAa MHOCTPAHHOM SI3bIKe, /Ul aKaJeMUYecKoro U npodeccuonanbHoro pzaumopencteus (YK-
4).

B pesynbraTe 0CBOCHUS TUCLHUIIMHBI 00Y4alOLIHiCs JOKEH:
3HaTh:

- METOJIbl M TEXHOJIOTUH aKaJIEMHUUECKON U Mpo(ecCHoHaNbHON KOMMYHUKAIIUN HA HHOCTPAHHOM
A3BIKE;

- OCHOBHBIE HOPMBI, CTUJIMCTUYECKHE OCOOEHHOCTH YCTHOH M NMUCBMEHHOM peun MHOCTPAHHOTO
A3bIKa, HEOOXOAMMBbIE JUIsl  YCHEIIHOM KOMMYHMKAalMM B cdepe akaJeMHuecKod H
npogecCUOHATBHOMN 1S TENbHOCTH.

YMers:

- cJIe10BaTh OCHOBHBIM HOpPMaM, IMIPUHATHIM B aKaJIeMU4YE€CKOM U IPO(HECCUOHATILHOM OOILEHUH Ha
MHOCTPAHHOM SI3bIKE;

- CIOJIb30BaTh UHPOPMALMOHHO KOMMYHHUKAIIMOHHBIC TEXHOJIOTUH IPH NOMCKE HEOOXO0AUMOM
uH(GOpMaIMU B IIPOLIECCE PEIICHUS CTaHAaPTHBIX KOMMYHUKAaTUBHBIX 33]1a4 HA HHOCTPaAaHHOM
SI3BIKE;

- BECTHU JICJIOBYIO MIEPENUCKY, YUUTHIBAs OCOOCHHOCTH CTUIIMCTUKYU O(ULIMATbHBIX U
Heo(UIMAIBHBIX [TMCEM, COLMOKYJIBTYPHBIE Pa3Inuus B opMaTe KOPPECIIOHICHIIMN Ha
MHOCTPAHHOM $I3bIKE;

- ICHOJIB30BATh AUATOrMYECKOE OOIEHHUE Ul COTPYAHUYECTBA B aKaIeMUUECKOM 1
npodeccuoHaibHON chepax;

- IPEJICTABIIATh PE3YJIbTATHI AKaJeMUYECKON U MPO(ECCHOHATBLHON AEATENIbHOCTH Ha Pa3InYHbIX
HAYYHBIX MEPONPUATHUAX, BKIIOYAsI MEXKIYHAPOIHBIE.

- IEMOHCTPUPOBAaTh HMHTErPAaTHBHbIE YMEHHUS, HeoOXoaumble Ui A(PQPEKTUBHOTO ydyacTHs B
aKaJIeMUYECKHUX U MPOPECCHOHATBHBIX TUCKYCCHSIX.

Bianets:

- HaBBIKAMH aHAJIN3a MPO(ECCHOHATBHBIX TEKCTOB HA MHOCTPAHHOM SI3BIKE;

- HaBbIKAaMH KPUTHYECKON OLEHKH 3()(PEKTHBHOCTU pa3IMUHBIX METOJIOB U TEXHOJIOTMI HAyYHOMH
KOMMYHHUKAIIMM Ha UHOCTPAHHOM SI3bIKE;

- METOJJaMH U TEXHOJIOTHSMHU Pa3IMYHBIX THUIIOB KOMMYHUKAIUI HA MHOCTPAHHOM SI3bIKE MIPU
OCYILIECTBJIEHUU NPOPECCUOHATBHOMN JEITEIbHOCTH;

- OCHOBaMH JICJIOBOI'O HHOCTPAHHOTO SI3bIKa;

- HaBbIKAMU BBICTYIUICHUS HAa HAyYHOM CEMMHApe, HaBbIKAMHU BeJleHUs Oeceibl, JUCKYCCUU B
npodeccuoHanbHOM chepe.

MeToauueckue yKa3aHUs COJEp)KaT JIGKCMUECKUH MaTepualn, 3aJaHusl JUIsl BBIIOJHEHUS,
TEKCTBI, ICKCUKO-IpaMMaTHYECKHE YIIPAKHEHUS U 331aHUE Ha Pa3BUTHE PEUH.

[Tpu oTbope TEeKCTOBOro MaTepualia yuuThIBaIach MH()OPMAIIMOHHAS IIEHHOCTh TEKCTOB U
UX COOTBETCTBUE MHTEPECaM CTYJICHTOB.
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INTRODUCTION

In the late 20" century, changes in the oil market moved influence from
generally oil-consuming areas such as the US and Europe to oil-producing countries.

Iran, Iraq, Kuwait, Venezuela and Saudi Arabia formed the Organization of the
Petroleum Exporting Countries (OPEC) in 1960 in response to multinationals in the
‘Seven Sisters’ including ExxonMobil — at the time split into Esso and Mobil — Shell
and BP, which operated from oil-consuming countries.

Today, OPEC has 15 member countries, accounting for approximately 44% of
global oil production and 81.5% of the world’s oil reserves.

The 1980s saw a significant glut in oil following the 1970 energy crisis.
Petroleum production peaked in the 1970s, which caused a sharp rise in oil price and
a subsequent decrease in demand.

Oil-producing countries suffered during this glut, with OPEC struggling to
maintain high oil prices through decreasing oil production. The dissolution of the
Soviet Union can also be attributed in part to a loss of influence as an oil producer.

The glut lasted six years, with oil prices gradually recovering in 1986, but a
similar surplus in oil started in 2014 and continues to have effects on global oil
prices.

The oil and gas industry is still thriving today despite competition from
renewable sources of energy, albeit in a more volatile state than ever due to world
events.

(Source: https://www.offshore-technology.com/comment/history-oil-gas)



UNIT 1
OIL AND GAS INDUSTRY

Task.1 Read the text
Uncovering the oil and gas industry

Considered being the biggest sector in the world in terms of dollar value, the
oil and gas sector is a global powerhouse using hundreds of thousands of workers
worldwide and generating hundreds of billions of dollars globally each year. In
regions which house the major NOCs, these oil and gas companies are so vital they
often contribute a significant amount towards national GDP.

In this introduction to the oil and gas industry, we provide a snapshot of the
petroleum sector.

What are the different oil and gas sectors?

The energy sector has three key areas: Upstream, midstream and downstream.

. What is upstream? - Upstream is E&P (exploration and production).
This involves the search for underwater and underground natural gas fields or crude
oil fields and the drilling of exploration wells and drilling into established wells to
recover oil and gas.

. What is midstream? - Midstream entails the transportation, storage, and
processing of oil and gas. Once resources are recovered, it has to be transported to a
refinery, which is often in a completely different geographic region compared to the
oil and gas reserves. Transportation can include anything from tanker ships to
pipelines and trucking fleets.

. What is downstream? - Downstream refers to the filtering of the raw
materials obtained during the upstream phase. This means refining crude oil and
purifying natural gas. The marketing and commercial distribution of these products to
consumers and end users in a number of forms including natural gas, diesel oil,
petrol, gasoline, lubricants, kerosene, jet fuel, asphalt, heating oil, LPG (liquefied
petroleum gas) as well as a number of other types of petrochemicals.

What are the largest volume products?

The largest volumes of products of the oil and gas industry are fuel oil and
gasoline (petrol). Petroleum is the primary material for a multitude of chemical
products, including pharmaceuticals, fertilisers, solvents and plastics. Petroleum is
therefore integral to many industries and is of critical importance to many nations as
the foundation of their industries.

QOil and gas industry outlook: 2019

In consideration of industry low's, such as the price collapse in 2013 and major
environmental disasters such as the Deepwater Horizon Gulf Of Mexico Oil Spill in
2014, the oil & gas sector has now recovered.

The world's dependence on oil and gas is increasing as global economies and
infrastructure continue to rely heavily on petroleum-based products. Discussions of
when world oil and gas production will peak seem to be on the periphery, even amid
a weakened global economy and the shrinking availability of oil. The oil and gas



industry continues to wield incredible influence in international economics and
politics - especially in consideration of employment levels in the sector, with the U.S.
oil and gas industry supporting at least 10 million jobs.

The recovery occurred for several reasons, but the chief among them is the
success of the production restraint agreement between OPEC and non-OPEC nations.
In addition, developing nations such as China, Brazil and Russia are increasing
exploration and production efforts. However, geopolitical considerations such as the
ongoing troubles in Venezuela, Iran, and Qatar's exit from OPEC will influence oil
and gas supply.

The trend towards renewable and alternative energy is another threat to
traditional oil and gas companies. Coupled with the rise in pro-eco legislation and
governmental pressure has meant the industry is under more scrutiny than ever.

Generating electricity from solar power systems and offshore wind is becoming
increasingly cheaper and cost-effective. According to IRENA, over 80 percent of
newly commissioned renewable energy will be cheaper than new oil & natural gas
sources.

More recently, there has been a resurgence of confidence in the industry as it
enters its third year of recovery. Growth is increasing at a remarkable rate, as
increased upstream production continues to have a positive knock-on effect for
midstream businesses. The price of crude has also stabilised - steadying at around
$50 per barrel. In addition, 100,000 jobs are expected to be created in 2019 and the
number of active drilling rigs in the U.S. has increased to 780+ compared to 591 from
a year ago.

The UK continental shelf also appears to be back, with the potential to unlock
dozens of undeveloped discoveries with drilling prospects on the horizon.
Additionally, we can expect an improved outlook for UK upstream production.
The UK offshore sector is expected to improve after historical lows in the past few
years as there are 16 planned greenfield projects with identified development plans
and 29 announced greenfield projects forecast to start production between 2019 and
2025.

It 1s estimated that 30 billion barrels are consumed globally each year,
primarily by developed nations. Oil also accounts for a significant percentage of
energy consumption regionally from 32% for Europe and Asia, 40% for North
America, 41% for Africa, 44% for South and 53% for the Middle East.

(Source:https://www.oilandgasiq.com/strategy-management-and-
information/articles/oil-gas-industry-an-introduction)

Task 2. Write a short summary about the oil and gas industry.



https://www.oilandgasiq.com/market-outlook/news/brexit-uk-employment-law-changes-not-as-scary-as-hr-thinks




UNIT 2
FROM THE HISTORY OF OIL AND GAS

Task 1. Read the text.

History of oil and gas: First discoveries

Oil and gas had already been used in some capacity, such as in lamps or as a
material for construction, for thousands of years before the modern era, with the
earliest known oil wells being drilled in China in 347 AD.

The modern history of the oil and gas industry started in 1847, with a discovery
made by Scottish chemist James Young. He observed natural petroleum seepage in
the Riddings coal mine, and from this seepage distilled both a light thin oil suitable
for lamps and a thicker oil suitable for lubrication.

Following these successful distillations, Young experimented further with coal
and was able to distil a number of liquids including an early form of petroleum. He
patented these oils and paraffin wax, also distilled from coal, in 1850, and later that
year formed a partnership with geologist Edward William Binney.

The partners formed the first truly commercial oil refinery and oil-works in the
world, manufacturing oil and paraffin wax from locally mined coal.

Young wasn’t the only scientist making discoveries about coal in the
19 century. In 1846, Canadian geologist Abraham Pineo Gesner refined a liquid
from coal, oil shale and bitumen that was cheaper and burned more cleanly than other
oils. He dubbed this liquid ‘kerosene’ and founded the Kerosene Gaslight Company
in 1850, using the oil to light the streets of Halifax and later the US.

The first modern wells

From these initial discoveries, new businesses were created, with the coal
industry now also seeking to create the oils developed by Young and Gesner.

Polish engineer Ignacy Lukasiewicz improved Gesner’s method to more easily
distil kerosene and petroleum in 1852, opening the first ‘rock oil” mine in Bobrka,
Poland in 1854.

The first oil well drilled was in the town of La Brea, Trinidad in 1857. It was
drilled to a depth of 280ft by the American Merrimac Company.

The first modern oil well in America was drilled by Edwin Drake in Titusville,
Pennsylvania in 1859. The discovery of petroleum in Titusville led to the
Pennsylvania ‘oil rush’, making oil one of the most valuable commodities in
America.

Big Oil

The late 18™ century and the early 19" century marked the creation of major oil
companies that still dominate the oil and gas industry today.

John D. Rockefeller founded the Standard Oil Company in 1865, becoming the
world’s first oil baron. Standard Oil quickly became the most profitable in Ohio,
controlling about 90% of America’s refining capacity and a number of its gathering
systems and pipelines. ExxonMobil, one of Standard’s successors after it dissolved in
1911, is the world’s ninth largest company by revenue today.



In Russia, the Rothschild family commissioned oil tankers from British trader
Marcus Samuel to expand their oil operations and reach more overseas customers.
Samuel’s first vessel, the Murex — named after a sea snail — became the first oil
tanker to pass through the Suez Canal connecting the Mediterranean Sea to the Red
Sea.

The Murex became the flagship vessel of Shell Transport and Trading, which
eventually merged with Royal Dutch Petroleum to become Royal Dutch Shell.
Today, Royal Dutch Shell is the fifth largest company in the world and one of six oil
and gas supermajors.

The discovery of oil in Masjed Soleyman, Iran by William Knox D’ Arcy led to
the incorporation of the Anglo-Persian Oil Company (APOC) in 1907. The British
Government purchased 51% of the company to provide the Navy with oil during
World War I in 1914. In 1954, APOC became British Petroleum, known today as BP,
which is currently the sixth largest oil and gas company in the world.

Task 2. Write a short essay about any interesting fact from the history of oil
and gas.




UNIT 3
PERSPECTIVES

Task 1. Read the text

Perspectives

2021 oil and gas industry outlook

Exploring oil and gas trends and impact of COVID-19

The oil and gas industry is used to the highs and lows of economic cycles. The
downturn caused by COVID-19, however, is unlike any other. With the survival of
many companies at risk, coupled with a longer-term decline in petroleum demand,
the next decade could look very different for the oil and gas market. Explore what the
next year may look like in our 2021 outlook.

Facing the challenge of transformation for the oil and gas industry

Since we published our midyear outlook in July, the global economy and
capital markets have rebounded faster than expected in the third quarter of 2020.
However, the pace of recovery in the coming months remains highly uncertain as
mounting COVID-19 cases amid winter conditions, especially in Europe and the
United States, may trigger another round of shutdowns and restrictions. Any further
normalization of economic activity largely depends on how the pandemic evolves
during the winter and, most importantly, when COVID-19 vaccines reach the general
public. Even when the virus is controlled, economies are expected to continue dealing
with the adverse impact of deteriorated fiscal balances and the effect of muted
business investment on the labor market and consumer spending in 2021.

What does this mean for the oil and gas (O&G) industry? Global oil demand
fell by 25% in April, but it has rebounded sharply since then, cutting its losses to just



8%. Looking ahead, 2021 oil demand is expected to recover strongly but remain
lower than it was at pre—-COVID-19 levels—about 4% lower in the base case, and
about 7% lower in Rystad Energy’s second-wave scenario. Similarly, oil prices and
energy stocks have underperformed base metals and the broader S&P 500 index by
about 10% and 25% and 6% and 10%, respectively, since July 2020. Mass layoffs
and heightened cyclicality in employment continue to challenge the industry’s
reputation as a reliable employer. US O&G companies laid off about 14% of
permanent employees in 2020, and our research shows that 70% of jobs lost during
the pandemic may not come back by the end of 2021.

Although the oil and gas sector 1s used to the highs and lows of economic and
price cycles, this downturn seems unlike any other. In fact, it’s the “great
compression” of the O&G industry. With the survival of many companies at risk, and
the longer-term decline in petroleum demand, the next decade could look very
different for the entire O&G value chain. 2021 will either be a leapfrog year or a test
of endurance for many. We see five oil and gas trends that may challenge traditional
methods of oil and gas production in 2021, determine the direction of the industry,
and begin separating the pioneers from the followers.

Five oil and gas trends to consider

The corridor of uncertainty

Bail out the shale

Crisis accelerates big oil and gas trends

Is natural gas out of gas?

Turbulence down the value chain

The future is now for the oil and gas sector, and the signs are hidden in plain
sight

The oil and gas industry was facing market headwinds even before the
pandemic started. However, the pandemic has turned into a “fast-forward” scenario
for the industry, where what might have taken years to happen has instead unfolded
in a matter of months. Pivoting to the new energy future could be tough and may
require companies to make bold choices—and not everyone is likely to succeed. The
following signposts could help O&G companies in deciding their strategy and
direction in 2021:

. The stance and commitment of a new administration on clean energy.

. Changes in end-use demand patterns and supply composition.

. The rise of environmental, socially responsible, and impact-focused
investing.

. An adoption of new talent strategies to succeed in the future of work.

. Consolidation in a low-priced environment.

The choices O&G companies make in the coming months, and the trends they
prioritize, will decide the path forward and reverberate through their decision-making
in the coming decade.

Today, oil and gas is an international, multi-million dollar industry, but where,
when and how did the industry begin? Offshore Technology explores the history of
oil and gas, from the first discoveries to present-day businesses.



(Source: https://www2.deloitte.com/us/en/pages/energy-and-
resources/articles/oil-and-gas-industry-outlook.html)

Task 2. Write your outlook for oil and gas industry in Russia for 2022.



https://www2.deloitte.com/us/en/pages/energy-and-resources/articles/oil-and-gas-industry-outlook.html
https://www2.deloitte.com/us/en/pages/energy-and-resources/articles/oil-and-gas-industry-outlook.html

UNIT 4
GLOBAL GIANT

Words to know

production
exploration

to supply
supplier

supply and demand

joint venture

to be engaged in

to obtain
to refine
refinery

to consume
consumer
customer
extraction
profitable
upstream

downstream

on-stream

onshore
offshore
to drill
well

rig

oil field
employ
fossil fuel
retail site

Task 1. Read and translate the text.

IMPpONU3BOACTBO

pa3Belika MECTOPOKICHHUS, pa3BeaKa C
MOy THOM TOOBIYEH

oOecneunBaTh, CHa0XKaTh

IIOCTAaBIIHUK

CIPOC U IPEII0KEHHE
COBMECTHOE MPEPUATHE

3aHUMAThCSl, y4aCTBOBATh, BKIIOYATh
MoJIy4ath, T0OBIBATh

Oo4yHIIaTh

He(dTenepepadbaThIBAIOIINMA 3aBOJ

MOTPEOIISITh
noTpeOuTENb

KITUEHT, TOTPEOUTEIH
no0ObIya, N3BJICUCHHE, pa3paboTKa
peHTabenbHbIN, Y PEeKTUBHBII

B He(pTSTHOM U Ta30BOM Ou3HEece 00

onepanusax

I10

pa3zpaboTke

MECTOPOXKACHUHN U TI0OBIYE CHIPHS
TPaHCTIOPTUPOBKA, IEpepadoTKa HEDTH U

rasa u IMPpON3BOACTBO

IIPOJTYKTOB

B mporecce
JNEUCTBYIOIIUI

Ha3eMHBIHN

KOHCYHBIX

AKCILTyaTalluH,

MOPCKOM, yAaJIeHHbIN 0T Oepera

OypuTh
CKB)KHHA

OypoBasi ycTaHOBKa

HE(TAHOE MECTOPOKICHHE

HaHUMAaThb

HCKOIIaCMOC€ TOIIIINBO

A3C


http://www.multitran.ru/c/m.exe?t=952316_2_1&s1=exploration
http://www.multitran.ru/c/m.exe?t=952315_2_1&s1=exploration
http://www.multitran.ru/c/m.exe?t=952316_2_1&s1=exploration
http://www.multitran.ru/c/m.exe?t=2543_2_1&s1=engage%20in

The oil and gas industry

The oil and gas industry is one of the largest in the world. It is made up of a
small number of conglomerates and a very large number of smaller independent
companies. Generally speaking, the industry is divided into two areas. Upstream
operations involve exploration and production, often known as E&P, while
downstream operations involve transportation, refining and sales of products to
consumers.

Relationships between companies can be very complex, with large companies
owning multi subsidiaries around the world. In some cases, they compete for market
share, in others they can be suppliers and customers of one another. They make joint
ventures with other large companies for specific projects and there are frequent
mergers and acquisitions.

Oil and gas production takes place onshore and offshore. Oil and gas
companies are engaged in a constant search to discover new reserves and to obtain
extraction rights for proved reserves. Construction of drilling wells and rigs is an
enormous risk and companies need to calculate supply and demand in order to be
certain that an operation will be profitable before it comes on-stream.

Task 2. Check and point out which information is true according to up-to-
date Internet information:
1. The world produces and consumes 75 million barrels of oil a day.
2. The USA consumes 25% of the world's supply of oil.
3. China is the second largest consumer.
4. Sixty-eight per cent of the world's oil reserves are in the Middle East.
5. The price of a barrel of oil quadrupled from US $3 to $12 in the 1973 oil crisis.
6. The Thunder Horse platform in the Gulf of Mexico was hit by two hurricanes in
2005.
7. The biggest oil field in the world is in Venezuela.

Task 3. Write either of the prepositions ‘of’ or ‘for’ in each space:

1. Demand oil will continue to increase until 2015.

2. The market liquefied natural gas is growing steadily.

3. Consumption fossil fuels has declined slightly in recent years.

4. The supply North Sea o1l can be maintained until around 2024.

5. Transportation oil presents many security risks.

6. Reserves natural gas are being found almost daily.

7. Drilling oil and gas is a major part of our upstream operations.

8. The extraction oil at the Burgan field began in 1946.

9. Exploration oil and gas has been going on for over a hundred years.

10. Production gas from deep-water reserves is our main area of expertise.

Task 4. A word family is where a number of words can be made from the
same root word. Complete this table with words from these families:

| Verb | Noun (abstract) | Noun (person) |




operate operation operator
extract

competition

consumer

produce
explore

supply
transport

Task 5. Fill in the gaps with words from the table below:

London is where BP’s corporate headquarters are (1) and the UK is
therefore a centre for many of its mainstream business functions. The UK is also
home to three of BP’s major global research and technology (2) .

Our (3) and production business in Europe covers the North Sea — both
the UK and Norway — and also The Netherlands. In Russia, we have an important
joint venture through our 50% (4) of TNK-BP, a major oil company with the
majority of its assets in Russia. We are involved in a number of E&P projects in
Azerbaijan, and are leading the Baku-Tbilisi-Ceyhan (BTC) pipeline project.

Refining and marketing activities are spread throughout Europe, with BP
owning or having a stake in nine (5) across the region. BP retail sites are a
common sight in several European countries. In Germany, we (6) under the
ARAL brand. We also sell lubricants and other oil products in Europe to both (7)

and business customers.

locate located locating location locations
group grouped grouping group groups
explore explored exploring explorer exploration
own owned owning owner ownership
refine refined refining refinery refineries
market marketed marketing market

consume consumed consuming consumer consumers

Task 6. Be ready to speak about oil and gas industry.

UNIT 5

AN OIL COMPANY

Words to know

recognition MIpU3HAHUE

tailor-made HECTaHIAPTHBIN

company KOMITaHHS

to attribute OTHOCHTb, CBA3bIBATh, IPUITUCHIBATH
commitment OTKPBITBIN HHTEPEC, KypC

with regards to M0 OTHOILIEHHIO K, YTO KACAETCs



quality Ka4eCTBO

safety 0€30I1acHOCTh

logistics JIOTUCTHKA, CHA0KEHUE

to register PETHCTPUPOBATH, ONUCHIBATH

operational GYHKIIMOHUPYIOIINH

the head office rOJIOBHOM o(huc

stabilization cTabun3anus

liaise MOJJICPKUBATh CBA3b, IEMCTBOBAThH
COTJIaCOBAaHHO

cutting-edge technology COBPEMEHHBIC TEXHOJIOTHUU

market PBIHOK

turnover oboport

share JIOJISI, aKIHs

Ltd C OTPAHUYEHHOU OTBETCTBEHHOCTBIO

Task 1. Read and translate the text:
LCM Oil & Gas

... has wide recognition and a firm position in the sector of Oil & Gas Services in
Libya. We provide tailor-made services in Construction & Maintenance (CMD) and
Project Management Services (PMS) to all major operating oil and gas companies in
the country. Since we started, we have grown consistently, and this success can be
attributed to our commitment to working to the highest European standards with
regards to communications, quality, safety, logistics and legal issues. LCM Oil & Gas
Ltd has been operational in Libya since 1993. In 2003, LCM Oil & Gas Ltd was
registered in the UK and the head office was implemented in London. Today, the
head office, which was ISO 9001 accredited in 2004, supervises the entire operation
of LCM Oil & Gas Libya. Over the past three years, our continuous growth and
stabilization have helped us gain recognition in Europe. Our presence at worldwide
events has spread our name and given us the opportunity to liaise with European
partners and bring cutting-edge technology to the Libyan market.

Task 2. Fill in the gaps with following words: market leader, joint ventures,
rapid improvements, multinational, contract out

We are a (1) company, operating in 135 countries around the world. Our
work is divided into upstream and downstream operations, with the majority of our
turnover coming from E&P. We are the (2) in gas production, with the share of
around 31%. We have seen (3) in technology in recent year and we now (4)

a lot of our work to specialists and often make (5) with other companies
in the same field.

Task 3 Which 9 of 14 phrases are better to use in the presentation of sales
and marketing director of the oil company?

| a wide range of services | founded in 1979 |




commitment to excellence
environmentally sound

key competitive advantages
further to our discussions

grouped into four geographical areas kind regards
leading-edge technology proven track record
looking forward to meeting you put you through

the first item on the agenda vital to our success

Task 4. Fill in the gaps with phrases from Exercise 3:

Good afternoon, gentlemen. My name is Peter Ashling and I am the marketing
director of Cranford Oilfield Services. The company was (1) as a
seismographic operation in the North Sea. Since that time, we have grown
considerably and the company is now (2) : The Americas, Europe and CIS, the
Far East, Africa and the Middle East. We have a (3) in most upstream
operations and provide (4) to our clients around the world. One of our (5)
is our flexibility. We are small enough to move quickly, but large enough to
offer genuine cost-effectiveness. The company's policies are both customer-focused
and (6) . Our 3,000 staff have a dedication and (7) which are second to
none and (8) in this very dynamic field.

Task 5. Be ready to retell the text using new words and following models:

1. The title of the article is ...
2. The article deals with ...
3. The aim of the article is ...
4. It is pointed out that ...
5. The main idea of the text is ...
6. The fact that ... is stressed.
7. In conclusion I should say that ...
8. Personally, I think that ...
UNIT 6
OIL AND GAS ACCOUNTING
Words to know
disagreement pasHorIacus
assets aKTHUBBI
account for pPacCUYMTHIBATh, YYUTHIBATH
to follow CJIeI0BATh
property acquisition NproOpeTeHre COOCTBEHHOCTH
costs 3aTpaThl, pacXOoabl
dry hole HENPOAYKTUBHAS, CyXasi CKBaKMHA
to support MO/I/IeP)KUBATh, 00ECIIEYNBATh
equipment o0opynoBaHue
facility arnmaparypa,

o0cyKHUBaroUIee yCTPOMCTBO



balance sheet OaJIaHCOBBIN OTYET

exploratory well MOMCKOBO-pPa3BeI0YHAs CKBAKMHA

expense 3aTpaThl, PacXo/l, CIUCHIBATh B PACXO]

profit and loss account cueT npuObLIei U YOBITKOB

full-cost accounting (UHAHCOBBIN YUYET MO MOTHOU
CTOMMOCTHU

overheads HaKJIQJIHBIE PACXO/Ibl

direct costs MpsIMbIE 3aTPAThHI

depreciation M3HOC, aMOpPTHU3aIUsS

treatment oOpartieHue, oooraiieHue, yCTaHOBIICHHE

depletion vcueprnaHue, UCTOIIEHNE

accountancy OyXTanTepcKuil yder

Task 1. Read and translate the text:

Methods of accounting

There is some disagreement among experts over the correct way to account for
oil and gas properties, but companies normally follow Generally Accepted
Accounting Principles (either UK or US) and use a method known as ‘successful
efforts’. In this method, all property acquisitions, successful exploratory wells, all
development costs (including development of dry holes) and support equipment and
facilities are capitalized, and are therefore seated as assets in the company’s balance
sheet.

On the other hand, in this method, unsuccessful exploratory wells are charged
to expense at the time it is agreed that the wells are non-productive, and recorded in
the profit and loss account. In the alternative method — ‘full-cost accounting’ — all
operations are capitalized whether successful or unsuccessful.

Items such as overheads and direct costs incurred in E&P are normally placed
in the P&L account, but the treatment of items such as depreciation, depletion of any
unproved reserves, or the costs of clean-up operations, varies widely from company
to company.

In an industry where cross-border mergers and acquisitions are commonplace,
factors such as national differences of accountancy principles, frequent changes to
legislation, the use of estimation and currency fluctuations combine to make oil and
gas accountancy a highly complex operation.

Task 2. Fill in the gaps with following words: produce, producers, producing,
production, productive, productivity, products

1. We need to improve the of the drilling crew. They're just not working hard
enough.

2. It was a very meeting. We made a lot of good decisions.

3. Demand is very high at the moment. Can we increase by around 10%?

4. A number of African countries have started to oil and gas recently.

5. Saudi Arabia is the biggest oil- country in the world.




6. Refined petroleum are usually grouped into three categories based on the
way the crude oil is distilled.
7. OGP is the International Association of Oil and Gas

Task 3. Fill in the gaps with following words: product, price, place and
promotion.

To create the right marketing mix, business have to meet the following
conditions:

The goods must be in the right (1) at the right time. Making sure that the
goods arrive when and where they are wanted is an important operation.

The (2) must be right. Consumers will need to buy in large numbers to
produce a good profit.

The (3) has to have the right features — for example, it must look good
and work well.

The target group needs to be made aware of the existence and availability of
the product through (4) :

Task 5. Cross out the unnecessary word, put other words in the correct order
to form phrases as in the example:
Example: account | and | loss | balanee | profit profit and loss account
1. incur | costs | facilities | unnecessary
. exploratory | varies | unsuccessful | wells
. to | charged | fluctuation | expense
. reserves | of | overheads | depletion | unproved
. and | mergers | acquisitions | capitalized | cross-border
. sophisticated | operation | liabilities | highly
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Task 6. Fill in the gaps with following words: price sensitive, set the price,
pricey, price them out of the market, up our prices, price-fixing, agree a price, giving
them a good price

. We'll need to if we want to make a profit on the deal.

. By we'll be able to insist on better payment terms.

. I wouldn't too low - they'll think our quality is poor.

. Oil and gas services are becoming very as competition increases.
. I'm afraid these diamond bits are much too

. I don't think we should go any higher. We don't want to :

. The big oil companies were accused of

. If we fail to we'll have to find another supplier.

01N LNk~ W —

Task 7. Be ready to retell the text using new words and word combinations.

UNIT 7
LEASING AGREEMENT



Words to know

to be agreed COTJIaIIaThCs

to remain OCTaBaThCs, HAXOIUTCS

in force MMEIOLINI CUITY, TIEVCTBYIOIINM

whatsoever a0COJIIOTHO, KaKOK-1100, COBEPILIEHHO

therewith K TOMY €, HEMEIJIEHHO, BCJICJICTBUE
TOTO

hereinafter HIWDKE, B IaJIbHEUIIIEM, BIIPEIh

acreage IO

to terminate 3aBeplIaTh, UCTEKATh, IPUBOIUTH

reworking nepepadoTKa, BOCCTAHOBIICHHE,
MOBTOpHAs pa3padboTKa

cessation MPUOCTAHOBKA, MPEKpaIleHne, OTMEHA

Task 1. Read and translate the text:

Leasing Agreement

It is agreed that this lease shall remain in force for a term of FIVE (5) YEARS
from the date of this lease and as long thereafter as oil or gas of whatsoever nature or
kind is produced from said leased premises or on acreage pooled therewith, or
drilling operations are continued as hereinafter provided.

If, at the expiration of the primary term of this lease, oil or gas is not being
produced on the leased premises or on acreage pooled therewith, but lease is then
engaged in drilling or reworking operations thereon, then this lease shall continue in
force so long as operations are being continuously prosecuted on the leased premises
or on acreage pooled therewith; and operations shall be considered to be continuously
prosecuted if not more than One Hundred Twenty (120) days shall elapse between the
completion of abandonment of one well and the beginning of operations for the
drilling of a subsequent well.

If, after discovery of oil or gas on said land or on acreage pooled therewith, the
production thereof should cease from any cause after the primary term, this lease
shall not terminate if Lessee commences additional drilling or reworking operations
within One Hundred Twenty (120) days from date of cessation of production or from
date of completion of dry hole.

If oil or gas shall be discovered and produced as a result of such operations at
or after the expiration of the primary term of this lease, this lease shall continue in
force so long as oil or gas is produced from the leased premises or on acreage pooled
therewith

Task 2. Put the following words into correct box: premises, acreage, lease,
expiration, term, in force, discovered, produced, pooled, abandonment, completion,
terminal, cessation of production, land

| Contract | The drilling area | E&P operations |




Task 3. Fill in the gaps with words and phrases from the exercise above:

1. We had to the contracts of three crew members when they were caught

smoking on the rig.

2. Shell and Kazakh government have a production-sharing agreement on several
in the south of the country.

3. After , the well 1s abandoned.
4. The contract will remain until the of the well.
5. The of the contract can be extended with the agreement of both parties.

Task 4. Fill in a/an/the or — if necessary:

Oil has formed on Earth in the past and is still forming today. Most oil
comes from microscopic plants and animals. Oil from North Sea is
found in rocks that were made about 150 million years ago. At that time, the
seas and wet areas of land were rich in microscopic organisms. When
organism dies, it sinks to the bottom of sea. It forms layer of organic
material. This gets covered in layers of sand and mud. air can’t reach

organic matter.

Task 5. Match job titles with their descriptions:

1 crane operator a studies rocks
2 driller b operates equipment to help geologists
3 geologist ¢ supervises a drilling crew
4 geotechnician d works in a drilling crew under the driller's
supervision
5 maintenance technician e operates a machine for lifting and moving
heavy things
6 pipe-fitter f fits pipes to make a pipeline
7 production operator g services and repairs machines and equipment
8 roughneck h checks and operates production equipment
UNIT 8
ENVIRONMENTAL IMPACT

Words to know

environment cpena

impact BIIUSTHUE, BO3/ICHCTBUE
declaration 0OBsIBIICHUE, ACKIIApALIUs
major 3HAYUTEIbHBIN, TJIABHBIN

issue BOTIPOC, podIemMa



protection 3aluTa

safe Oe30macHbIi

exploration pa3Bejika

effect BJIMSTHUE, BO3JCHCTBHE

spill pasnuB, HE(PTAHOE MATHO

oil leak yTeuka HeTH

fire oKap

pollution 3arpsi3HeHue

management yHpaBJIeHUE, MEHEKMEHT
waste OTXOJBI, TPATEI

consideration paccMoTpeHHe, 00CyXKIeHUe
damage MOBPEXKAaTh, HAHOCUTD yIIepO
accident HECUaCTHBIN ciydail, kaTacTpoda, aBapus
error omunoka

disaster KaracTpoda

reduce COKpaIlaTh

reuse MCIOJIb30BaTh IIOBTOPHO

Task 1. Read and translate the text:
Agenda 21

As long ago as 1992, at the Earth Summit in Rio de Janeiro, in a declaration
known as Agenda 21, it was recognized that major industries such as oil and gas had
an adverse impact on the environment. Issues such as sustainable land management,
protection of the oceans, safer use of toxic chemicals and the management of waste,
became crucial considerations for boards of directors around the world. In oil and gas
exploration, there are several possible side effects, such as oil spills, damaged land,
accidents and fires, and incidents of air and water pollution.

Task 2. Fill in the gaps with following words: basic, cleaner, continuous,
efficiently, environmentally sensitive, high, particularly, poor, responsible

"GP aims to reduce the environmental impact of its operations by cutting waste,
_emissions and discharges, and by using energy
air quality is one of the most topical environmental issues, for large
population centers. GP is helping to address this issue through the provision of
transport fuel in major cities worldwide. However, emissions from large operating
sites are still a concern -stated to local or regional air quality.
" We operate in a variety of different environments around the world, from arctic to

tropical, desert to deep sea. Many, if not most, of these areas are and are often
_areas recognized to be of biodiversity value.
Recycling and reuse are now perceived as among the most ways that the

_public, local ways that the public to help protect the environment.
When projects reach the end of their lifecycles, we follow an approach designed to

exercise stewardship of the environment and leave a positive legacy in which
sites can have a productive future use.
GP 1s committed to delivering commercial business improvement and

greenhouse gas reductions through energy efficiency.



Task 3. Make up sentences using words and phrases from each box:

We operate in spillages to our environmental policies
environmentally improvement in joules per annum

We must reduce carbon sensitive caused by flaring

It is important to avoid emissions areas of the desert

We measure energy efficiency by handling toxic materials with care
We aim for continuous

Task 4. Fill in the gaps with following phrases: are being used, has invested,
can be pursued, have been drawn, has been made, have been explained

“Norway’s oil industry (1) NOK300 million in new clean-up equipment in
recent years.
" With the latest oil-detecting radar and infra-red sensors, clean-ups (2) in
_darkness or with poor visibility.
A substantial new commitment (3) to developing collection technology
_through an international collaboration.
_Landing crafts (4) to transport clean-up resources.

Training and recruitment of personnel involved in oil company and public sector
_response organizations (5)

Detailed maps of the coastal zone (6) to improve local response in the coastal

and shore zones.

Task 5. Read and translate the text:
What causes oil pollution?

1. Oil causes pollution of rivers, lakes, and oceans. But where does this oil come
from? Scientists believe that waste oil is responsible for the most pollution. Some of
this comes from industry, some from our roads, and some is thrown away by people.
2. Oil leaks and spills happen because of technical problems, mistakes, vandalism
(damage caused by people for no reason), accidents, or war. The smallest amount of
oil comes from offshore drilling activities where oil is sometimes spilled because of
burst (broken) pipes or human error (mistakes made by people). Major oil tanker
disasters account for slightly more oil pollution. Accidents with ships are the result of
ships hitting each other or hitting sand or rocks below the water. Accidents happen
because of human error, poor maintenance, or poor communication between the crew
members working on the ship. They can also happen when bad weather forces an oil
tanker against a rocky coast.
3. A major oil leak or spill can result in very serious damage to plants and animals,
the environment, and the local economy. Some parts of die environment are more
easily damaged than others. For example, in water near the coast there are thousands
of plants and animals that could die.
4. Governments and oil companies around the world are working together to reduce
oil pollution. Improved safety training and management means fewer spills. Satellite
and aircraft are used to quickly identify new cases of pollution. New technical
measures include double-hulled tankers, ships with one body inside another.



Task 6. Pick the best title to parts 1-4:

. a The main source of oil pollution

b Waste oil from industry

a Tanker disasters

b The reasons for oil spills

a Damage to the environment
b The effects of oil spills

. a Preventing oil pollution

b Working together

Task 7. Fill in the box:

Verb Noun Adjective
pollute
technical
damage
(un)protected
transported
leaked
globalize globe
environment
seepage/seeps
spill

A e

Task 8. Fill in the gaps with words from exercise 7:

The natural place where plants and animals live is the

If a pipe carrying oil bursts, the oil causes

Carbon dioxide is causing warming.

New car means that car engines are more efficient.

Oil companies produce oil but they also try to the environment.

An oil tanker accident can cause serious to the environment.

Industrial facilities have ways to stop oil getting into water and soil.

In some places oil slowly to the surface of the ground by itself
UNIT 9

THE DEVELOPMENT OF AN OIL AND GAS COMPANY

Words to know

refine OYMIIATH

refinery HedTenepepabaThIBAOIINIA 3aBO/T
refining OUHIIEHUE, IepepadoTKa
dissolve aHHYJIMPOBATh, pa3jiaraTh

shareholder BJIaJ€eel] aKIIUN




establish OCHOBBIBATh, CO3/1aBaTh

dump CJIMBaTh, COpachIBaTh

pile up HaKaIIuBaTh, HArPOMOXAATh
manage YIPAaBIATH, CIIPABIATHCS
disparate Pa3JINYHBINA, HECOOTBETCTBEHHBIN
enterprise NpEeANpUATHE

effective 3¢ ()EeKTUBHBIN, YCIIEIIHBIHI
effectively 3¢ (HEeKTUBHO, YCIEUIHO

efficient NeCTBEHHBIN, 3P PEeKTUBHBIN
efficiently 3 PeKTUBHO

efficiency 3 PEKTUBHOCTSD, TTOJIE3HOE JEeHCTBUE
scale pasmep, MaciTab

giant IPOMA/IHBIN, TUTAHTCKUI

Task 1. Read and translate the text:

The History of Standard Oil

Standard Oil was a huge, integrated, oil- producing, transporting, refining and
marketing company. Established in 1870, it operated as a major company trust and
was one of the world’s first and largest multinational corporations until it was
dissolved by the United States Supreme Court in 1911. John D. Rockefeller was a
founder, dominant partner and major shareholder, and the company made him a
billionaire and eventually the world’s richest man.

Standard Oil’s market position was initially established through an emphasis
on efficiency and responsibility. While most companies dumped gasoline in rivers,
Standard used it to fuel its machines. While other companies’ refineries piled up
mountains of heavy waste, Rockefeller found ways to sell it.

In response to state laws trying to limit the scale of companies, Rockefeller and
his partners developed new ways of organizing, to manage their fast — growing
enterprise effectively. In 1882, they combined their disparate companies, spread
across dozens of states, and created a single group of trustees. This organization
proved so successful that other giant enterprises adopted this ‘trust’ form.

Task 2. Match the following events with data below. If you don’t know find
this information on www.geohelp.net/world.html »

1. Anglo-Persian Oil Company was renamed British Petroleum.

2. Colonel Edwin Drake struck oil 69 feet below the surface of the ground in
Titusville, Pennsylvania.

3. Conrad and Marcel Schlumberger successfully identified the presence of oil in a
formation by measuring resistivity.

4. Exxon Valdez ran aground in Prince William Sound, Alaska

5. Ford Motor Company was founded.

6. J.D. Rockefeller formed Standard Oil (Ohio), controlling 10% of American oil
refining.

7. Oil prices quadrupled from $2.90 a barrel to $11.65 a barrel, following an Arab oil


http://www.geohelp.net/world.html

embargo on oil exports to the US.

8. Oil was discovered in Kuwait and Saudi Arabia.

9. The combustion engine was invented.

10. The Kyoto agreement was made with the aim of limiting greenhouse gases.
11. Thomas Edison invented the electric light bulb.

Task 3. Put phrases below in the correct box according to the activities of
these organizations:lend money, borrow money, obtain a financing package, provide
financing, sign a loan agreement, raise money, offer funding, give a loan, secure a
loan, get financing, negotiate a loan, set interest rates

Bank QOil and gas company Both parties

Task 4. Fill in the gaps with the following words: achieve, adhere to, comply
with, ensure, fulfill, maintain, meet, reach, satisfy

1. If you your sales targets, you will get a good bonus.
2. Hopefully, we can the objective we discussed at our last meeting.
3. We need to a good level of profitability in the UAE.
4. He was sacked because he did not the safety regulations.
5. The goals I would like us to are as follows...
6. The company has a legal duty to the environmental standards of the oil and
gas industry.
7. Unfortunately, this equipment does not all our criteria.
UNIT 10
RIG LOCATION

Words to know

concession KOHIIECCHSI Ha Pa3BEIKy

located in pacroIoXKeH B

exploration pa3Be/ika MECTOPOXKICHHUS

pipeline TpyOa

stretch YAAUHATD, TIHYTh

ice-free port He3aMep3arouui mopT

hurricane yparas, B3pbIB

regain 10JTy4yaTb OOpaTHO, BOCCTaHABJIMBATh

flooding 3aBOJHEHUE nJacTa, HeTsIHOTO
MECTOPOKIACHUS

Task 1. Read and translate the text:

Rig Location


http://www.multitran.ru/c/m.exe?t=6370718_2_1&s1=concession

Total has interests in a number of concessions in Murzuq basin, located in the
south-west of Libya.

Oil is by far the most important mineral product in Alaska. Exploration for oil
and gas is in progress in several land areas and on the outer continental shelf from the
Gulf of Alaska to the Beaufort Sea coast. The 800-mile-long Trans Alaska Pipeline
System (TAPS) is one of the largest pipeline systems in the world. It stretches from
Prudhoe Bay on Alaska's North Slope, through rugged and beautiful terrain, to
Valdez, the northernmost ice-free port in North America. Since pipeline start-up in
1977, Alaska Pipeline Service Company, the operator of TAPS, has successfully
transported over 15 billion barrels of oil.

Hurricane Dean reaches Belize

The first tropical storm of the year, Hurricane Dean, hit the Yucatan Peninsula
this morning, with lashing rain and driving winds of up to 168 miles (270 kilometers)
an hour. Petroleos Mexicanos, the state-owned oil company, evacuated almost 19,000
workers and ordered 437 offshore wells to be shut down. The hurricane is moving
west through the Mexican jungle and is forecast to regain strength Tuesday night as it
crosses the Bay of Campeche. Coastal areas are bracing themselves for extensive
flooding and storm damage.

Task 2. Complete the following sentences about the location of some of the
world's biggest oilfields. Refer to a world atlas if you need to: located between,
located at, off the coast of, along the north-east coast of, in northern, in the
Norwegian sector of, from the northern edge of

1. Samotlor Field is the largest of Russia's oilfields, Lake Samotlor in Urals
Federal District, Siberia.
2. Azeri-Chirag-Guneshli(ACQG) is a large complex of oilfields in the Caspian Sea,

about 120 kilometres Azarbaijan.
3. Ekofisk is an oilfield the North Sea.
4. Shaybabh is about 40 km the Rub’ Al-Khali/Empty Quarter desert and is a

major crude oil producing site in Saudi Arabia.

5. Bolivar Coastal Field is the largest oilfield in South America, stretching 35 miles
Lake Maracaibo, Venezuela.

6. The Athabasca Oil Sands are a large deposit of oil-rich bitumen, or extremely

heavy crude oil, Alberta, Canada.

7. Dagqing complex is the largest oilfield in the People’s Republic of China (PRC),

the Songhua river the Nunjiang river in Heilongjiang province.

Task 3.Match the different branches of engineering in the oil and gas
industry a-h with sentences 1-8:

a drilling engineering e mechanical engineering
b electrical engineering [ structural engineering
c environmental engineering g production engineering

d process engineering h reservoir engineering



1. is about finding ways to protect plants and animals and the environment
and stop damage to the environment.

2. is about designing, developing, and testing tools, engines, machines, and
mechanical equipment.

3. is about understanding the complex forces that will act on the platform and
designing the platform to stand up to them.

4, is about taking account of the flow rates, pressures, and temperatures of
different fluids and the processes required to change them into a useful product, then
deciding on the size and type of equipment required.

5. is about getting the best oil and gas production results. These engineers
study detailed diagrams of the field to help them.

6. is about managing the technical side of drilling wells.

7. is about designing, developing, and testing electrical equipment that is used
to produce power and control systems.

8. is about managing the reservoir and the well. These engineers watch the

equipment and the oil.

Task 4. Read this text and fill in the table:

The semi-submersible drilling rig has vertical columns that are connected to
pontoons below the water. They often have an engine. This allows them to move
easily into position. The pontoons can be filled with water.

This lets the rig go down into the water and makes it more stable. They can be
used in water up to 300 metres deep.

Drill ships can move easily into position. They are able to drill in deep water of
more than 1,500 metres.

But in bad weather they are unstable.

The jack-up unit is like a floating platform with legs.

It has to be pulled into position by a ship. When the platform is in position, the
legs are lowered to the seabed and then the platform is lifted out of the water. It is
stable and can be used in water up to 100 meters deep.

Task 5. What are the advantages and disadvantages of each of these
platforms:

Advantages Disadvantages

Semi-submersible
drilling rig
Drill ship

Jack-up unit

Task 6. Complete the sentences with can / can’t and the active or passive
form of the verb:



1. The semi-submersible drilling rig (move) easily into position but it
(use) in deep water.

2. The drill ship (use) in bad weather, but it (use) in deep water.
3. The jack-up unit doesn’t have an engine so it (move) into position by itself.
4. It (operate) in 100 meters of water but it (use) in deeper water.

Task 7. Choose the correct word in these sentences:
Each pipe section is 10 to 15 metres length/long.
How weight/heavy is the platform?
The borehole is over 90 metres depth/deep.
The structure is 50 metres high/height.
How wide/width is the pipeline.

Nh W=

UNIT 11
OFFSHORE PLATFORMS

Words to know

proportion MPOTOPIMS, OTHOIIEHUS
adapted aJanTHPOBAHHBIN

vessel KopabJib

employee COTPYAHHK, pabounii
vessel Oapxa

Task 1. Read and translate the text:
: S0 —— Drilling platform

Tanker-
offloading
buoy

o A
|
\/

A high proportion of oil and gas exploration and production is carried out
offshore. Platform construction has developed over time to become better adapted to
deal with the physical challenges of different offshore locations. This unit focuses on
vocabulary which will help you to describe in English the different offshore
platforms and vessels on which you or employees of your company work.

Task 2. Study the table describing the different platforms and vessels for
drilling offshore. Which of these are?
1. easy to move from one place to another?
2. probably fixed in one place for a long period of time?
3. designed for use in shallow water?



4. designed for use in deeper water?

Type of platform/vessel Description

Drilling barge A flat-bottomed rig used in shallow
waters.

Jack-up rig A rig which has two hulls and at least three

vertical legs through the hulls.

Semi-submersible rig

A rectangular-shaped platform floated with
pontoons below the surface of the water.

Drillship

A ship with a drilling rig mounted in the
centre.

Gravity-base fixed production platform

A platform with a steel-reinforced concrete
base, held to the seabed by gravity.

Steel-jacket platform

A platform which has steel legs that sit on
the seabed, held by concrete piles.

Tension-leg platform

A platform held in position by heavy
weights connected to hollow steel tubes.

Compliant platform

A light platform designed to sway with the
wind, waves and currents.

b NS

Task 3. Write the words in the correct order to make sentences:

pipeline kilometres is long The five.
five hundred 1s The deep sea metres.

wide The metres is heliport twenty-five.
metres The drilling platform the forty length of is.

Task 4. Learn this dialogue by heart:
A: How long is this pipe?

B: It's 30 feet long.

A: Did you say 30 feet?

B: Yes, that's correct.

A: What's that in metres?

B: About 10 metres.

A: OK. What's the diameter?
B: The outside diameter 1s 6 inches. The wall thickness is half an inch. And, before
you ask, an inch is about two and a half centimetres. So that's about 15 centimetres
outside diameter and a wall thickness of just over a centimetre.

A: So the bore is about 12.5 centimetres.
B: That's right.

A: OK, thank you.

B: You're welcome.

Task 5. Read the text and study

the diagram of a FPSO again. Are the

following statements true (T) or false (F)?:

1.

An FPSO vessel is a small drilling rig.




The FPSO can offload oil or gas to either a tanker or a pipeline.

It can store oil produced on several different platforms.

It is useful in shallow waters just off the coast.

It is used as a replacement for seabed pipelines.

It saves a lot of money in certain situations.

It works well in fields where oil or gas is expected to last a long time.
It is more cost-effective than a fixed platform in some situations.

It is very mobile and flexible.
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Task 6. Complete this conversation using much and many. Learn this
dialogue by heart:
A: Tell me about the platform. How (1) oil does it produce?
B: It produces about 21,000 barrels per day.
A: How (2) tonnes is that per year?
B: Let me see. That's over one million tonnes per year.
A: How (3) oil workers are there on the platform?
B: I think there are about 120.
A: How (4) money do the oil workers earn?
B: They earn quite a lot because they have to work away from home.

UNIT 12

JOBS ON THE RIG

Words to know

driller OypOBHK, HHCTPYKTOP

hands-on MPAKTUYECKUM

set up yCTaHaBJIMBATh

assist IIOMOTaTh, COJIEHCTBOBATh

crane operation KpaHOBBIE Pa0OTHI

troubleshooting BBISIBJICHUE u YCTpaHEHHUS
HEHCIIPaBHOCTEN

tool pusher cTapmuii  OypoBoil mactep, mpopad
ydacTka OypoBbIX paboT

relay o0ecreynBaTh CMEHY

Task 1. Read and translate the text:
Drillers

Drillers have a hands-on role on the rig. Their tasks include moving, setting up
and operating drilling equipment to drill holes for exploration. They may also move
rigs onto site, monitor equipment, including how fast the drill is going, and assist in
crane operations. Once drilling activity begins, a driller operates the brake and motor
of the drill, and determines how fast and deep the drill needs to go. Throughout the
day, drillers need to record drilling progress. Drillers also play a ‘troubleshooting’
role, determining and fixing any drilling-related problems that occur during their



shift.
Tool pushers

Tool pushers monitor the drilling operations or activity on board an oil and gas
drilling rig. They relay their instructions to drillers on the rig via the telephone. They
also manage personnel and equipment, and must have an understanding of all drilling
processes. This knowledge allows them to set the drilling schedule, which defines the
rate at which work will be undertaken and how much work will be completed in a
shift. A toolpusher constantly monitors the schedule, making relevant changes when
required. Toolpushers are also in charge of delegating work to the most appropriate
employees. It is a highly responsible position and a huge variety of duties need to be
undertaken on an oil rig, so careful consideration needs to be given to this allocation
of work.

Task 2. Read and translate this job advertisement. Identify and write a

summary of the most important competencies and areas of expertise needed for the
job:

Field Engeneers

Region: Middle East
Salary: Competive

Join OGTec for a career in a booming, high-tech oilfield service company.
OGTeclInc 1s seeking field engineers to take part in developing the company, by
delivering the best services to our customers in the area of the Arabian Gulf States.
You can expect personal development in a demanding work environment. It is
challenging, exciting and rewarding. Expect every day to be different. You will
experience a great trust in your capabilities and will be the first point of contact to
our customers. You will also be responsible for very critical and expensive
operations.

The overall task is to operate OGTec technology for oilfield service applications:

Operate electronic and hydraulic equipment downhole.

Consult with customer and suppliers to plan layout of equipment. Study
blueprints, schematics, manuals and other specifications to determine installation
 and procedures.

Install or oversee installation of equipment according to manufacturers'
| specifications.

Operate systems to demonstrate equipment, utilizing knowledge of electronics
_and using standard test instruments and hand tools.

Instruct and direct workers in servicing and repairing the equipment.

Consult with engineering personnel to resolve unusual problems in system operation
and maintenance.

Task 3. Match the job title to its description. Write your answers in the first
column. In the last column, write down whether it is a manual job, a technical job
or a management job:

| Job title | Job description | Job type




represents the oil and gas operator

sets up and handles the rotary drilling equipment

1s in charge of the platform

analyzes samples of rock cuttings

carries out drilling operations under supervision

handles supplies and equipment

operates the various electronic tools used in the well

sets up and operates lifting equipment

supervises operations on the rig

1s responsible for overall operation of the drilling rig

handles pipes and other equipment for the rig

Task 4. Read and answer these questions:
1. Which five are most important in your job?
2. What other responsibilities do you have as a manager?

Extract 1

Abi is one of a growing number of
women working in the oil industry:
currently between 10% and 15% of the
working population on oil rigs are
women. Oil and rig companies have
gradually added separate facilities onto
rigs to make it easier for women to join
the industry. Abi says that she feels
completely at ease working in an
environment which is still
predominantly male. ‘I am treated first
and foremost as someone who does a
job, rather than as a woman,’ she says.

Extract 2

‘The work i1s always 12 hours on, 12
hours off when on a ‘hitch’ (shift)
offshore or onshore. Each hitch usually
lasts between two and four weeks, with
an equal amount of time off between
hitches. The shift start times also vary;
either a.m. to 6 p.m. for day shifts, or 6
pm. to 6 am. for night shifts.
Depending on where you work, living
conditions can vary somewhat, and
getting used to the working offshore
lifestyle is difficult for some.

Extract 3

Hamish Thomson

Hamish is contracted to work in the
North Sea and so far has worked in
Norway, Denmark and Holland. He has
used this as an opportunity to travel
throughout northern Europe when
onshore. His employer provides services
on oil rigs all over the world, so he may
well have further opportunities for travel
in the future. As mud loggers are in
demand wherever there is oil, travel is
viewed as one of the perks of the job.

Extract 4

‘Mud loggers typically work two weeks
offshore followed by two weeks at
home. When I’'m onshore, I am not
actually ‘at work’, but I can be called
offshore at any time, even at weekends.
The only time I can’t be called back
offshore is when I am on booked annual
leave.

It’s a bit like being on-call as,
even though I might be at home, still
have to be prepared to go back offshore
if required.
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I suppose the type of maintenance we do would be called 'corrective maintenance'. In
other words, we're pretty casual about it and just take action when something breaks
down. So far this has worked out OK. We're quite a small outfit and everybody works
very closely with the equipment. You usually get a feeling when something is going
wrong, and a quick check will show what needs mending or replacing. We certainly
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Task 6. Make a monolog, using the following information and phrases:
You can make a good living.
There is a strong team spirit.
The work can be hazardous.
Shift work is arduous.
Weather conditions are extreme.
You learn a variety of skills.
You get very dirty.
It is a predominantly male environment.
When you are onshore, you can be called back to the rig at any time.

. You have to be away from family and friends for long periods.

The best thing about working on a rig would be that ...

The worst thing...

I (would) really like the fact that... and that...

What I (would) dislike most is...

Personally, I don't (wouldn't) mind (being / getting / having)...

I found (would find) it difficult to get used to (being / getting / having)...
But I (would) really enjoy...

UNIT 13
MAINTAINANCE AND REPAIR

Words to know

suppose noJiaratb

maintenance PEMOHT U 00CITyKUBaHUE

outfit Ha0Op MHCTPYMEHTOB, CHAPSHKCHHE
mending PEMOHT

replacing 3amMeHa

adjustment PEKOHCTPYKIHS, KOPPEKTHPOBKA 3a11aCOB
overhaul O0CMOTp, nepedopka

heavy load OoJbIIas Harpy3Ka, OoJiblas Macca

Task 1. Read and translate the text:

Anthony Johnson

don't do anything systematic.

Faisal Riyad



We have a systematic procedure of preventive maintenance. This involves planned
inspections of each item at specific times, and every two years we do a complete
overhaul during a scheduled shutdown of the rig. We perform tests, measurements
and adjustments; we replace or replenish lubricants and other fluids; and we replace
worn parts so that faults can be corrected before they develop into major defects.

Colin Freyer
I’m a rope access technician. I work in a harness up to 70 metres about sea level. A
lot of the maintenance work we do involves using ultrasonic equipment, which
measures the thickness of metal. If metal is supporting a heavy load or transporting
gas or liquid, after a while it will wear and tear, and it’s very important that it’s
repaired if it becomes too thin. I guess it’s quite dangerous work, but I get a big thrill
from it.

Igor Borovsky
It is important for us to keep our older platforms producing and in good working
condition, so we constantly need to monitor and modify our equipment. In the past,
we carried out surveys and assessed the work required by taking hand-read
measurements and making two-dimensional drawings. Nowadays, we can do this
with a hand-held scanner to record and visualize complex components within
construction projects and working installations. Instead of climbing ladders and
around dangerous pipe work with harnesses, a laser scanner allows the data to be
collected remotely from a d stance of up to 50 metres.

Task 2. For each sentence, choose three of the five words to complete the
sentence. Two of the words are not correct.

1. During shutdown, we the equipment for defects.

check, control, inspect, monitor, supervise

2. We many different tests and analyze the results using special software.
carry out, do, make, perform, take

3. Regular maintenance enables us to detect in the equipment.
flaws, damage, defects, errors, mistakes

4. We a lot of data to ensure the accuracy of the tests.

assess, collect, gather, measure, obtain

5. If we find a defect, we can the part.

remove, replenish, repair, replace, restore

6. Taking preventive saves a lot of money on expensive repairs.

action, activity, measures, maintenance, steps

Task 3. Match the correct definition to each of these types of maintenance:
breakdown maintenance, predictive maintenance, condition-based maintenance,
corrective maintenance, preventive maintenance, reliability-centred maintenance,
risk-based maintenance

1. Planned maintenance or servicing at regular intervals to avoid failures occurring
in the future.



2. Maintenance carried out at the optimum time, based on forecasts of a machine's
lifespan and failures that could happen during that time.

3. Maintenance carried out at the optimum time, based on analysis of events which
have caused damage to this or other such machines in the past.

4. Maintenance carried out at the optimum time, based on an analysis of the current
health of a machine and what could happen to it in the future.

5. Maintenance to determine, systematically and scientifically, what must be done to
ensure that physical assets continue to function normally and as the users want them
to.

6. Maintaining only when inspection shows that it is required.

7. Not maintaining at all, unless the machine has actually failed.

Task 4. Read and learn this dialogue by heart:
A. How's it going with that pump?
B. Fine . We found the problem.
A. What was wrong with it?
B. The bearing was frozen.
A. Have you replaced it?
B. Not yet. But we've ordered a new one. It'll be here tomorrow. And we've replaced
the hose.
A. Why did you do that?
B. It was split.
A. Oh, OK. So when will it be ready?
B. We'll get the bearing tomorrow morning. We'll reinstall the pump tomorrow
afternoon.

Task 5. Find and correct the mistakes as in the example:
Hampumep: The fire have been put out. — has

Her latest book can found at many bookshops. — ...
The house cleaned every Friday. — ...

My favourite song sung by Elton John. — ...

You will invited to our wedding. — ...

The ironing haven’t been done. — ...

The car were serviced a week ago. — ...

Gifts is always given at Christmas. — ...

Many new houses will built in my street next year. — ...
This sweater knitted by my mother. — ...
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UNIT 14
RIG ERECTION

Words to know

company KOMITaHUS



contract KOHTPAKT

platform matdopma

steel MeTaJjl, METAJINYECKUH
heavy TSOKETBIN

to represent MpEJICTABIIATh

rig BBIIIIKA

project MPOEKT

to include BKJIIOYATh

pipeline TpyOOIIPOBO
dismantling JIEMOHTAX

Task 1. Read and translate the text:

Local firm awarded contract to dismantle rigs

A local company has been awarded the country’s biggest ever oil rig
dismantling contract. Abbott UK will recycle and dispose of the North-West Lennon
platform at its Blackthorn yard, in Hartford. Last night, Abbott Chief Executive, Peter
Stephens, said: ‘We are very pleased. We have been involved in the technical process
of getting the contract for a couple of years.

The North-West Lennon is a very big platform and dismantling it will mean
two years of work.” The rig’s topsides and steel jacket will be removed by heavy
lift vessel and towed 130 km to Abbott’s Hartford yard for disposal.

BP awarded the offshore removal and onshore recycling of the rig to prime
contractor Heering Marine Contractors, of Leiden, in the Netherlands. Work will
be carried out by a range of specialist subsea, engineering and waste handling
companies, including Abbott. The contract represents the largest remaining
element of the North-West Lennon decommissioning project.

Work already completed includes the well abandonment and topsides
cleanup phases carried out after the field ceased production at the end of 2008.
The pipeline decommissioning, debris clearance and site inspection is all that
remains. BP is proud of its excellent safety performance record to date. ‘Ensuring
that we complete the offshore removal and onshore disposal safely and in an
environmentally responsible manner will continue to be priorities,” said
spokesman Richard Webb

Task 2. Complete the sentences below using one word from each box.
call, carry(x2), deal, hook, put, set, slow, | Down, off(x2), out(x4), up(x3), with, on
sort, speed, tow, work

1. We can only the jacket to sea when the weather is good.

2.  Sometimes, we have to the work until the weather is better.

3. 1told the operator to . He was going far too fast.

4. 1told the operator to . He was going far too slowly.

5. We had to a lot of paperwork before the work could start (two

answers).



6. Before operations can begin, we have to and test all the equipment.

7. The maintenance team needs to hundreds of different tests.

8. You're doing fine. If you like that, you will be very successful.

9. With a laser scanner, it is much easier to the dimensions of the
pipes.

10. Unfortunately, we have had to the meeting. No one can make it at
that time.

Task 3. Which of these verbs and verb phrases do you associate with the
erection of a rig, and which do you associate with dismantling? Write the words in
the correct columns: abandoned, attached to the deck, broken up for scrap,
decommissioned, disposed of or recycled, installed, lifted into place, mounted,
detached from its mountings, secured to the seabed, towed back to shore, unscrewed

Erection Dismantling

Task 4. Match the verbs 1-5 with the nouns a-e.

1. Turn a) the gauge

2 Close b) the pressure
3 Read c) the valve

4  Write d) the wheel

5 Check e) the flanges

Task 5a. Underline the key phrases used for making forecasts. The first one
is done for you:
1. Technology is certainly going to play a crucial role in increasing recovery.
2. In the future, offshore platforms could well be run by robots alone.
3. Itis quite likely that operators will not need to be transported out to the rigs.
4. Recovery costs could easily be reduced by up to 50%.
5. These platforms might possibly look like hi-tech warehouses.
6
7
d

It is highly unlikely that supplies of oil and gas will increase.
. We are fairly convinced that seabed rigs will replace topside platforms for subsea
rilling.



8. The profitability of many oilfields will undoubtedly depend on the prices of oil
and gas.

9. We are pretty sure that the oil and gas industry will continue to play a major role
in the global economy.

Task 5b. What would happen if these forecasts came true? Complete these
sentences:
1. Ifthe price of oil rose above $200 per barrel, many transport companies. ..
2. If'the US government limited the use of air conditioning in public buildings...
3. If'the airline industry agreed to cut carbon emissions by 50%...
4. Ifbig oil and gas companies had to pay a special 'environment tax'...
5. [If there were a number of big takeovers or mergers in the oil and gas industry...

UNIT 15
DRILLING FOR OIL AND GAS

Words to know

drill bit OypoBoO€ J0JI0TO

hole/well CKBaXKHMHA

drill string OypuibHasl KOJIOHHA

drill collar yTspKenéHHasi OypoBasi Tpyoa
to break up pa3pbiBaTh, PPAKIIMOHUPOBATH
pump Hacoc

pressure JaBJICHUE

surface MOBEPXHOCTh

to contain COJIEpKATh

to reach JOCTUTaTh

Task 1. Read and translate the text:
A summary of the drilling process
An oil well is created by drilling a hole 5 to 36 inches (127.0 mm to 914.4 mm)
in diameter into the earth with a drilling rig, which rotates a drill string with a bit
attached.
These are the key steps involved in drilling a well:

" The drill bit, assisted by the weight of drill string and drill collars above it, breaks up
the earth.

" Drilling fluid (‘mud’) is pumped down the inside of the drill pipe and exits at the drill
bit, helping to break up the rock, keeping pressure on top of the bit, as well as
cleaning, cooling and lubricating the bit.

" The generated rock ‘cuttings’ are swept up by the drilling fluid as it circulates back to
the surface outside the drillpipe.

"The cuttings and returning fluids are monitored for abnormalities to detect any
possible ‘kicks’ in pressure.

" The pipe or drillstring to which the bit is attached is gradually lengthened as the well



gets deeper by screwing in several 30-foot (10 m) joints of pipe at the surface.

This process is all facilitated by a drilling rig which contains all necessary
equipment to circulate the drilling fluid, hoist and turn the pipe, control down hole
pressures, remove cuttings from the drilling fluid and generate onsite power for these
operations.

The first oil wells were drilled in China in the 4" century or earlier. They
reached depths of up to 243 metres and were drilled using bits attached to bamboo
poles.

The Middle East’s petroleum industry was established by the 8" century, when
the street of the newly constructed Baghdad were paved with tar, derived from
petroleum that became accessible from natural fields in the region.

The first modern oil well was drilled in 1848 by Russian engineer F.N.
Semyonov on the Asheron Peninsula north-east of Baku. By 1861, Baku produced
about 90% of the world’s oil.

The word ‘petroleum’ derives from two Greek words meaning ‘rock oil’. When
Edwin Drake struck oil in the first US discovery in 1859, he was actually boring for
salt.

Until the 1970s, most oil wells were vertical. Using deviated and horizontal
drilling it has become possible to reach reservoirs several kilometers away from the
drilling place.

Task 2. Complete the table and ask questions, using these words as in

example:

Example: How long is the pipeline? What is the length of the pipeline?
Adjective Noun
long

length
wide

depth
high
thick
heavy weight
old

price

Task 3. Complete these questions using words from the box. Start each
question with '"What is the ...?' or 'How ...2:
| diameter, long, deep, height, thick, cost, pressure, wind, load |

1.Q: 1s the well?
A: There are several wells on this rig. The deepest is around 4,500 metres.
2.Q: at that depth?

A: It can be as much as 15,000 psi, which is why we have a BOP to prevent
blowouts.
3.Q: of the derrick?



A: It is approximately 40 metres from the crown block to the working floor.
4. Q: of the derrick?

A: It can withstand wind speeds of anything up to 125 miles per hour.
5.Q:¢ of the hole?

A: The hole gets narrower as you go down, but at the surface it is more or less 50

cm.
6. Q: are the drillpipes?
A: These pipes are made of steel with a thickness of just under 1 cm.
7. Q: are the drillpipes?
A: Each joint is roughly 10 metres in length. If they are all the same, it makes

storage much easier.
8. Q: of a diamond bit?
: They are extremely expensive, ranging from $12,000 to $15,000 each.

>

Task 4. Study the diagram of a drilling rig and match the descriptions to the
words in the diagram:

Example: This raises and lowers drilling equipment in and out of the well, hoisting
line.

The swivel and the drilling equipment are all suspended from this.....

The hoisting line goes around this piece of equipment. When it turns, the line goes up
or down.....

This is the steel tower that goes over the well. All the lifting and drilling equipment is
inside it. .....

This connects two objects. It allows the one below to rotate, and the one above to stay
still. .....

This is the small platform near the top of the derrick where the one of the drilling
team stands.....

This is the frame and wheels that move up and down the derrick on the hoisting
line.....

This is the steel frame and wheels that are fixed on top of the derrick.....



Task 5. Read and translate the text:

The drill string

The work of drilling under the ground is performed by the drill string. The drill
string consists of the kelly, sections of drill pipe, the drill collar, and a bit to drill the
rock. The kelly is a strong pipe that is always at the top of the drill string. It has four
or six sides and goes through the rotary table which turns around (rotates). The rotary
table is on the drill floor. There are many lengths of drill pipe between the kelly and
the drill collar. Oil workers add sections of drill pipe one by one to the kelly. Each
time they add a section, they lift the kelly out of the hole. Then they add a section of
1l pipe at the top of the string and lower it back into the ground. At the bottom of the
string we can find the drill collar. The bit goes into the collar.

Bits are usually tricone — in other words, they have three rotating cones. A
circular bit with a hole in the middle is used to take core samples. Drill bits can be
covered with industrial diamonds to make them last longer. Drilling mud is pumped
through jets in the bit - this lubricates and cools it and, as the mud is circulated, it also
carries the pieces of drilled rock fragments to the surface.

Task 6. Complete these sentences:

1. The crown block is the top of the derrick.
2. The drill collar is the bit and the drill pipe sections.
3. A member of the crew stands the monkey board.
4. The kelly goes the rotary table.
5. The hoisting line goes the draw works.
6. The swivel is the hook.
Task 7. Match the jobs with the descriptions:
1. company man a. 1s in charge of the engines,
2. drill pusher b. is a general helper,
3. derrick man c. looks after the mud supply,
4. mud man d. leads the drilling team,
5. motor man e. 1s second in command,
6. roustabout f. represents the oil company,
7. roughneck g. handles the pipes.
UNIT 16
ROTATING SYSTEMS

Words to know

bottom hole 3a0o0i

drill bit OypoBasi KOpOHKa, rOJIOBKa Oypa
drill collar YAJIMHUTENb, BOPOTHUK Oypa
tubular UUIUHAPUYECKHUM, OB

sub MEPEBOJIHUK, TIEpeXoiHast MypTa



logging KapoTax

drillpipe OypuibHas Tpyoa

drillstring OypHiIbHas KOJIOHHA

extend YIUTUHS T

deviate OTBOJIUTH, OTKJIOHSITh

joint TpyOKa, 3aMOK

cone KOHYC, KOJIOKOJI, KOHMYECKasi HacaaKa
wear out W3HaAIINBaHUE

screw 3aBUHYHMBATH, IPUBUHTUTH

rotate OypuTb, BpalliaTh

Task 1. Read and translate the text:
Rotating Systems

The bottom hole assembly (BHA) is made up of a drill bit which is used to
break up the rock formations, drill collars (which are heavy, thick-walled tubulars
used to apply weight to the drill bit) and subs (smaller sections of pipe), such as
stabilizers, which keep the drilling assembly centred in the hole. The BHA may also
contain other components, such as a down hole motor, Rotary Steerable System,
measurement while drilling (MWD) and logging while drilling (LWD) tools.

Heavyweight drill pipe (HWDP) is used to make the transition between the
drill collars and drill pipe. The function of the HWDP is to provide a flexible
transition between the drill collars and the drill pipe. This helps to reduce the number
of fatigue failures seen directly above the BHA. A secondary use of HWDP is to add
additional weight to the drill bit. Drill pipe makes up the majority of a drill string.

A drill string is typically about 15,000 feet in length for an oil or gas well
vertically drilled onshore in the United States, and may extend to over 30,000 feet for
an offshore deviated well. The components of the string are joined together with
special threaded connections known as tool joints, on the ends of each joint.

Drill tubulars are manufactured in 31-foot lengths, although they can also be
manufactured in 45-foot lengths. Each 31-foot component is referred to as a joint.
Typically, two, three or four joints are joined together to make a stand. Pulling the
drill string out of or running the drill string into the hole is referred to as tripping.
Drill pipe, HWDP and collars are typically tripped in stands to save time. This is a
device used for safe automated handling of double or triple stands.

There is a typical tricone drilling bit. In today's modern industry, the two main
types of drill bits are classed as PDC (Polycrystalline Diamond Compact) and Roller
Cone; although the tricone dominates, bicone and mono cone bits do exist. Natural
and synthetic diamonds are used in coring bits, as well as for very hard rock drilling
with mud motors and turbines.

Task 2. Identify the following items of equipment mentioned in reading task
1:
1. Threaded connections used for joining together the different parts of the string.
2. An outer layer of piping thick enough to withstand the pressure of the sea, down
circulation fluids can be passed.



3. A steel and concrete shoring used in a formation to protect the walls of the well.

4. The part of the bottomhole assembly used to break up rock.

5. Heavy pieces of piping which add extra weight to the bottomhole assembly.

6. Devices that enable the drillers to keep the drillstring centred in the hole.

7. The combination of all the elements used downhole in the drilling process.

8. A length of pipe, typically 31 feet long.

9. A combination of pipes and other components, connected to the string above the
rig f as the string is extended.

10. A bit with three rotating parts for cutting and breaking the rock.

11. Another name for drillpipe, so-called because it is shaped like a tube.

12. These are smaller sections run between and below drill collars with various
functions in the drilling process.

Task 3. Use the verbs given in the box below to complete the information
about drilling bits. Use the 's' ending if you think it is necessary:

create(s), crush(es), decreas(es), drill(s), flow(s), make(s), rotate(s), screw(s)
turn(s), wear(s) out

1. The bit into the bit sub on the bottom of the drillstring.

2. Drilling mud through channels in the bit.

3. In a rotary cone bit, the cones on sealed and self-lubricating bearings.

4. The teeth or buttons on the bit the rock at the bottom of the well.

5. A PDC bit is the most expensive type, but it more footage in a well then any
other type.

6. A bit at a rate of up to 200 rpm.

7. The bit cuttings which are washed back up to the surface by the drilling.

8. A tricone bit and needs to be replaced after 8 to 200 hours of drilling.

9. When a bit has worn out, rate of penetration and the drillpipe a
different noise on the drilling floor.

Task 4. Read and translate the text. Ask your own questions:

How does the drillstring rotate?

Thanks a lot, Dieter, that's a good question. First of all, I will explain the
traditional rotating system and then we can look at some of the latest technological
developments. As you know, there is a hook attached to the hoisting line below the
travelling block. Well, attached to the hook is a swivel, which in turn connects to the
drillstring. Below that is a heavy four or six-sided pipe called the kelly, which is
gripped by something known as the kelly bushing, which in turn fits into the master
bushing of the rotary table. The kelly is connected to the drillstring, and so when the
rig is powered up, all the components rotate together as a unit. Is that clear? Good ...
now let's look at some of the recent developments in power systems...

UNIT 17



CIRCULATING SYSTEMS
Words to know

drilling fluid
rock cuttings
pit

caving

film
seal

weighting material
lubricate

cool

bearings

barite
environment
circulating system

OypoOBOI1 pacTBOp

niam

pe3epBHas siMa, KOJIOell

oOpa3oBaHHE€ IyCTOT, OOBall CTEHOK
CKBa)KHHBI

IUICHKA, TOHKUM CIIOM
VIUIOTHSTb,
repMeTU3UpPOBATH
VIUIOTHUTENb, YTSXKETUTENb
CMa3bIBaTh, JIENAaTh CKOJIb3KUM
OXJIaX/1aTh

OTOPbI

OapuT, TSHKEINBIN 1At
OKpY>Karolias cpeaa
HUPKYJSAIMOHHAS CUCTEMA

3aKyTNOpHUBATb,

Task 1. Read the introduction to the uses of mud on a drilling rig and
underline two or three words that best summarize the main point of each use:
Drilling fluid

Drilling fluid (often called 'mud') is used to:

lift soil/rock cuttings from the bottom of the borehole and carry them to a settling
pit

allow cuttings to drop out in the mud pit so that they are not recirculated
(influenced by mud thickness, flow rate in the settling pits and shape/ size of the pits)

prevent cuttings from rapidly settling while another length of drillpipe is being
added (if cuttings drop too fast, they can build up on top of the bit and seize it in the
hole)

create a film of small particles on the borehole wall to prevent caving and to ensure
that the upward-flowing stream of drilling fluid does not erode the formation

seal the borehole wall to reduce fluid loss (minimizing volumes of drilling fluid is
especially important in dry areas where water must be carried from far away)

keep underground pressures in check by adding weighting materials, such as
barite, to the fluid

cool and clean the drill bit

lubricate the bit, bearings, mud pump and drillpipe.

Task 2. Read and translate the text:
Types of drilling fluid
Water-Based Fluids
Baker Hughes Drilling Fluids’ high performance water-based muds (HPWBM)
are designed to emulate the performance attributes of invert-emulsion systems. The



need for environmentally safe and technically equivalent, water-based alternatives to
emulsion systems is increasingly becoming an important consideration in the drilling
fluid selection process. Baker Hughes I' ling Fluids was the first service company to
introduce HPWBM, starting with the AQUA-DRIILL System>™, in the early 1990s.

We have continually researched technology to constantly improve high
performance water-based muds. New technology such as MAX-SHIELDM and
MAX-PLEX®M, which improves shale stability, and MAX-GUARDSM, which
suppresses the hydration and dispersion of heavy reactive clays, have proven to be
significant performance-enhancement products in our high performance water-based
product line.

Specialty Fluids

As the drilling industry matures and the search for hydrocarbons moves into
even more challenging environments, the need for innovative and novel drilling
solutions takes on neater importance. The utilization of specialized drilling fluid
additives is becoming more prevalent, especially in depleted fields and in deep and
ultra deep waters. These challenging wells require more than just traditional additives
to successfully achieve the goal of moving oil d gas from the reservoir into the
refining process.

Baker Hughes Drilling Fluids offers a complete line of innovative specialty
products for every drilling need. From basic components for controlling lost
circulation, maintaining shale control and providing downhole lubricants, to the more
exotic products designed to prevent 4'ential sticking in demanding wells, no problem
1s too large or too small.

BHDEF’s product portfolio includes lost circulation materials, lubricants, ROP
enhancers, sophisticated shale control products, and most importantly, spotting fluids.
Since its first successful application in the 1940s, Baker Hughes Drilling Fluids’
BLACK MAGIC™ spotting fluid has been widely recognized as the drilling
industry’s best product for successfully freeing differential stuck pipe.

Emulsion Fluids

Baker Hughes Drilling Fluids is on the forefront of developing synthetic-based
compliant emulsion systems for drilling in challenging downhole conditions, such as
deep-water and (high pressure — high temperature). The developments were driven by
the extreme HPHT environment associated with Deep Shelf drilling in the Gulf of
Mexico and the deviated HPHT wells drilled in the North Sea. Laboratory testing
demonstrates fluid stability at temperatures in excess of 580°F and pressures
exceeding 30,000 psi.

Since 2001, Baker Hughes Drilling Fluids has been working on perfecting a
major change in HPHT emulsion-based systems. Although the revision was initially
triggered by environmental legislation changes in the North Sea area, the
developments and improved chemistries have demonstrated superior performance in
both diesel-based fluids and in the synthetic fluids used r e Gulf of Mexico (GOM)
and other areas. The chemistries chosen deliver minimal impact on the environment
and to the health and safety of the personnel involved.

Task 3. Read the text. Use English-Russian dictionary to give Russian



equivalents to the following words: swivel, kelly, drillpipe, wellbore, drill colar, bit,
rotary hose, mud mixer, stand pipe, discharge, mud suction line, reserve pit.

During drilling, a multi-purpose fluid known as 'mud' is circulated in the
borehole. Large quantities are required for the circulating system, and there are strict
rules governing the chemicals which can be used because of potential environmental
impacts.

On a drilling rig, mud is pumped from the mud pits through the drillstring
where it sprays out of nozzles on the drill bit, cleaning and cooling the drill bit in the
process. The mud then carries the crushed rock (‘cuttings') up the annular space
(‘annulus') between the drillstring and the sides of the hole being drilled, up through
the surface casing, and emerges back at the surface. Cuttings are then filtered out at
the shale shakers and the mud returns to the mud pits. The returning mud can contain
natural gases or other flammable materials. These can collect in and around the shale
shakers area or in other work areas, so safety procedures have to be in place and
special monitoring sensors and explosion-proof certified equipment have to be
installed. The mud is pumped back down hole and is continuously recirculated. After
testing, the mud is treated periodically in the mud pits to give it properties that
optimize and improve drilling efficiency.

Task 4. Decide if the following statements are true (T) or false (F). If the
statement is false, see if you can correct it:
a) Mud travels from the mud pit, down the drill string and out of the drill bit.
b) The mud carries the cuttings back up the drill string to the surface.
c¢) The shale shakers are used to mix the mud.
d) Mud can be dangerous after it has been down hole.
e) Dangerous mud is disposed of.
f) Drilling efficiency can be enhanced by adding supplementary fluids.

Task 5. Put each phrase in the correct column in the table below:
The following phrases in the box refer to either:
— the functions of mud (i.e., what it does during the drilling process)
— the properties of mud (i.e., why it is used for these functions and how it can be
altered to enhance its functionality)
— the ingredients of mud (i.e., what it contains)

protection of the borehole

reduction of fluid loss during drilling
solubility in water

suspension of cuttings

toxicity and danger to the environment
various polymers for specific purposes
water or a synthetic alternative

clays, such as bentonite

density and gel strength




efficiency

detergents and thinners to improve
improvement of ROP (rate of penetration)
lubrication of drilling tools

lubricity and viscosity

maintenance of pressure

Functions, property or ingredient?

Functions

Properties

Ingredients

Task 6. Complete the sentences:
1. The basic ingredients of mud are...

2. Two of the most important functions of mud are the...

3. Additives are used in mud to modify it..

UNIT 18
DRILLING PROBLEMS

Words to know

rathole

kelly

downhole
fishing services

blowout
jar
drillstring
deviation
dogleg
sloughing
reamer

CKBa)XKMHA ¢ 00CcaJIHON KOJIOHHOMI
Beaymias OypuibHas TpyoOa
HUCXOAIIasd CKBaXHA

napTusi, M[POU3BOASANIAS JIOBUJIbHBIE
paboThI

BHE3aIHBIN BHIOPOC, (POHTAHUPOBAHUE
OypuTh yJ1apHbIM OypoM

OypuJbHAsI KOJIOHHA

OTKJIOHCHHE CKBAKHHBI

pe3K0oe UCKPHUBIICHHUE CTBOJIA CKBAYKUHBI
oOpy1ieHue

paiibep, MHCTPYMEHT JUIS PaCHIMpPEHUS




CKBa)KMHBI
embrittlement XPYIKOCTh, TOBBIIIEHUE XPYIIKOCTH

Task 1. Read the transcript of the conversation between Alan Noughty, a
Jjournalist working for a local newspaper in Aberdeen, and Jo Mcleod, a platform
manager, who is giving him a tour of the rig and showing him some of the day-to-
day operations. Answer the questions:

What is the problem? How is the problem being solved?

Alan Noughty: There doesn’t seem to be a lot going on here today. The rotary
table isn’t going round and there’s nothing on the Kelly.

Jo Mcleod: No, you’re right, we’ve tripped out and put the kelly into the rathole
for the time being. You can see the drillpipes are stacked over there in the rack.
AN: Why? What’s the problem?

JM: There’s a fish down the hole.

AN: A fish? How did that get there?

JM: I don’t mean a real fish. It’s what we call stuff that gets lost downhole. We
also call it junk.

AN: So what have you lost today?

JM: It’s not exactly lost, it’s at the bottom of the hole. It’s one of the bit cones.
So we have to suspend drilling and bring in a fishing services company to retrieve
it.

AN: How long will that take?

JM: Well, hopefully not too long. They’re very expensive, and every minute were
not drilling is time and money wasted. Once they’ve arrived and set up, it doesn’t
usually take too long to latch onto a fish. They’re due to turn up in about thirty
minutes or so. All being well, we’ll be up and running again sometime tomorrow.

Task 2. Read the discussion of some other problems that can occur during
drilling. Make a list of the problems. Tell how these problems are solved:
AN: So, what other problems can occur while you are drilling?
JM: Well, fortunately, technology has improved so much in the last few years that
the number of incidents is declining all the time. Nevertheless, the pressure to
increase drilling speeds does mean that the chance of making mistakes has gone up.
The most dangerous and potentially expensive problem is a blowout. These are
extremely rare, thank goodness.
AN: What is the most common?
JM: I suppose fish are the biggest problem, but we also get stuck pipe from time to
time.
AN: What happens then?
JM: You mean how does it happen? Or what do we do about it?
AN: Well, both, I guess.
JM: Well, it can happen when the drill pipe gets literally stuck to the walls of the
well. We call that differential pipe sticking, and we can usually free the pipe by
jarring it, using a sub in the drill string called, funnily enough, a jar. Sometimes we



need to use a spotting fluid in the area where the sticking happens. Other times you
get a deviation in the well - we call it a dogleg - which causes the drill pipe to stick.
We can free it by reshaping the hole using a piece of kit called a reamer.

AN: I see. Anything else?

JM: Let me see. You can have different types of damage to the formation.
Sometimes this means lost circulation, where the mud flows into the formation, for
example. And you can also get sloughing.

AN: Sloughing? What’s that?

JM: That’s when the formation collapses.

AN: And how can you prevent these problems?

JM: Well, in most cases, the mud is the key. You can use particular types of mud;
you can thin it down, thicken it, add different substances to it, and so on.

AN: So it’s pretty complicated.

JM: That’s right.

Task 3. Complete the sentences using one word from each box:

adhere, escapes, falls, forced, forces, |into (x 2), of, through, to (x 2),
oot rid, lead, pass up, from

1. A fish is a piece of drill string, part of the bottom hole assembly or a tool that
the hole.

2. Stuck pipe is when suction causes the pipe to the wall of the well or the hole

1s too narrow to allow the drill string to

3. Sloughing shale is material from the formation that forms large balls which cannot

be by the mud.

4. Formation damage occurs when the drilling fluid is the formation.

5. Lost circulation occurs when the formation is porous or highly fractured and an

amount of mud the well.

6. Corrosive gases, such as carbon dioxide (C0;) or hydrogen sulphide (H,S), can

corrosion and embrittlement of a steel drill string.
7. Kicks occur when an abnormally high pressure below the surface an
uncontrolled flow of fluids the well.

Task 4. Match the phrasal verbs with their meanings in the table below,
using context of the interview to help you:

| bring in, do about, go on, go up, set up, thing down, trip out, turn up |

Phrasal verb Meaning

happen/take place

pull the drill string out of the hole
hire/recruit/use

arrive

prepare everything to start work




increase
do something in order to solve a problem
make less thick by adding extra water or other fluid

Task 5. Do the following sentences describe preventions or solutions to
drilling problems? Place a 'P' or 'S' in each line to indicate 'prevention’ or
'solution’:

1. Chemicals, such as potassium salts, are added to the drilling mud to inhibit
sloughing shale.

2. A lost circulation additive, such as fibre, flake or grain, is used when a zone of lost
circulation is encountered.

3. A stuck pipe can be freed by jarring the drillstring.

4. Spiral-grooved drill collars are often used to prevent wall sticking.

5. Formation damage in a well can be treated by well stimulation, acidizing or
hydraulic fracturing.

6. If you drill the formation using brine (very salty water), formation damage can be
reduced.

7. To reduce the risk of corrosion, it is necessary to use more expensive and resistant
steel in the drillstring.

8. To retrieve pipe from a well, either a spear or an overshoot is used, screwed into
the bottom of a fishing string. (See the below pictures for other examples of fishing
tools.).

9. There are various methods of killing a well when a kick is detected, and hopefully
it will not turn into a full-scale blowout.

UNIT 19

PREVENTING BLOWOUTS

Words to know

offshore B OTKPBITOM MOpE

flow (hOHTaHUPOBAHUE

divert OTKJIOHSITh, IOBOPAYUBATh
ignify BOCILJIAMEHSTh

derrick OypoBasi ycTaHOBKa
consequences MOCJIC/ICTBHSI

prevent IpeJoTBpamaTh

fire crew mo>kapHasi Opuraja

cap 3aKpBIBaTh TPOOKOMH, TEPEKPHIBATH
damage MOBPEX1aTh

destroy paspyuiarb

Task 1. Read the case study of a blowout. In what order did these events take
place?:
1. A well control company was called in.



2. The rig and platform were evacuated.
3. The well caught fire.
4. The well was killed.
5. Weighted drilling mud was circulated.
Blow out on Ensco 51

Working offshore Louisiana, the crew of the Ensco 51 had just set casing
when the well experienced an uncontrolled flow, causing a blowout and fire.

Attempts were made to stem the increasing flow of gas and fluids from 10+ valve
using sea water and weighted drilling mud, but sufficient volume could not be
added to slow the flow. The flow continued to increase and the decision was made
to abandon both the rig and platform at 0300 hours. The 10+ valve was opened to
divert the flow of gas away from the rig and platform, and all 43 personnel were
then safely evacuated via two lifeboats to Platform B.

Specialist personnel from Wild Well Control were called in to help with capping
and killing operations, but the gas flow ignited in the early hours of 02 March, due to an
unknown ignition source. The well partially bridged on 03 March, causing the fire
to go out, and the well was subsequently killed. Production on the platform had
been shut in during drilling ops, which probably prevented a greater fire.

During the fire, the Ensco 51’s derrick and substructure were completely
destroyed, with the derrick collapsing onto the platform. The platform and its
production equipment were also extensively damaged.

Task 2. Read the dialogue. Answer the questions:
What are the differences between this blowout and the one described in the
Ensco 51 case study?
Which incident has the more serious consequences?
Paul Downey: Jose Miguel. How are you doing?
Jose Miguel: Not too good, Paul. We’ve got a big problem.
PD: Go on.
JM: Well, we’ve got a blowout on Number 5 rig.
PD: Number 5? I thought we’d completed on 5.
JM: No, not quite, we were just tripping out when we got a big kick.
PD: Is anybody hurt?
JM: Well, there are no fatalities at least. But Okie’s got a broken arm and both the
others have got cuts and bruises.
PD: And you’re OK?
JM: I'm fine, Paul, but it’s a real mess here.
PD: And what about damage?
JM: Yes, there’s quite a lot. One corner of the derrick’s blown off and a big chunk of
the drilling floor has gone.
PD: Any fire?
JM: Not so far, but we’re keeping a close watch.
PD: So, what happened exactly?
JM: Well, the string was around 200 metres from the surface and we got a warning
from the loggers. We circulated kill mud, but it was obviously too late.



PD: Did you manage to close the BOP?

JM: No, we were just about to close it when it blew.

PD: And what’s happening at the moment?

JM: Well, there’s mud everywhere. The fire crew are standing by and the medics are
looking after the guys. I’ve called for the helicopter to take Okie off to hospital.

PD: Have you called well control?

JM: No, | wanted to call you first. I’'ll do that right away.

PD: Jose, I’ve got to get back to my meeting. I’d better tell them what’s going on -
they’re paying after all! You’re doing a great job. There’s nothing more you can do.
Keep me informed, won’t you.

JM: Yes, of course. Bye.

Task 3. These sentences are connected to the situations described in tasks
1 and 2. Choose the best verb to complete each sentence:

1. The platform was (bridged/killed/abandoned).

2. The well was (killed / circulated / ignited).

3. Weighted mud was . (capped / circulated / blown off).

4. The crew were (abandoned / evacuated / damages).

5. The derrick was (hurt / opened / destroyed).

6. The valve was (completed / cased / closed).

7. The roughneck's arm was (broken / damaged / destroyed).

8. The decision was  (done / made / produced).

9. The gas was (1gn1ted / sparked / blown).

10. The well control team was (called off / called in / called forward).

Task 4. Look at the following sentences. In each sentence there are two
actions. Does the second action happen before, during or after the first action?:
1. The crew had just set casing when the well experienced an uncontrolled flow.

2. As the flow continued to increase, the decision to abandon the platform was taken.
3. Production on the platform had been shut in during drilling ops, which probably
prevented a greater fire.

4. We were just tripping out when we got a big kick.

5. We circulated kill mud when we got a kick warning from the loggers.

6. We were thinking about closing the BOP valve when the well blew.

UNIT 20
OPTIMIZED DRILLING

Words to know

slant drilling HaIpaBJICHHOE HAKJIOHHOE OypeHue
reservoir MECTOPOXACHUE, HEPTECHOCHBIN CIION
wellbore CTBOJI CKBaXKUHBI

slimhole drilling OypeHue CKBaXKMHbI MAJIOro IMaMeTpa

bottomhole 320011



coiled tubing KOMJI THOOMHT

rubble 00JIOMKH, TrajibKa

insulation M30JIALIMS, U30JIMPOBAHUE
conventional drilling 0OBIYHOE, CTAaHAAPTHOE OypeHue
multilateral MHOTOCTOPOHHUI

cuttings 00JIOMKHU BBIOYPEHHOM MOPO/IbI
gas emission BBIJICJICHUE Ta3a

environment OKpy>KaroImas cpena

directional drilling
offshoot
reel

HaKJIOHHOE OypeHue
OOKOBast BETBb
Oapaban

Task 1. Read and translate the text:

Drilling Technologies

With conventional drilling, oil and natural gas wells were drilled vertically at
depths ranging from a few thousand feet to as deep as five miles. But new directional
drilling (also known as slant drilling or deviation drilling) and horizontal drilling
technologies allow drills to deviate from the vertical plane and go horizontal - or
beyond. For oil and natural gas producers, this means reaching reservoirs that are not
located directly beneath the drilling rig, and avoiding sensitive surface and subsurface
environmental features.

Advances in directional drilling now permit multilateral drilling, where
multiple offshoots of a single wellbore radiate in different directions and can contact
resources at different depths. Development of this technology is recent and rapid, and
promotes the use of one site instead of many sites.

At the same time, drilling away from the vertical plane has produced new
challenges in extracting oil and natural gas from sophisticated drilling units. Coiled
tubing technology has helped the industry meet this challenge. Coiled tubing is a
continuous-length hollow steel cylinder of varying widths. Stored on a reel, coiled
tubing is flexible, contains no joints and can be uncoiled or coiled repeatedly as
needed. Since a significant percentage of oil production takes place from costly
offshore platforms, coiled tubing has proven to be especially economical. The
equipment can be set up quickly, it runs at higher speeds and it can work in existing
wells.

But it isn't just the direction of the drill bit that has been revolutionized. Every
time a drill bit enters rock below the surface, it displaces bits of rock called 'cuttings',
which then become rubble. Recent advancements in slimhole drilling have
significantly reduced cuttings volumes. As the name suggests, the slimhole drill is
smaller and displaces less rock. For example, a slimhole drilled to more than 2 V.r
miles in depth and ending with a 4 Ys-inch-diameter bottomhole, produces one-third
fewer cuttings than a standard well at the same depth.

Both coiled tubing and slimhole drilling enable less disruptive, quieter drilling
operations, minimizing the noise for wildlife or humans near the well site. Since
coiled tubing is a continuous pipe, most noises associated with conventional drilling
pipes are avoided. Efficient insulation and the equipment's smaller size further reduce



noise levels. For example, the noise level of a conventional rig from a quarter-mile
away is 55 decibels (less than the hum of an air conditioner), while a coiled tubing
unit's noise level at the same distance is just 40 decibels (27% quieter). The smaller
size of coiled tube drilling also cuts fuel use and reduces gas emissions when
compared with traditional drilling.

Task 2. Match one of these summaries to each passage:
This passage is about...
a) benefits to the environment of new technologies.
b) drilling in wells with a very small diameter.
¢) drilling formations which are not directly beneath the rig.
d) drilling with flexible piping instead of steel joints.
e) drilling several formations at the same time from the same rig.

Task 3. Make comparisons between yesterday's technology and the more
efficient technologies of today by completing the following sentences. Use the
phrases in the box:

much better insulated more effectively far less noise
more economical more easily avoided less disruptive
four times greater fewer cuttings far quieter
easier to transport better for the environment
1. Directional drilling is because sensitive formations can be
2. Multilateral drilling enables production rates up to conventional drilling.
3. Coiled tubing has proved to be than conventional piping because it is
and reuse.
4. Coiled tubing also produces because it is

5. Slimhole drilling allows oil and gas companies to comply with environmental laws
because it produces
6. Slimhole and coiled tubing drilling are and than traditional methods.

Task 4. These sentences describe a method of drilling called underbalanced
drilling (UBD). Use a dictionary to check the meaning and use of the words in the
middle column and then make a suitable connection. For 1-4, write two sentences
for each. For 5-7, write one sentence for each:

Connecting
words
1 | In conventional drilling, formation | Therefore, in UBD, formation
fluids are prevented from entering the fluids are allowed to
well as far as possible flow into the well.
2 | UBD is quite an expensive method of | However, it is widely used
drilling. because it reduces
formation damage




3 | In UBD, the pressure in the well is | Thus, fluids are forced to
kept lower than the pressure of the flow into the well.
formation.

4 | In UBD, an inert gas is injected into | Nevertheless, | the pressure of the
the drilling mud to reduce its density well is reduced to
and hydrostatic force throughout the below that of the
well depth. formation.

5 |In conventional drilling, formation | so that in UBD, formation
fluids are prevented from entering the fluids are allowed to
well as far as possible flow into the well.

6 | UBD is quite an expensive method of | whereas it is widely wused
drilling because it reduces

formation damage.

7 | In UBD, the pressure in the well is | yet fluids are forced to
kept lower than the pressure of the flow into the well.
formation

UNIT 21

FORMATION CHARACTERISTICS
Words to know

formation characteristics XapaKTepUCTHUKU IJ1acTa
hydrocarbons YTIIEBOJOPOIBI

migration JBUKCHUE

to exploit pa3BebIBATh

reservoir MECTOpPOXKACHNE, HePTCHOCHBIH TUTaCT
porosity MOPUCTOCTh

permeability MIPOHUIIAEMOCTh
saturation HACHIIIICHUE

wildcat well pa3BeI0uHas CKBaKHMHA

kerogen KeporeH

geological trap re0JIOTMYECKHI TUIACT, JIOBYLIKA
sandstone MeCYaHUK

conglomerate 00JIOMOYHas TTOPOJIa

formation water IUIacTOBas BOJa

rule of thumb MIPaKTUYECKOE TPABUIIO
sedimentary rock 0CaJIo4Has opoJa

Task 1. Read and translate the text:
Viability assessment
If we suspect that hydrocarbons might be present in an area, we commission an
exploration well to obtain further information. These are also called wildcat wells.
Using various tools, we are able to analyze the formations in great detail to establish
whether or not it will be worthwhile producing.
First of all, we need to establish where the hydrocarbons may have come from



— the source rock — and analyze the organic content, known as kerogen. Then, we
look at the reservoir formation — that is, the rock into which the oil or gas has
migrated and where it accumulates in a geological trap of some kind.

The most important aspects of a reservoir formation are its porosity and
permeability. Most rocks, in particular sandstones and conglomerates, have at least
some porosity. If enough pores are present, the pores are large enough and the pores
are interconnected so that fluids flow through them (i.e., the rock is permeable), then
the rock is a potential petroleum reservoir. With sandstones, a permeability of 18% or
more is usually needed for an economic oil reservoir. Gas flows easier than oil, so as
little as 12% permeability may be enough for a gas reservoir. Porosity and
permeability are important, but a petroleum reservoir needs to contain hydrocarbons
as well. In water-bearing reservoirs, the pores are filled entirely with a salty solution
called formation water, but in oil- and gas-bearing reservoirs, some oil or gas is
present as well. A general rule of thumb is that 40% or more of the pore fluids must
be hydrocarbons (i.e., the water saturation is less than 60%) in order for the reservoir
to be economic enough to produce. If the water content is greater, then the oil tends
to stay behind and the reservoir produces only water. These types of reservoirs are
said to be ‘wet’. If the water saturation is less, then the reservoir may be ‘productive’.
Whether or not it will be ‘economic’ to produce and make any money will depend not
only on the rate of production, but also on how long the well will produce, in
combination with many other factors, not least of which is market price.

Task 2. Answer the questions:
1. What are some of the basics of petroleum geology?
2. What two factors are mentioned in the text?
3. What is the difference between an economic and an uneconomic reservoir?

Task 3. Read this description of the three main types of sedimentary rock and
complete the table below:

Sandstone is composed primarily of sand grains that have been naturally
cemented together. It is rough to the touch and can be white to buff to dark in colour.
Sandstones are commonly deposited on beaches, river channels or dunes. Sandstone
1s a common reservoir rock for gas and oil and is the most important reservoir rock in
North America.

Shale 1s composed of clay-sized particles and is the most common sedimentary
rock. It is relatively soft and the colour ranges from green and grey to black,
depending on the organic content. Darker shales are common source rocks for oil and
gas, commonly deposited on river flood plains, and on the bottom of oceans, lakes or
lagoons. Some shales are now being treated as reservoirs in North America.

Limestone is composed of calcite mineral grains that range in size from very
fine to large sparkling crystals. The rock is commonly white or grey in colour.
Limestone is a common reservoir rock and is typical in desert areas, such as the oil
and gas fields of the Middle East. An organic-rich, dark-coloured limestone can also
be a source rock for oil and gas.

Many sedimentary rocks are a combination of these three types, and mixtures



are described as either sandy, shaly or limey (calcerous). For example, sandy shale is
a shale with a high sandstone composition. Coal is also increasingly being exploited
as a gas-bearing reservoir, having originally been a source rock, as in the southern
North Sea.

Source, reservoir | Typical colour(s) Typical location(s)
rock or both?

Sandstone

Shale

Limestone

Task 4. Fill in the blanks in the sentences. In two of the sentences, the word
is used twice — once singular and once plural. Translate the sentences into
Russian:

| maturation, migration, reservoir, seal, source, trap |

1. Evaluation of the uses the methods of geochemistry to quantify the nature of
organic-rich rocks which contain the precursors to hydrocarbons, such that the type
and quality of expelled hydrocarbon can be assessed.

2. The is a porous and permeable lithological unit or set of units that the
hydrocarbon reserves. Analysis of at the simplest level requires an assessment
of their porosity (to calculate the volume of in situ hydrocarbons) and their
permeability (to calculate how easily hydrocarbons will flow out of them).

3. The , or cap rock, is a unit with low permeability that impedes the escapes
of hydrocarbons from the reservoir rock. Common include evaporites chalks
and shales.

4. The is the stratigraphic or structural feature that ensures the juxtaposition of

reservoir and seal, such that hydrocarbons remain in the subsurface rather than
escaping (due to their natural buoyancy) and being lost.

5. Analysis of involves assessing the thermal history of the source rock in
order to make predictions of the amount and timing of hydrocarbon generation and
expulsion.

6. Finally, careful studies of reveal information on how hydrocarbons move
from source to reservoir and help quantify the source (or kitchen) of hydrocarbons in
a particular area.

Task 5. Complete this table using the different forms of each word:

Verb Adjective Noun
sediment
porous
permeate
migration
saturated




accumulate

fracturing

expel

Task 6. Read about geographical features where subsurface oil and gas
reservoirs can often be found and decide whether operations in such environments
would be onshore drilling or offshore drilling:

a) A basin is a large area with thick sedimentary rocks, covered by shallow tropical
water. In some cases over time, the basin has been filled by sediment and become dry
land.

b) Reefs are mounds of shells separated from the land by a body of water known as a
lagoon. Some ancient reefs are now landlocked, created when the sea evaporated.

¢) A coastal plain is a strip of land adjacent to the ocean

d) Shorelines or beaches are long narrow deposits of well-sorted sand.

e) Sand dunes are formed by wind in both desert and coastal environments.

f) A trench is a deep channel in the seabed.

g) A ridge is a submarine range of mountains, including volcanoes, which sometimes
appear above the surface of the ocean.

h) A delta is a mass of sediments deposited by a river flowing into a large body of
water, such as a lake or ocean.

1) A continental shelf is a shallow platform extending into the ocean from the beach.
J) A continental slope is steeper than a shelf and lies between the shelf and the ocean
bed.

k) A submarine canyon is a narrow eroded channel through a shelf or slope.

UNIT 22
PETROLEUM TRAPS

Words to know

structural trap
stratigraphic trap
reservoir rock
fault

fold

syncline

anticline
impenetrable rock
angular unconformity
limestone

shale

truncation
pinch-out

salt dome

CTPYKTypHas JIOByLIKA
cTparurpaduyueckas JOBYIIKa
MOPO1a-KOJUIEKTOP

TpelIrHa

CKJIaJKa

CUHKJIMHAJIb

AHTUKJINHAJb, AHTUKJIMHAJIbHASA CKJIA/IKA
HENPOHHUIIAEMast MOpoaa

YIJIOBOE HECOTJIACUE B HAIUIACTOBAHUH
W3BECTHSK

ClaHen

MepepbIB, yCEUCHUE

BBIKJIMHUBATHCS, CKUMATh

COJISIHOM KYTIOJ



Task 1. Read and translate the text:

The geology of petroleum traps

There are two basic types of petroleum traps — structural and stratigraphic.

Structural traps occur when reservoir rock layers are deformed, such as in a
fault or a fold. In a fault trap, a rift occurs in the rock, causing the layers to slip and
tilt in one direction or another at the point of deformation, meaning that the
migration of oil through a particular layer is halted. There are two types of folds —
synclines and anticlines. Of these, normally only anticlines become petroleum traps.
An anticline occurs when rock layers form an arch-like structure and the petroleum
migrates to the highest point and is prevented from moving further by an overlying
bed of impenetrable rock.

Stratigraphic traps can be formed by the deposition of reservoir rock, by an
angular unconformity, or by a change in the porosity of the sedimentary layer.
Examples of depositions include a river channel sandstone or a limestone reef
encased in shale. One example of an angular unconformity is when an angular
sedimentary layer is truncated, or cut off, by a horizontal layer. This is known as a
truncation. Another, which is called a pinch-out, is whe'e the sedimentary layer is
trapped between two other layers when they meet at a point.

Petroleum reservoirs can also be created by traps which are both structural and
stratigraphic. These are called combination traps. An example of this is a salt dome,
where a layer of salt pushes upwards and deforms the surrounding layers.

Task 2. Read this dialogue and answer questions.

Manager: So, can you describe the geological formation of Carson Sound?

Geophysicist: Sure. As we have explained in our report, this field appears to
be an extension of the Prudhoe Bay field. If I could describe the geology of Prudhoe
Bay first of all, it will help me to explain the geology of Carson Sound. This diagram
shows the central North Slope. As you can see, Prudhoe Bay is the result of a
combination of structural and stratigraphic circumstances. They were formed by
unconformities created when the rocks were uplifted during rifting and then buried
again.

Manager: So, how is the accumulation trapped?

Geophysicist: Well, on the north side of the bay the field is sealed by a normal
fault, and in the south by south-dipping shales, which overlie the reservoir sand. The
western extent of the oil is limited by a structural saddle in the upper surface of the
reservoir. Unconformities and overlaying shales seal the crest and the eastern flank of
the oilfield.

Manager: So Carson Sound is part of the same formation, is it?

Geophysicist: Well, the oil is certainly from the same source, but there are one
or two crucial differences.

Questions:



1 Why does the geophysicist describe the geology of Prudhoe Bay?
2 How is the field sealed on each side — north, south, west and east?

Task 3. Now read the continuation of the meeting and discuss the questions
in pairs:
1. What is the connection between Mukluk and Carson Sound?
2. Do you think that the manager should be worried?

Geophysicist: I have to tell you that there is always the risk that Carson Sound
could turn out to be a Mukluk.

Manager: What do you mean, a Mukluk?

Geophysicist: Yes, I suppose that was before your time! Mukluk was one of
the biggest financial disasters in oil and gas history — in 1983, nearly twenty years
after the huge success story of Prudhoe Bay.

Manager: Go on.

Geophysicist: Well, Mukluk is just on the other side of Prudhoe Bay, and it
was also an angular unconformity trap, like Carson Sound. Seismic data indicated a
potential reservoir rock in the same Sadlerochit Sandstone with a shale cap rock. The
lease was sold for an estimated $1.5 billion and 12 companies spent $100 million on
building an artificial island in the Beaufort Sea, and then a further $150 million on
exploration drilling. They were looking at anything between two billion and 10
billion barrels of oil, depending on who you believe.

Manager: Wow! So what happened?

Geophysicist: Absolutely nothing. It turned out that the oil had leaked out of
the formation centuries ago. There was nothing left. It is still the most expensive dry
hole ever!

Manager: Well, this isn’t nearly as big, is it?

Geophysicist: No, but you still don’t want to waste your money, do you?

Manager: And what are the chances of that happening?

Task 4. Read the descriptions of each stage of the process below which
explain how a petroleum trap is formed in the two largest fields in North America,
the East Texas field and the Prudhoe Bay field. Put the first five sentences in the
correct chronological order. The final stage in the last sentence is in the correct
place:

Angular unconformity traps
1. The seas again invaded the area and a layer of chalk was deposited on the angular
unconformity. This would become the cap rock of the East Texas field.
2. The sandstone was buried beneath the subsurface as it became covered by a layer
of sediments from the sea.
3. Later, the Sabine Uplift, a geological event along the Texas-Louisiana border,
arched up and exposed the Woodbine sandstone above the surface of the sea.
4. Approximately 100 million years ago, East Texas was covered by shallow ocean.
The Woodbine sandstone was deposited during this geological era. This would
become the formation rock of the East Texas field.



5. The top of the arch of the Woodbine sandstone was eroded and an angular
unconformity was created.

Eventually, petroleum migrated from its source in the Eagle Ford shale along the
Woodbine sandstone and became trapped by the layer of Austin chalk, accumulating
into a reservoir of some five billion barrels of oil.

Task 5. Speak on «The geology of petroleum traps.

UNIT 23
GEOLOGICAL CONSULTING

Words to know

consultant KOHCYJIbTAHT

prospects IIOUCKH, pa3BeaKa

teamed up with o0BeUHATHCA, paboTaTh coo0IIa
concession KOHLIECCHOHHBIN JI0rOBOP
tectonic setting TEKTOHHYECKOE MOJIOKECHUE
acreage TIOMIAh 3EMJTH B aKpax

dry hole HEIMpPOyKTUBHAS CKBAKWHA

farm-in opportunities
licensed blocks
risk assessment

stochastic calculation
cumulative reserves

ultimate endowment

depletion
risky venture
cautious

BO3MOYKHOCTh ITOJYYUTh pa3pelieHrue Ha
NoMCK He(TH U ra3a

3eMIIs, Ha KOTOPYIO UMeeTCs
paspelieHue I pa3BeIKu

OIICHKA PHUCKa

BEPOSITHOCTHBIE TTO/ICUETHI

MOJICYET  COBOKYITHOTO  KOJMYECTBa
HepTH, 1O0OBITOM W3 CKBaOXHWHBI Ha
OTIpeJICIICHHYIO 1Ty

nmojcyer oOHmIero KoiaudecTBa He(TH,
TOOBITOM M3 CKBKHHBI 32 BCE BpeMsl €€
IKCIUTyaTaIluu

HCTOIICHUE CKBAKUHBI

PUCKOBAHHOE BJIOKCHHE JICHET
HaJeKHBIN

Task 1. Read an e-mail written by a consultant petroleum geologist, Paul

Selby, to the manager of the Exploration Division of a large oil and gas company
in Qatar, Adel Al-Jalawi. What is the purpose of the e-mail?

Dear Mr Al-Jalawi

I contacted you just over two years ago and you were good enough to allow
me time to show you some data we had assembled on prospects in the Ngosso and
Iroko license areas off the coast of Cameroon. In the end, you decided not to invest
in this area, but as you will know, it has become apparent since then that there are



some excellent prospects here. A number of other companies have drilled wildcats
and over a dozen wells are now producing. We have continued to do research
offshore of Cameroon, as well as of Gabon and Equitorial Guinea, and we have now
teamed up with a seismic company, Exploration Geosciences. If you would be
interested in seeing our findings on more than 20 prospects in offshore West Africa,
I would be delighted to make an appointment to present and discuss them in greater
depth. I have attached an updated list of our main petroleum geology services. I look
forward to hearing from you.

Yours sincerely,

Paul Selby

Managing Director, Selby Geo-Prospects Lt

Task 2. Read an extract from the attachment sent by Paul Selby. Answer
the questions which topic is relevant if a company would like...:
Which topic is relevant if a company would like...
1. to have more information about areas which are already being drilled?
2. to know how much oil and gas is present in a possible oil and gas field?
3. to have detailed geological information about an oil and gas field?

These are the main services offered by Selby Geo-Prospects.

Please contact us if there are any geological or geophysical services you
would like us to supply.

Regional evaluations

Countries, regions, basins, concessions. Analysis of tectonic setting, structural
evolution, stratigraphy, geochemistry, petroleum systems, exploration history,
reserves and future potential.

Open-acreage assessment

Exploration history, drilling results, discoveries, dry holes, reservoirs, seals,
traps, source rocks, timing of migration and remaining potential.

Identification of farm-in opportunities

Evaluation of currently licensed blocks to assess remaining potential in terms
of drilling results to date, unexplored petroleum systems, undeveloped reserves and
yet-to-find potential.

Risk assessment and chance of success

Assessment of risk and chance factor based on reservoir, seal, trap and source
rock parameters. Ranking according to degree of risk.

Prospect evaluations

Evaluation of reservoir, seal, trap and source rock characteristics, burial
history and stochastic calculation of potential reserves.

Reserves assessment

For countries, regions, basins and concessions. History of discoveries,
cumulative reserves, production, remaining reserves, reserves replacement, yet-to-
find oil and ultimate endowment.

Studies of individual fields

Structure, size, reservoir characteristics, seal, source rock, reserves, drilling



history, Production history, reservoir behavior, depletion and remaining reserves.
Technical reports
On the above topics or on a combination of the above topics.

Task 3. Read the extracts from e-mails written by Paul Selby, the consultant
petroleum geologist, to clients and potential clients. Which of the services is he
writing about?

1. We have carried out research into the drilling and production which have taken
place at this field and our findings are as follows: ...

2. According to our calculations, the chances of success in each of these reserves are
as follows: ...

3. As you know, we have been operating in this region for some time and we have
gathered a huge quantity of data that you might be interested in.

4. Approximately 70% of the block is currently licensed, but we believe that there
are still exciting opportunities available among the remaining acreages.

5. We are pleased to accept your offer of contract to carry out evaluation of
remaining potential in your F2 reserve offshore Equatorial Guinea.

Task 4. Read the reply that Paul Selby received from Adel Al-Jalawi. Fill in
the gaps in the e-mail using modal verbs from the table below. Sometimes there
may be more than one correct answer:

| would should could may |

Dear Mr. Selby

Thank you very much for your e-mail. I remember our meeting and we were
all impressed with the quality of your presentation and the detail of your research
data. As I explained after we met, our reasons for deciding against investment in
West Africa were political. A: the time, we felt that the region lacked the stability we
required to make a firm long-term commitment. I believe it was the correct decision
and that it (1) have been a very risky venture two years ago.

Of course, we have been monitoring the situation, but we remain cautious as
to whether we (2) invest there or not. Nevertheless, we (3) be very
pleased to hear your views and you (4) be able to convince us to go ahead.
We (5) be available for a meeting sometime in the week beginning 16" Feb.
Please (6) you let me know if you (7) be able to travel to Qatar at that
time? Jamila, my secretary (8) be pleased to help you make any arrangements
you (9) need.

Looking forward to hearing from you.

Yours sincerely, Adel Al-Jalawi

Task 5. Here are some sentences that say the same thing, but in a different
style, according to whether they come from formal or informal e-mails. Complete
the sentences with one suitable word in each space:



Informal

Formal

1. (a) lot for taking the time to Thank you very much for taking the

(b) in the other day time to meet me on Wednesday.

2.(¢) us know what you think. | We would be very (d) to hear
your views on the subject.

3. Can you get () to me a.s.a.p. | [ would be very (f) if you could
reply as soon as possible.

4. Have a good trip! May 1 (g) you a successful trip!

5. (h) ask if you need anything. | Please don't (i) to ask if you
require any (j) assistance.

6. (k) forward to seeing you We look forward to seeing you at your

soon. (1) convenience.

Task 6. Look through a selection of openings and closings to e-mails and

say which of these are informal and which of them are formal:

Hi James, Dear MsO'Hea, Dear Sirs, Dear Olga,
Hello Pete,..
Best wishes, Take care, Yours faithfully, Kind regards,

Yours sincerely, ... .

Task 7. Write a formal e-mail to a client of your company. Describe briefly
the services your company offers and ask for a meeting to present some more

information:
Use expressions:
Thank you very much...
We would be very pleased to...
I would be very grateful if...
May I wish you...
Please don’t hesitate to...
I look forward to meeting you.

UNIT 24
PETROLEUM MAPPING

Words to know

to map

cross section
lineation

foliation

trend

plunge

scale

signs and symbols
gross thickness

COCTaBJISATh KapTy
re0JIOTMYECKHUM pa3pes

JIMHEWHOCTh

CJIONCTOE CTPOCHHUE

TOPU30HTAJIBLHOE HAMPaBJICHUE TIIacTa
OTKOC

Maciitad

0003Ha4YEHUSI U CUMBOJIBI

00I111ast TOJIII[MHA [LIacTa



net thickness TONIIMHA HEPTIHOTO WJIM Ta30BOTO

Tracra

topographic map Tonorpaduyeckas Kapra

geologic map reoJIOTUYECKas KapTa

gentle slope / steep slope HEOOIBINON YKIIOH / KPyTOH YKJIOH
strike MPOCTUPAHUE KUJIBI UJTW TUIACTA
dip HAKJIOHEHHE

pay zone MPOMBINIJICHHAS 30HA

capture field data coOupaTh, PUKCUPOBATH JaHHBIE C

MOMOIIBIO IU(PPOBBIX TEXHOJIOTUI

Task 1. Read and translate the text:

Maps and cross sections

Maps and cross-sectional diagrams are used by petroleum geologists and
geophysicists to illustrate the location of oil and gas reservoirs. Making and
interpreting maps and cross sections is an essential part of their work. The
easiest way to explain the difference is to say that a map is a view taken from above
the Earth’s surface and you are looking down at it, whereas a cross section is a view
taken by cutting vertically through the Earth’s surface, as if you are looking at it face-
to-face. Does that make sense?

A geologic map or geological map is a special-purpose map made to show
geological features. Rock units or geologic strata are shown by colour or symbols to
indicate where they are exposed at the surface. Bedding planes and structural
features, such as faults, folds, foliations and lineations, are displayed with strike and
dip or trend and plunge symbols, which give these features three-dimensional
orientations.

A cross section shows a vertical section through a volume, whereas a map
projects a view taken of the surface of the geological are — a bird’s eye view. Cross
sections are often used to show the different types and orientations of formations
found under the surface. Here is an example of a very large cross section taken over a
horizontal distance of several hundred miles.

To show a petroleum reservoir correctly, you need to have a number of
different maps and cross sections to distinguish the various layers in the reservoir.
The maps will show the structure of the formation, but also other important factors,
such as gross and net thickness, porosity, water saturation and so on. A full set of
maps and cross sections like this is normally called a reservoir description or a
reservoir model.

Nowadays, petroleum geologists are increasingly using information and
communications technology to manage and deliver geoscientific information, and
this is driving the development of digital methods for geological data visualization,
recording and interpretation in both 2D and 3D. An example of this is the British
Geological Society’s SIGMA project (System for Integrated Geospatial Mapping),
which is updating geological survey methods to harness these rapidly developing
innovations.



Task 2. Read information about different types of maps and answer the
questions:

A topographic map shows the elevations of an area where oil and gas may be
present. The lines are contour lines showing the land elevation above sea level. This
map shows a ridge with a gentle slope on the north-east flank and a steep slope on
the south-west flank. You will notice that the greater the contour intervals, the
gentler the slope. The scale on this map can be 1 centimetre to 500 metres.

A geologic map shows the orientation of the rock layers by defining strike and
dip. Strike is the horizontal orientation of the formation, dip is the downward angle
perpendicular to the strike, including the angle of the plane.

A subsurface map called an isopach map shows the thickness of the rock
layers. For example, when an oil or gas field has been drilled, an isopach map can be
used to describe the pay zone. This could be a gross pay map, which contours the
thickness of the whole reservoir, including non-productive water-bearing or tight
zones. Or it could be a net pay map, showing only the productive thickness.

What are three different types of maps?
What does each map show?

Task 3. Give Russian equivalents to the following expressions:
topographic map, geologic map, isopach map, contour lines, a steep slope, a
gentle slope, the scale of a map, strike, dip, angle of the plane, sea level, pay zone.

Task 4. Complete the questions in the columns below. You can ask direct
questions such as 'How is a cross section made?' or indirect questions such as
'Can you explain how a cross section is made?' Then answer these questions from
the information from the previous exercise, or from your own knowledge:

Direct questions Indirect questions

What does a reservoir model consist of? | Can you tell us...

Can you show us how seismic data can
be incorporated into cross sections?

What does SIGMA stand for? Do you know...
How are old maps integrated with new | Can you explain ...
ones?
Can you show us how they capture field
data?
What do you mean by GIS software? Sorry, but I don’t quite understand. ..
What is an isopach map? Can you explain ...
Could you tell me what a net pay map
shows?

Task 5. Speak on petroleum mapping.

UNIT 25



SEISMIC SERVEY

Words to know

seismic acquisitioncoop...................... CeMCMHUYECKHUX JaHHBIX

SOUNA WaVE...ccooviieeeiiieeeeiee e, 3BYyKOBasi BOJIHA

SOUNA SOUICE.....vvvreeerieeeeiieeeeiree e HMCTOYHUK 3BYyKa

reflect. i, OTpaXXaTh

TECEIVET veeenerieeeeiieeeerrreeeeereeeeeeereeeenens IPUEMHUK

Fo0T0) 0] 1107 1 1TSS cericmorpad

VEIOCIEY vt CKOPOCTh

amplitude........ccovveieviiiiie, aMIUTATY 1A

OFFSCL . e pPacCTOsTHUE MEKy HICTOYHUKOM 3BYKa U

............................................................ IPUEMHUKOM

random NOISE........cccvveeeerreeeennnenn. CIIyYalHBIA IITYM, IIOMEXH

coherent signal............ccocveeeeeiineennnen. KOTePEeHTHBIM CUTHAI

vibrator truck BUOpalMOHHAas cercMuyeckas
yCTaHOBKA

SPTEA....evvieeeiiee et pacctaHoBKa ceiicmorpadosn

Shot POINt....cceveiiieeeiiee e TOYKa BO30YKACHUS

CIMIL.eeiiiieeiiieeeeieeeeereeeereeeeeereee e U3/1aBaTh, UCIYCKATh

SWEED ceeeieeeieeeeitietiiteteeeetei s IIPOJIOJKUTEIIbHBIA CUTHAI

thumper truck.........coeeevveeeeiieieeiee CEMCMUYECKUHN YIAPHBIA UCTOUYHUK

BOW i TAHYTb

travel time........cccvevveevieniieeeeie e, CKOPOCTh PaclpoCTpaHEHUS

IMPEdance........ooceeevveeerieenieeeeeeeen. COTPOTHUBIICHUE, UMIIEJIaHC

reflection coefficient...............ccuveee. KO2(PUIIMEHT OTpakeHUS

Task 1. Read and translate the text:

Bright spots

In a seismic survey, sound waves from a sound source partially reflect off
boundaries between different underground strata to form echoes that are
detected at the surface by receivers called geophones. Those echoes provide
information about the subsurface geology, including the locations of potential
oil and gas traps.

Oil and gas occupying rock pores in an oilfield reservoir affect the
physical properties of the rock in a way that could alter those sound echoes and
thus provide direct evidence of subsurface oil and gas pools. For example, a
quite modest amount of natural gas inside a rock will significantly reduce the
velocity of sound passing through the rock. That velocity reduction can increase
the acoustic contrast between the gas-bearing rock and the adjacent rock
formations. And the increased contrast can, in turn, cause an abnormally high
amplitude seismic reflection, giving rise to what geophysicists refer to as a
‘bright spot’ in a seismic section.

However, there can be more than one possible explanation for a seismic



phenomenon such as a bright spot, and so this type of indicator suggests, but
does not prove, the existence of subsurface hydrocarbons. And this is especially
true when trying to use seismic data to detect oil. Oil has a much lower acoustic
contrast with rock than gas. And, to make things even more tricky, there’s quite
a low acoustic contrast between oil and water, thus making these two liquids
difficult to distinguish.

Task 2. Answer the questions to the text:
1. How is natural gas detected in a seismic survey?
2. Why is it more difficult to detect o1l?

Task 3. Read the extracts and answer the questions:
1. How does AVO improve the performance of a survey?
2. What is the difference between 3D and 4D seismic?
Developments in seismic technology

Developments in seismic technology have enabled geophysicists to further
reduce drilling risk. Here are two examples:

The first technique is known as amplitude variation with offset. AVO is a
bi-product of the way in which a seismic survey involves recording underground
sound reflections using sound sources and geophone sound detectors in a series of
increasing offsets from a single survey point (an offset is the distance between the
seismic source and the receiver). The seismic crew record the data from different
offsets so that they can add the data together. This addition tends to remove
random noise while enhancing coherent signals from underground sound
reflections. AVO analysis is more successful in young, poorly consolidated rocks,
such as those in the Gulf of Mexico, than in older, well-cemented sediments, such
as those from the mid-continent region of the USA.

Another technique is known as 4D seismic. This technique involves
shooting several 3D seismic surveys over the same area over a time period of
perhaps several years (a 3D survey is a type of survey that results in a three-
dimensional image of the subsurface geology). Changes in seismic signals from
one survey to the next can provide insights into the movement of fluids, such as
oil and gas within the field reservoir.

Task 4. In seismic acquisition, a source of sound energy and a receiver are
required. Read the description of the use of a vibrator truck in seismic surveying
and decide whether each sentence refers to the source (S) or the receiver (R):

B Using a vibrator truck
_A vibrator truck acts as the source of sound energy for a land-based seismic survey.
_A group of detectors called geophones is placed in a line or other pattern.
_Several groups of receivers are often used to form a spread.
A cable is laid between the geophones and a recording truck where the data is
_recorded.
The vibrator truck is driven to the shot point, where the sound impulses will be
emitted.



" The correct position for the truck is where the angle of incidence equals the angle of
reflection).

" A pad or base-plate is lowered from the truck to the surface of the ground until it
carries the weight of the truck.

" The hydraulic motors are then activated to enable the weight of the truck to shake

_the ground.

This continues for a period of between ten and twenty seconds, and is known as a
_sweep.

Both unwanted noise, such as from traffic or wind, and the wanted signal, are picked
_up by the geophone. The two must be distinguished in the recording truck.
_Explosives, or a thumper truck, can also be used as a seismic source on land.

At sea, obviously, a vibrator truck cannot be used. The most common alternative is
_an array of air guns towed behind a seismic ship.

The signals are received by hydrophones connected to a cable, the streamer.

Task 5. Read and translate the following passage:
Principles of seismology

Seismology is based on the mathematical principles of acoustics. A sound
wave is emitted through a rock formation.

When it reaches a particular boundary in the formation, it is reflected, and the
total time it takes to reach the receiver is measured. This is called its travel time. The
amplitude of the seismic echo off the top of a surface depends primarily on the
contrast in acoustic impedance (sound velocity multiplied by density) between the
upper and lower rock layers that form the surface. The greater the contrast, the larger
the reflection. The percentage of seismic energy reflected is called the reflection
coefficient. Typical sedimentary layers have a reflection coefficient of between 2
and 4%. Gas has a very slow velocity and, if the layer is overlain by a seal, the
acoustic impedance contrast will produce an echo of about 16% of the seismic
energy, called a bright spot. This is often an indicator of the presence of
hydrocarbons. Another type of direct hydrocarbon indicator is a flat spot, which is a
level, flat seismic reflector in a petroleum trap produced by rock layers that are not
flat, such as an anticline.

Task 6. The following sentences contain a number of factual mistakes.
Amend or rewrite the sentences in the spaces provided so that they make sense:
1) The greater the impedance of the formation, the shorter the travel time of the
sound wave.
2) Acoustic impedance is calculated by dividing sound velocity by density.
3) The smaller the contrast in acoustic impedance, the greater the reflection.
4) Typical sedimentary layers normally have a very high reflection coefficient.
5) Gas increases the velocity of sound passing through it.
6) It is easier to tell the difference between oil and rock than between gas and rock.
7) A bright spot is where the contrast in impedance is very low.
8) A flat spot shows a petroleum trap in a flat layer of rock.



Task 7. Speak on seismic exploration.

UNIT 26
MUD LOGGING

Words to know

mud logging aHanu3 npoO OypoBOTO pacTBOpa

well log KapoTaxkHas JuarpaMmma

rate of penetration MEXaHHYEeCKasi CKOPOCTh OypeHus

lithology JUTOJIOTUS

chromotograph xpomaTtorpad

plotting HAHECEHUE JJAHHBIX HA KapTy WU
rpaduk

instrumentation KOHTPOJbHO-U3MEPUTEIbHAS
ammaparypa

submit NpEeCTaBIATh

lag MHTEPBAJI, BPEMS

cased-hole logging KapoTaX B OOCaXXEHHOM  CTBOJIE
CKBKUHBI

openhole logging KapOTa)K HEOOCA)KECHHON CKBAYKUHBI

core 6aronuT, OypoBasi KOJIOHKa

rock sample oOpa3zel] rOpHOH MOPO/IbI

sonde 30H/]

wireline well log KapoTaXX C MPUMEHEHUEM TaJIEBOTO KaHaTa

Task 1. Read and translate the text:

Mud log diagram

The ROP (rate of penetration) is represented by the black line on the left side
of the log. The further to the left the line goes, the faster the rate of penetration. On
this mud log, ROP is measured in feet per hour, but on some older, hand-drawn mud
logs, it is measured in minutes per foot. Faster rates are an indication of softer rock
formations.

The porosity is represented by the blue line furthest to the left of the log. It
indicates the pore space within the rock structure. Notice how far to the left the
porosity goes where all the sand (in yellow) is. This indicates that the sand has good
porosity. Porosity is not a direct or physical measurement of the pore space, but
rather an extrapolation from other drilling parameters and therefore not always
reliable.

The lithology is represented by the cyan, grey/black and yellow blocks of
color. Grey/black = shale and yellow = sand. More yellow represents more sand
identified at that depth.

The lithology is measured as a percentage of the total sample, as visually
inspected under a microscope. These are only a fraction of the different types of
formations that might be encountered.



The gas is represented by the green line and is measured in units of ppm (parts
per million) such as the quantity of total gas, but does not represent the actual
quantity of oil or gas the reservoir contains. The squared-off dash-dot lines just to
the right of the sand (in yellow) and left of the gas (in green) represents the heavy
hydrocarbons detected.

Task 2. Read the extract from a mud logging company's website promoting
their Data Acquisition System. Underline the key elements of the digital
recording service described on the website:

Alternative systems

We have developed one of the most dependable and accurate Computer Data
Acquisition Systems in the industry. Depth, Rate of Penetration, Total Gas and
Chromatograph component gases are all read and plotted by the computer. Plotting
of component gases by the computer is a revolutionary development that gives an
accurate depiction of Show zone character and provides a tremendous database to
utilize Pixler Ratios to evaluate re wellbore.

For further information the DAS, visit http://www.pmles.com/live-well-data-
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Task 3. Here are two extracts from a company website advertising their mud
logging services. Fill in the blanks using the words in the box:

compatibility, cuttings, instrumentation, interpretations, loggers, manned, remotely,
reports, submitted, tours, trailer, zone of interest

Two Technician Mud Logging Service
With this service, we provide the following:

“one Computerized Mud Logging (1) equipped with Digital Data Acquisition
_System, Total Gas and Chromatograph;
logging trailer (2) 24 hours each day. Two technicians rotate (3) and each
1s responsible for keeping all records and reports updated and (4) on a timely
_basis;
_continuous monitoring of gases coming from the wellbore;
lithological (5) and fluoroscopic examination of well (6) caught at

_properly lagged intervals by the loggers;
Trip Gas Reports after each trip to help determine where gases are coming from;

:Well Information Transfer Standard (WITS) Compliant;
updated mud logs and drilling/geological (7) are e-mailed daily.

Remote Service Mud Logging
_This service:

uses our standard digital mud logging (8) and provides: Total Gas,
_Chromatographic Analysis and Drilling Time (in minutes per foot);
uses satellite technology to (9) operate the unit;

“has WITS (10) i.e., gas readings can be viewed on Drilling Rig
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instrumentation;

" includes experienced (11) who monitor units at least every three hours;

"includes a local technician directed by the central monitoring station;

" guarantees efficient data dissemination, whether it is across the wellsite or across the
continent;

“enables clients, using Internet Explorer, to view 'zones of interest' as they are being
drilled;

“includes the option, at Operator's request, for one of our experienced staff to be at
the wellsite when a (12) is being drilled (additional charge).

Task 4. Use your knowledge and the information available in this unit to
match the word or phrase to the correct definition. Give Russian equivalents:
a) cased-hole logging, b) core, c¢) depth strip, d) lithologic log, €) openhole
logging, f) rock sample, g) sidewall coring, j) sonde, k) wireline well log.

1. A physical description of the rocks through which the well is drilled.

2. A vertical scale of depth in the well.

3. A collection of cuttings which are examined for evidence of hydrocarbons.

4. A cylinder of rock drilled from the formation with special equipment.

5. An operation to take cuttings from a specific area of drilling, sometimes using
explosive charges fired into the wall of the well.

6. Information gained by using an electric tool lowered into the well on a cable.

7. An electric tool used in wireline well logging.

8. Logging while the walls of the well are still bare.

9. Logging in wells in which casing has been cemented into the well.

Task 5. Underline the verbs which describe logging activities:

assessing attaching capping calculating
checking circulating extrapolating converting
identifying lending measuring mapping
monitoring plotting sealing sampling

UNIT 27

WIRELINE WELL LOGGING

Words to know

wireline BCIIOMOraTeIbHbIA KaHAT, TAJICBBINA KaHAT

armoured cable apMHUPOBAHHBIN Ka0eIb

expandable arms pacnopKu, KPOHIITEHH pacOPHO KOJIOHKU
bow-spring JyrooOpa3Has MpyKuHa

kick BUOpanusi 6ypoBoro kadess

resistivity yACIBHOE COMPOTUBIICHHE

spontaneous potential €CTECTBECHHBIN MMOTEHIINAI



conductivit IIPOHUIIAEMOCTD, IIPOBOIUMOCTD
y ,

induction log auarpaMmMma UHIYKIIMOHHOTO KapoTaxka
gamma ray raMma-iay4

neutron HEUTPOH

formation density IJIOTHOCTH IUIACTA

caliper KaBEPHOMETP, HYyTPOMEP
magnetometer MarHuTOMETP

Task 1. Read the text and answer the questions:

At various stages during drilling, the drillstring is raised from the hole and a
sonde containing a number of different logging tools is lowered to the bottom. The
sonde is attached to armoured cable and is reeled back up at a steady speed,
transmitting data to the loggers on the surface. The sonde makes contact with the well
sides as it ascends, by means of expandable arms or bow-springs, which also act as
transmitters for the electrical, acoustic or radioactive properties being examined in
the formation. The information is recorded in different tracks on the log, alongside
the depth strip. Zones of interest are shown by kicks when the measurement moves
from one side to the other.

1. What exactly is a sonde?
2. How does it work?

Task 2. Read and translate the text:

Different types of wireline well log

There are many different types of log — here are some of the most common
examples.

The first type of log, invented by the Schlumberger brothers in the 1920s,
was an Electrical Log used to measure resistivity. It passed an electrical current
into the formation and the resistivity to the current indicated the presence of
hydrocarbons. Nowadays, resistivity is measured in other ways, but the electrical
log 1s still used to measure the current generated by contact between mud and
natural waters in the pores of a reservoir rock. This is known as Spontaneous or
Self Potential (abbreviated to SP) and is recorded on Track 1 of the log. Different
types of sedimentary rocks have different SP signatures, enabling identification
by the petrophysicist.

Nowadays, resistivity (or its inverse, conductivity) is measured by an
Induction Log (IL), which allows the electric current to be focused and induced in
a very specific zone of the formation. The tool can measure shallow, medium or
deep resistivity depending on how far into the formation the current is passed. Oil
and gas have very high resistivity and their presence shows a kick on the log.

A third type of log is the Gamma Ray Log (GRL), which uses a scintillation
counter to measure natural radioactivity in the rock. There are three main
sedimentary rocks — shale, limestone and sandstone. Only shales are radioactive
and they kick to the right on the log. Other sedimentary rocks kick to the left.
Gamma ray logs are frequently used because they can be run in both openhole and



cased-hole and are relatively cheap.

Then, there are two types of log which act as radioactive sources. The first
is a Neutron Porosity Log (NL), which bombards the rock formation with high
speed atomic particles (neutrons). When a neutron meets a hydrogen particle, a lot
of its energy is absorbed and gamma rays are produced. On the log, either the
slow- moving neutrons or the gamma rays are counted, and this shows the
porosity of the rock because the greater the number of neutrons and gamma rays,
the more porous the rock. The log shows porosity as a percentage.

The other is a Formation Density Log (FDL), also called a Gamma-Gamma
Log. This measures the density of the subsurface rock by emitting gamma rays,
which are absorbed when they encounter dense formation, but less so when they
meet porous rock. So, in this case, a high measurement is an indicator of
hydrocarbons.

The last log is the Caliper Log (CAL). This is used to measure the diameter of
the hole. It has sensors which brush the side of the hole as it is run up and generate a
record of the size. The hole size is important for making calculations of cement
quantities for casing, and also for the calibration of compensated logs.

Task 3. Fill in the table below in as much detail as you can from the
information provided in Task 2. See if you can complete the table by carrying out
further research on the Internet:

Some Common Wireline Logs and their Uses
Name and Alternative name Track Uses

abbreviation
Spontaneous Potential
(SP)
Induction Log (IL)
Gamma Ray Log
(GRL)
Neutron Porosity Log
(NL)
Formation Density
Log (FDL)
Caliper Log (CAL)

Alternatives to wireline logging
Task 4. Match up the two parts of each sentence to form complete and
factually correct sentences:

1. MWD is often used in directional | a) and data is transmitted to the surface
drilling by fluid pulses in the drilling mud.

2. LWD provides an alternative to wire | b) showing the orientation of the drill bit.
line drilling
3. Sensors are attached to the drill | ¢) because it acquires information about




string just above the bit deviation and azimuth.

4. Using a magnetometer, d) which automatically adjusts the
direction of drilling as it goes along.

5. A horizontal well can be drilled with | e) the deviation of the well in relation to

geosteering the earth's magnetic field can be
measured.
6. A directional log is recorded f) as a means of getting information about

rock and fluids properties, such as
resistivity, porosity and radioactivity.

Task 5. Make a comparison between mud logging and wireline well logging.

UNIT 28
ANATOMY OF AN OIL FIELD

Words to know

basement reoIoruueckuii GyHaaMeHT

impinge CTAJIKUBATHCS, HATBIKATHCS

enhance YIIy4IIaTh

lime U3BECTh

evaporitic UCTIAPSIOLIUNACS

anhydrite 0e3BoHAs CEepHOKHUCIIAs U3BECTb,
cynbdar kanbius (CaSOy,)

inaccessible HEJIOCTYIHBIN, HEAOCITaeMBbIit

fossils OKaMCHEJIOCTH, HCKOITAEMBIC OCTATKH

landmark HAa3EMHBIA OPUEHTHUD

salinity MHHEPAIN3aLHs, COJEHOCTh

infrastructure nHppacTpyKTypa

grains of sand MECUYNHKHU

dense TJIOTHBIN

Task 1. Read a geological description of one of the world's major oilfields
and answer the questions:

Ghawar 1is an oilfield in Saudi Arabia. It is located about 100 km (62 miles)
WSW from the city of Dhahran in Al-Ahsa county of the Eastern Province.
Measuring 280 km x 30 km (170 miles x 19 miles), it is by far the largest
conventional oilfield in the world. The field is entirely owned and operated by Saudi
Aramco, the nationalized Saudi oil company.

Ghawar occupies an anticline above a basement fault block dating to
Carboniferous time, about 320 million years ago; Cretaceous tectonic activity, as the
north-east margin of Africa began to impinge on south-west Asia, enhanced the
structure. Reservoir rocks are Jurassic Arab-D limestones with exceptional porosity
(as much as 35% of the rock in places), sourced from the Jurassic Hanifa formation, a



marine shelf deposit of mud and lime with as much as 5% organic material (1% to
2% 1s considered good oil source rock). The seal is an evaporitic package of rocks
including impermeable anhydrite.

1. Which geological period does the oilfield date from?
2. What kind of trap has created the reservoir?
3. Describe the type, source and features of the reservoir rocks.

Task 2. Read and translate the text. Discuss the questions:
New Frontiers of Oil Production

TNK-BP, the Russian oil company, and the British oil company, BP, has just
brought on-stream a pioneering big new oilfield in eastern Siberia. The project is part
of a wave of development overcoming huge technical challenges to reach previously
inaccessible crude oil reserves in Russia. The crude oil at Verkhnechonskoye is some
of the oldest in the world, formed 500 million years ago from fossils of some of the
first life forms on the planet. That makes it 300 million years older than the world’s
deepest freshwater lake, Baikal, which is the nearest well-known natural landmark.

The age of the oil deposit, which takes its name from the nearby head of the
river Chona, creates special problems. For a start, there is almost no experience in the
industry in dealing with such ancient pre-Cambrian rock. ‘There are only one or two
fields in the entire world as old as Verkhnechonskoye,” said Summers, the TNK-BP
chief operating officer.

The temperature in the reservoir is about 18 degrees Celsius (64.4 Fahrenheit),
much colder than in other fields, said Sergei Brezitsky, executive vice president for
upstream operations at TNK-BP. ‘By the time the oil reaches the surface, it is at
minus 2 degrees.” Hot water must be pumped around the pipe to keep the oil flowing.
The rock containing the oil is also salty, so the company is experimenting with ways
to reduce the salinity to acceptable levels for pumping into the pipeline network.

Finally, the geological structure of the oil deposits is complex, meaning that
with conventional drilling, a large number of expensive wells would be needed to
maximize production. Soviet oil engineers drilled perhaps 100 exploratory wells at
the field. They gave up because of the difficulties and lack of infrastructure.

1. What information can you find about the geology of the oilfield?
2. Why is bringing it on-stream such a complex operation?

Task 3. Translate the sentences into Russian:
1. During the period when the rock formations on the coast of north-east Africa
pushed up against the south-west coast of Asia.
2. The completion of the petroleum trap consists of rocks originally created by
evaporation.
3. Crude oil reserves which could not have been reached before this operation
started.
4. The rock formation here is much older than nearly all other oil and gas fields in



the world.

5. The rock is very salty and the company is trying to find ways to make it less so.

6. Previous efforts to exploit the area failed because of the cold temperatures, the age
of the rock formation and because there were no roads.

Task 4. Find the answers to these clues:
1. A geological feature where oil and gas can be contained.
2. On a map, an indication of the distance represented by the map.
3. What hydrocarbons do when they move through a layer of sedimentary rock.
4. In seismic, an acoustic receiver used in land exploration.
5. The area of rock where petroleum originally comes from and the origin of sound
in a seismic survey.
6. An example of a stratigraphic trap, a bend in a layer of sedimentary rocks.
7. A flat surface that can be shown on a map or in a mathematical figure.
8. The most common sedimentary rock, found in riverbeds and seabeds, etc.
9. A piece of electrical equipment filled with measuring devices and used in wireline
logging.
10. This means that the oil and gas in a reserve is getting less and less.
11. A sedimentary rock consisting mostly of grains of sand.
12. With holes which allow hydrocarbons to migrate.
13. The dense layer of rock which prevents petroleum from escaping from a trap.
14. This describes a hill with very small gaps between the contour lines.
15. The physical characteristics of a rock formation.
16. The speed of, for example, a sound wave as it travels through rock.
17. The flow of electricity or water.

Task 5. Prepare your own “Anatomy of an oil field” on a field of your
choice, researching as necessary to find as much geological and geophysical
information as possible.




UNIT 29
WELL COMPLETION

Words to know

plug
set pipe
frac pack

proppant
bonded seal

perforate

3a0MBaTh, 3AJIMBATh [IEMEHTOM

BCTaBIIATh TPyOy

CUCTEMA JUIS THAPABINYECKOTO pa3phiBa
miacTa

PACKIIMHUBAIOIIAMCS areHT

YIUIOTHEHHE MEXIy oOcanHoil TpyOoit u
CT€HOU CKBayKUHBI

OypuUTb, JIeJIaTh OTBEPCTHUS



detonation B3PBIB, JICTOHAIUSA

sand screen MECOYHBIN (PUITBTP

washout MIPOMBIBKA

hydrostatic effect THJIpOCTaTHUECKUit 3 ekt

cement slurry LEMEHTHBIN pacTBOP

retard 3aMeISITh

accelerate YCKOPSITh

casing oOcajgHas TpyOa

tongs KITFOY JUTSI TPYO, IITUTIITBI

wiper plug BEPXHsISI [IEMEHTUPOBOYHAsS MPOOKa

filter cake bunbTpalliOHHas  Kopka  OypoBOro
pacTBopa

Christmas tree dboHTaHHas apmartypa

wellhead YCTBEBOE OTBEPCTUE CKBAKUHBI

casing head roJIOBKa 00CaTHOM KOJIOHHBI

Task 1. Read an extract from the BJ Services company's web page about
completion services. Underline the positive phrases used to sell the service that
they offer:

Completion Systems

BJ Services offers a complete line of completion systems for all applications,
including conventional completions and horizontal wells in both gravel-packed and
conventional configurations. Products range from conventional Permanent Packer
Systems to high-performance Retrievable Gravel Pack Systems (10,000 psi). These
systems have been field tested and proven to work in the most demanding
environments. BJ’s tool systems are specifically designed to handle the increased
demands of today’s high rate, high pressure frac-pack completions.

All tool components are designed for maximum erosion resistance, allowing
rates up to 35 barrels per minute at proppant volumes up to 400,000 pounds, and all
are 10,000 psi differentially rated. Bonded seals are used at all critical points for
positive sealing integrity.

The concept of a reliable one-trip perforating and Gravel Pack/Frac Pack
system has long been the goal of operators and service companies. One of the main
problems has been the extreme force generated during perforating gun detonation,
which has been the cause of damaged packers, twisted screens, premature packer
setting, and other types of failures. BJ Services’ solution to the problem is the
ComPlete Re leasable Single Trip (RST) System.

Task 2. Read and translate the text. Answer the questions:
Well Completion
After drilling and casing the well, it must be ‘completed’. Completion is
the process in which the well is enabled to produce oil or gas.
In a cased-hole completion, small holes called perforations are made in the
portion of the casing which passed through the production zone, to provide a
path for the oil to flow from the surrounding rock into the production tubing. In



openhole completion, often ‘sand screens’ or a ‘gravel pack’ is installed in the
last drilled, uncased reservoir section. These maintain structural integrity of the
wellbore in the absence of casing, while still allowing flow from the reservoir
into the wellbore. Screens also control the migration of formation sands into
production tubulars and surface equipment, which can cause washouts and other
problems, particularly from unconsolidated sand formations in offshore fields.

After a flow path is made, acids and fracturing fluids are pumped into the
well to fracture, clean or otherwise prepare and stimulate the reservoir rock to
optimally produce hydrocarbons into the wellbore. Finally, the area above the
reservoir section of the well is packed off inside the casing and connected to the
surface via a smaller diameter pipe called tubing. This arrangement provides a
redundant barrier to leaks of hydrocarbons, as well as allowing damaged
sections to be replaced. Also, the smaller diameter of the tubing produces
hydrocarbons at an increased velocity in order to overcome the hydrostatic
effects of heavy fluids, such as water.

In many wells, the natural pressure of the subsurface reservoir is high
enough for the oil or gas to flow to the surface. However, this is not always the
case, especially in depleted fields where the pressures have been lowered by
other producing wells, or in low permeability oil reservoirs. Installing a smaller-
diameter tubing may be enough to help the production, but artificial lift methods
may also be needed. Common solutions include downhole pumps, gas lift or
surface pump jacks. Many new systems in the last ten years have been
introduced for well completion. Multiple packer systems with frac ports or port
collars in an all-in-one system have cut completion costs and improved
production, especially in the case of horizontal wells. These new systems allow
casings to run into the lateral zone with proper packer/frac port placement for
optimal hydrocarbon recovery.

1. What is the difference between an 'openhole completion' and a 'cased-hole
completion'?

2. How is the flow of hydrocarbons into the well improved?

3. What artificial ways of bringing oil and gas to the surface are used?

Task 3. Rearrange the steps described below into the most logical order,
under each of the three stages: Preparing the well, Running casing, Cementing:
1. A cementing head is attached to the wellhead to receive slurry through a line from
the pumps.

2. A temperature log is run to locate the top of the setting cement from the heat it
gives off.

3. A wet slurry is prepared by mixing together sacks of dry cement and water.

4. Casing string is guided down the well using a guide shoe and centralizers.

5. Cement additives, for example, to retard or accelerate setting time, are added.

6. Mud is circulated for a period of time to remove any remaining cuttings.

7. One by one, each casing joint is stabbed into the casing string already in the hole.
8. The cement is allowed to set (waiting on cement, WOC) for 8 to 12 hours.



9. The cement slurry is pumped down the hole.

10. The joints are screwed together using casing tongs.

11. The threads of the joints are sealed tight with a thread compound.

12. The well is conditioned by running a drillstring with a used bit into the well.

13. The wiper plugs, guide shoe and any cement at the bottom are drilled out.

14. Two wiper plugs are run into the hole to force the slurry through the guide shoe
and up into the annulus of the well.

15. Wall scratchers are run up and down or rotated in the well to scrape filter cake
off the well sides.

Task 4. Read and translate the sentences into Russian. Do you think these
sentences refer to openhole or cased-hole completions?
. There is no casing in the producing formation.
. It is more expensive because more casing is used.
. It can only be used where the formation is clearly defined.
. It cannot be used in soft formations which might cave into the well.
. The casing is set before the pay is drilled.
. In sand formations, an under reamer is run to make a cavity in the pay zone.
. A gravel pack can be used to consolidate the soft formation.
. Fluids can flow through a screen or slotted liner in the well.
. Perforations are shot through the casing and cement and into the formation.
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Task 5. Read about a Christmas tree. Give Russian equivalents to the

highlighted words:
Christmas tree

Oil wells where oil can flow without artificial help (and gas wells which
always flow naturally) are fitted with a Christmas tree - a series of pipes, fittings,
valves and gauges. The Christmas tree is attached to the wellhead, the large steel
fitting on top of the well, consisting of a tubing head on top of the casinghead.
Sticking out of the lower section of the Christmas tree is the master valve, to turn off
the well in an emergency. Above that, there is one, or sometimes two, wings,
depending on the number of producing zones being controlled. Each wing has a
valve to regulate flow. At the top of the Christmas tree is a pressure gauge to
measure tubing pressure.

Task 6. Design a PowerPoint slide entitled “Key Elements of a Completion

System”, comprising a list of the key elements and a short explanation of each,

listed with a bullet points.

UNIT 30
SURFACE TREATMENT

Words to know

free-water CBOOOIHAA BOJIA



knockout JIOBYIIIKA

compact KOMITaKTHBIN

capture OpaTh ¥ OTHIENATH OT (PIIFONIOB
droplets KalleJIbKH, BKPATUICHHSI

vane JIOTIaCTh, (uIrorep

tangential HaIlpaBJIEHHBIN 110 KacaTeIbHON
nozzle CIIMBHOW HAKOHEYHHK

centrifugal force
drain

LEHTPOOEKHAs crjia
OTBOJI BOJbI

spin 3aKpy4HUBaTh

converge CONMMKATHCS, CTEKATHCS

vortex BUXPb, BOJIOBOPOT

mist He(TSHAS MBLTb, BIMKA

diffusion pacrpocTpaHeHne, pacibUICHUE

coalesce CJIMBAThCSl, CPAIUBATHCS

sweetening OYHUCTKA OT aKTUBHBIX COCIMHEHUHN CEepBI
impurity 3arpsi3HsONas IPUMECh

COITOSIVE gas KOPPO3HOHHBIHN T'a3

Task 1. Read the text and answer the questions:

Oil and Gas Separators

An oil and gas separator is used to separate oil, gas and water from the stream
of fluids produced by a petroleum well. It can be either vertical or horizontal and can
be either spherical or cylindrical in shape.

Separators can be divided into two types — two-phase and three-phase. The
two-phase type handles only oil and gas, whereas the three-phase type deals with oil,
gas and water. This type is commonly called 'free-water knockout'.

In addition, a separator can be categorized by operating pressure. Low-
pressure separators operate from 10 to 180 psi (69 to 1241 kPa). Medium - pressure
units handle pressures of 230 to 700 psi (1586 to 4826 kPa). High - pressure
equipment can cope with pressures of 975 to 1500 psi (6722 to 10,342 kPa).

The separation is mainly achieved by the force of gravity, which means that the
heaviest fluid settles to the bottom of the vessel and the lightest rises to the top. The
degree of separation achieved will depend on the operating pressure of the separator,

on the amount of time the fluid mixture spends in the vessel and on the flow rate of
the fluids.

What are the main ways of categorizing oil and gas separators?
What are the key factors involved in separation?

Task 2. Read and translate the text. Discuss the difference between primary
and secondary separation:
Primary and secondary separation
Separation



This compact, lightweight, vertical separator is ideally suited for separation
processes containing moderate amounts of liquid (less than 500 barrels per
MMsct).

NATCOQO's Porta-Test Whirlyscrub V™ Separator captures over 99.9% of all
liquid droplets larger than microns, exceeding the performance of most vane-type
separators. Over 35 years of experience with this product allows us to optimize the
separator design for your application.

How It Works

Primary separation takes place as gas enters through a tangential nozzle,
creating centrifugal force and forcing the heavier liquid particles to the vessel wall.
From there, the liquids drain to the stilled chamber in the bottom of the vessel.
Secondary separation occurs as the spinning gas converges at the centre of the
separator and enters the vortex finder tube. Inside the vortex finder tube, the gas
spins at a higher velocity and forces any remaining liquid to the tube wall.

This liquid 1s swept upward toward the gas outlet. Prior to exiting the vessel,
the liquid and a 10% side stream of gas are drawn through a small gap in the vortex
finder tube and returned to the primary separation section. A low pressure area in
the primary separation section created by the spinning gas provides the necessary
differential pressure driving force.

Task 3. Choose the best word to replace the underlined word or words in
each sentence:
1. Every separator has a diffusion section that makes an initial separation of gas and
liquid from the entrance to the vessel.
a) income b) inlet c) incline d) intend
2. Liquid drops to the bottom of the separator where the remaining gas is removed,
a) lowers b) reduces c) falls d) declines
3. Emulsion has droplets of liquid that are held in oil.
a) suspended b) depended c) upended d) pretended
4. In the diffuser section, fluids are circulated rapidly around the shell of the vessel,
a) circled b) rounded ¢) spun d) rotated
5. Mist extractors are used to coalesce and take out liquid droplets before the gas
flows out

a) replace b) replenish c) restore d) remove
6. A back-pressure valve keeps at the correct level the gas pressure in the separator,
a) retains b) sustains c) detains d) maintains
7. In a free-water knockout separator, water is taken from the bottom, oil from the
middle gas from the top.
a) drawn b) thrown c) blown d) grown
8. During the process of separating gas from liquid, liquid can be soaked up by silica
or other suitable chemicals.
a) drained b) absorbed c) condensed d) evaporated

Task 4. Match the definitions to each processes carried out during the
treatment of gas:



absorption, compression , conditioning, cooling, dehydration, stripping, sweetening

. The removal of impurities (in general) from natural gas.

. The removal of liquids (in general) from natural gas.

. The removal of water from natural gas.

. The removal of corrosive gases, such as CO, or H,S, from natural gas.

. Increasing pressure on natural gas, thereby reducing its volume.

. Lowering the temperature of natural gas to remove hydrocarbon liquids.
. Using special chemical products to soak up hydrocarbon liquids.
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Task 5. Read the passage below and make notes on the use of each of the
following methods of oil and gas measurement during storage and transfer on
_the surface:
_stock tanks
_a gauge tape
_a shake-out test
_turbine meter
_charcoal tests
_fractional analysis
an orifice meter

Once the oil has been separated, it goes through a flowline to the stock tanks
for storage, ready for transportation to the refinery by truck, tanker or pipeline. A
battery of stock tanks holds a minimum of four days' production. A gauger measures
the amount of oil in the stock tanks by lowering a gauge tape with a brass weight on
the end into the tank. Samples of the oil are taken and the temperature of the oil is
measured. It is also important to know the amount of impurities and this is done with
a shake-out test. The sample is centrifuged in a glass container and, because the
water and impurities are heavier than the oil, they fall to the bottom. The volume of
oil being transferred can be measured using a turbine meter. The flow of oil turns the
turbine at a steady rate and the number of turns is counted. For gas, compression or
charcoal tests are used to measure the condensate content of the gas. Fractional
analysis produces various measurements, including relative percentage of
hydrocarbon and water. Gas volume is measured by passing the gas through an
orifice — a small hole — and measuring the difference between the pressures on the
two sides of the orifice.

UNIT 31
WOROVER

Words to know

producing well AKCIUTYTAllMOHHAS! CKBAYKMHA
outrigger OaJyika, KpOHIIITEHH



bailer

JKCJIOHKaA, YCpIlaK

abrasion abpa3uBHOE UCTHPAHUE

corrosion XMMHUYECKOE PACTBOPEHUE, PA3MbIB

splits TPEIIMHBI

holiday MPOMYCK MPU U30JIALNUU TPYO

packer YIUIOTHUTENb, aKep

sidetrack OTKJIA/IbIBaTh, 3a0ypHUBaTh HOBBIA CTBOJ
CKBQKUHBI

clog 3aCOPUTHCS, 3aCTOMOPUTHCS

paraffin knife CKpeOOK JIJIsl OYMCTKU TPYO OT napaduHa

epoxy resins
casing roller

KOMITayH/IbI
OIpaBKa JJii pEMOHTa 00CaIHBIX TPYO

piston MOPIIEHb

milling bpe3epoBka
scraper epii1, CKpebok
debris 00JIOMKH TTOPOJIBI
winch nebeaka

Task 1. Read the dialogue and discuss the questions:

AJ: So, what kind of work do they need to do during a work over?

OS: Often, you get a build-up of sand in the wellbore and that has to be
removed.

You can do that by pumping salt water down the annulus or by running a bailer on
a wire line. That’s called a sand-control job. Sometimes, the casing gets damaged
by abrasion or corrosion and that can make holes or splits in the lining.

AJ: Do you have to replace all the casing then?

OS: No, fortunately there are various solutions to avoid all that hassle and
expense.

You can do a cement squeeze job ...

AJ: What’s that then?

OS: That’s when you fill gaps in the cement behind the casing. The gaps are
called holidays and you have to isolate the zone using packers and then perforate
the casing in that zone. Then you can pump the cement under pressure through the
perforations and into the holiday.

AJ: Sounds good. Does any of the pumping equipment ever break?

OS: Yes, now and again, the pumping rod can wear out and the lower part can
fall into the well.

AJ: So I guess you then have to use a fishing tool of some kind.

OS: That’s right. One’s called a mousetrap! And then there’s sidetracking.

AJ: Sidetracking?

OS: Yeah, that’s when there’s something blocking the well that can’t be
removed or repaired. It has to be bypassed with a directional hole. A window is
made in the casing just above the blockage and the well is plugged just below the
window.



Then, a special directional tool is used to drill off at an angle from the main well.
Then you can complete the hole in the normal way.

AJ: [ think I’ve got that. Anything else?

OS: Well, there are other work over jobs, but I reckon those are the most
common.

AJ: Thanks a lot, Orville.

1. Can you identify four different works over jobs that are mentioned?
2. Why is each job necessary?

Task 2. Here is a list of work over problems that can occur and a number of
suggestions for they might be solved. Match the problems with the solutions:
. A lot of sand is clogging the bottom of the well.
. The casing has collapsed.
. The pumping rod has broken in half and a piece has fallen down hole.
. The well has fallen in and the tube is blocked. We can't get the tube out.
. The tubing is clogged with wax.
. The seals on the down hole pump are worn.
. There are gaps in the cement behind the casing.
. There's a lot of water and mud in the well.
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a) Can we get it off with a paraffin knife?

b) Do you think we should do a swab job?

c¢) That means sidetracking, doesn't it?

d) They'll need replacing as soon as possible then.

e) We could either pump salt water down the annulus or we could stabilize it with an
epoxy resin.

f) We'll have to call in the fishing crew.

g) We'll need to open it with a casing roller.

h) I reckon squeeze cementing is the best solution for that, don't you?

Task 3. Read this paragraph about swabbing and fill in the blanks with
words from the box below:

attached, completed, hollow, killed, lower, piston, pressure, raised, removal, restore,
retain, wire line

Swabbing is the (1) or drilling mud from a well, so that the oil and gas
can flow into the well. A swab job can be done both after the well is (2) to
remove the last of the drilling mud, or to (3) production in a producing well. A
truck-mounted swabbing unit with a short mast is used to (4) a swab tool
down the tubing string a (5) A swab tool is a (6) steel rod with rubber
swab caps. When the swab tool is (7) , the swab caps seal against the tubing
to act as a (8) and lift (swab out) the liquid from the well. A lubricator (a
length of casing or tubing) is temporarily (9) above the valve on the tubing




head or casing head to provide a pressure seal.

The swab tool can be run into the well under (10) through the lubricator,
so well doesn't have to be (11) during swabbing. An oil saver is used on top of
the lubricator to (12) any oil coming up on the wire line.

Task 4. Complete these sentences by adding suitable prepositions:

1. work over operations, a rig is mounted a truck or trailer the
well and uses a winch driven the truck engine.
2. stability, guy wires are attached the mast and anchors
the ground.
3. a coiled tubing unit, the tubing i1s wound a reel. It is unwound
the reel and lowered the well.
4. The well is killed filling it kill fluid, pumped the casing tube
annulus pressure the tubing string is full.
UNIT 32
PETROLEUM PRODUCTION
Words to know
well stimulation BO30YK/I€HHE CKBAYKUHBI
reactivate 0’KUBJISATH, BO30OHOBJIATH
fracture 00pa30BbIBATH TPEIIUHbI
acidizing IPOBOJINTH KUCIIOTHYIO 00pabOTKy
waterflood 3aKauynBaTh BOAY B HEQTSIHYIO CKBAXKUHY
radial paaualibHbBIN, JTydeoOpa3HbIi
fractures TPEUIUHBI, Pa3JIOMBbI
paraffin napadua
mud cake buabTpaioOHHasE ~ Kopka  OypoBOTO
pacTBOpa
heterogeneous HEOJHOPOIHBII
intersect nepecekaTh
etch TpPaBUTh, IPOJIABIIUBATH
ceramic beads KepaMUYECKHE BAIIUKU
sintered CHIEKIIHUICS
bauxite OOKCHUT, aTIOMUHUEBAS pyJia
slimy BSI3KHH, CKOJIB3KUN

Task 1. Read the article from Oil Voice magazine and answer the question:
Can you identify three techniques that were used in Orenburg to produce o0il?
Successful Well Stimulation in Orenburg, Russia

Aladdin Oil & Gas Company ASA has completed the well stimulation on
Well #51 at the Bogdanovskaya license in Orenburg. The well is now in
production, producing 100 barrels of oil per day. Through the use of pumps, the
production is expected to increase further.



The work 1s conducted by Schlumberger’s Russian subsidiary, Petroalliance,
and is completed according to the stimulation programme developed by the
consultancy TRACS. The TRACS programme is providing the expected results,
about 100-150 barrels per stimulated well.

Petroalliance will immediately initiate the stimulation of Well #39, and
thereafter go to Well #41 and #33, as the equipment is within reach in the
Orenburg region throughout the spring. Simultaneously, Well #65 will be
reactivated. Subsequently, sidetrack drilling of Well #34 and #47 will be
commenced. The sidetrack drilling i1s expected to give somewhat higher
production rates, compared to ordinary well stimulation.

Aladdin Oil & Gas Company reiterates the production target of 700—1,000
barrels per day for the existing wells.

Task 2. Give Russian equivalents to the following expressions:
Well stimulation, multiple fracturing, hydraulic fracturing, well clean-up
acidizing, enhanced production, water flood.

Task 3. Read and translate the text. Discuss the question:
The GasGun

How it works

Creates multiple radial fractures extending 10 to 50 feet from the wellbore.
Minimal vertical growth avoids problems often associated with hydraulic
fracturing.

Removes skin and cleans up the wellbore damaged by perforators, drilling
fines, cement, paraffin, mud cake, etc.

Stimulates heterogeneous production zones, such as lenticular sands, with a
higher probability of success. Fractures reach out in several directions, thus
increasing your chance of intersecting the producing formations.

Improves effectiveness of acidizing by fracturing first with the GasGun,
allowing acid to etch new channels into formation.

Enhances production in naturally fractured reservoirs by intersecting more
fractures.

Prepares well for hydraulic fracturing by breaking down formation first
with the GasGun. Treating pressures are often dramatically reduced.

Increases injection and withdrawal rates in gas storage wells damaged by
compressor oils.

Improves waterflood efficiency by providing increased and more uniform
injection rates.

Which functions does the GasGun fulfil?

Task 4. Put the following steps into the correct order of fracture stimulation:
Frac Job or Fracture Stimulation
1. The well is then reopened and is ready to test.
2. There is a substantial amount of effort spent designing the correct type of frac job
for well. The cost to perform a frac job ranges from $50,000 to more than $1 million,



depending on the size and complexity of the job.

3. These fractures are extended a long distance from the well by pumping this
proppant-loaded frac fluid at a high enough pressure to continue cracking the rock.

4. This crack is then filled with sand or an artificial proppant (ceramic beads, sintered
bauxite or glass beads) to allow the freer flow of oil or gas from the rock to the
wellbore.

5. This is a technique used by engineers to create a crack or fracture in the rock that
contains oil or gas.

6. This process is carried out using trucks equipped with high-pressure pumps and
sand/proppant mixers (called 'blenders') mixing the proppant with an engineered 'frac
fluid' (usually a slimy looking watery substance) that is pumped down the well until
the rock actually cracks or fractures.

7. When the process is complete, the well is closed and the fluid and proppant
allowed to settle.

Task 5. Which of these verbs can be used to complete the following sentence?

allowed, avoided, cut, damaged, enhanced, improved, increased, inhibited,
performed, provided, reached, reduced, removed, stimulated

We have production by around 150 barrels per day.

Task 6. Prepare a short presentation slide about different techniques of
producing well.

UNIT 33

IMPROVED OIL RECOVERY

Words to know

oil recovery no6brya HeTH, HEPTEOTAaUA
displace nepemMeniaTh

thermal recovery TemioBasg 100bkua

dissolve PacTBOPATHCS

detergent BCIICHUBAIOIIUN areHT
surfactant cypdaktadT

hamper TOPMO3UTb, 3aTPYIHIThH
unpredictability HEIpPEeCKa3yeMOCTh

fertilizer yaoOpeHue

reservoir MECTOpPOXKACHNE, HEPTECHOCHBIN CIION
drive BBITECHEHUE

bubble out My3bIPUTHCS, OyJIbKATh

gas cap razoBas IIafnKa, ra30BbId Ko
slug BOJIsiHAs MpoOKa

miscible CIIOCOOHBIN CMENIUBATHCA




Task 1. Read and translate the text. Answer the questions:
Primary, secondary and tertiary recovery

So, what exactly is the purpose of enhanced recovery? Well, as I'm sure you
know, crude oil development and production in US oil reservoirs can include up to
three distinct phases: primary, secondary and tertiary (or enhanced) recovery.
During primary recovery, the natural pressure of the reservoir or gravity drives oil
into the wellbore, combining with artificial lift techniques (such as pumps) to bring
the oil to the surface. But only about 10% of a reservoir's original oil in place is
typically produced during primary recovery. Secondary recovery techniques add to
the field's productive life by injecting water to displace the oil and drive it to a
production wellbore, resulting in the recovery of another 20 to 40% of the original
oil in place. However, a lot of the easy- to-produce oil has already been recovered
from US oilfields, and so producers are increasingly using tertiary or enhanced oil
recovery (also called EOR) techniques that offer us prospects for ultimately
producing 30 to 60% or more of a reservoir's original oil in place.

1. What is the difference between primary, secondary and tertiary recovery?
2. Why are US producers using tertiary recovery now?

Task 3. Read the extract and discuss how each method works:
Enhanced recovery methods

Three major categories of EOR have been found to be commercially
successful in varying degrees. First of all, there's thermal recovery, which involves
the introduction of heat, such as the injection of steam to lower the viscosity or thin
the heavy viscous oil, and improve its ability to flow through the reservoir.
Thermal techniques account for over 50% of US EOR production, primarily in
California.

Then there's gas injection, which uses gases such as natural gas, nitrogen or
carbon dioxide that expand in a reservoir to push additional oil to a production
wellbore, or other gases that dissolve in the oil to lower its viscosity and improve
its flow rate. Gas injection accounts for nearly 50% of EOR production in the
United States.

And thirdly, there's chemical injection, which can involve the use of long-
chained molecules called polymers.

These increase the effectiveness of waterfloods, or the use of detergent-like
surfactants, to help lower the surface tension that often prevents oil droplets from
moving through a reservoir. Chemical techniques account for less than 1 % of US
EOR production. However, these techniques have been hampered by their
relatively high cost and, in some cases, by the unpredictability of their
effectiveness.

Task 4. Read the extract and make notes on each of the projects:
C0, gas injection
The EOR technique that is attracting the most new market interest is carbon



dioxide (C0,) EOR. New technologies are being developed to produce CO, from
industrial applications, such as natural gas processing, fertilizer, ethanol and
hydrogen plants in locations where naturally occurring reservoirs are not available.
One demonstration at the Dakota Gasification Company's plant in Beulah, North
Dakota, is producing C0, and delivering it by a new 204-mile pipeline to the
Weyburn oilfield in Saskatchewan, Canada. Encana, the field's operator, is
injecting the CO, to extend the field's productive life, hoping to add another 25
years and as much as 130 million barrels of oil that might otherwise have been
abandoned.

We are funding another project in the Hall-Gurney field in Kansas, seeking
to demonstrate that CO, EOR can provide energy, economic and environmental
benefits. A companion project underway in the Hall-Gurney field involves testing
the feasibility of 4D high resolution seismic monitoring of C0, injection in thin,
relatively shallow mature carbonate reservoirs. Incorporating this kind of time-
lapsed monitoring data into C0,-EOR programmes could dramatically improve the
efficiency and economics of using the technology in many midcontinent fields.

Task 5. Read and translate the following paragraphs about three types of oil

reservoir drive:
Natural drives

Dissolved Gas Drive

When a well is drilled, pressure on the oil in the reservoir can be released
and gas can bubble out of the oil. The pressure of the oil forces the oil through the
rock into the well. This type of drive reservoir is very inefficient. It has a very
rapid decline in both reservoir pressure and oil production rate, as the oil is
produced. There is a very rapid increase in the gas/oil ratio near the end of
production.

Free Gas Cap Expansion Drive

In some fields, there is a gas cap above the oil which expands in production
and puts the oil under pressure. This type of drive shows a moderate fall in
reservoir fluid pressure and production as the oil is produced. The gas/oil ratio rises
sharply when the oil has nearly all been produced.

Water Drive

Reservoirs with water drive are driven by the expansion of water below or
adjacent to the reservoir. As the oil is produced, it is replaced by water. An active
water drive exerts almost constant reservoir pressure and oil production throughout
the life of the well. Gas/oil remains the same, but eventually, when the reservoir
'goes to water', water production increases dramatically.

Task 6. Read the description of five types of improved recovery. Each has a
key phrase missing. Which key phrase belongs to each description and where
should it be inserted?

and make it more fluid, in separate slugs, some of the remaining, that dissolves in the
oil, to sustain the fire




Once the natural drive of the reservoir is exhausted, oil companies turn to other
methods to boost recovery:
1. Waterflood: This technique is usually the first to be tried after primary production.
It involves injecting water through injection wells. The water forces the oil through to
producing wells. It can recover 5 to 50% of the remaining oil in place.
2. Miscible gas process: This technique involves injecting a gas (usually carbon
dioxide or liquid petroleum gas) into the reservoir. It can recover about 35% of the
remaining oil.
3. Chemical flood: This technique involves injecting different chemicals, each
serving a different purpose, into the depleted reservoir. This recovers around 40% of
remaining oil, but can only be used in sandstone reservoirs, not carbonates.
4. Steamflood: This technique involves using heat to make heavy oil more fluid for
recovery. Steam is injected into the reservoir to heat the oil. Recovery rates can vary
from 25% to 60% of the oil in place.
5. Fire flood: This is another thermal technique in which subsurface oil is set on fire
and air is injected into the reservoir. The oil becomes more fluid and flows towards
the producing wells. Approximately 30 to 40% recovery is expected with this
method.

UNIT 34

PIPELINES

Words to know

dual JIIBOMCTBEHHBIN, IBOMHON
sabotage BpEIUTh

warning system CHUCTEMa OTIOBEIIEHUS
interference HapyllleHUe, BMEIIATEIbCTBO
tamper HUCIIOPTUTH

locate pacnoJiaraTbCs

disruption pa3pbIBaHUE

fibre-optic CTEKJIOBOJIOKOHHBIN

rupture npo0oii

tamper proof 3aIUIIECHHBIA OT BOPOBCTBA
turnkey system MOJIHOCTBIO TOTOBAsI CUCTEMA
immune YCTOMYHUBBIN

intrusion HapyllleHHue, HEMPaBOMEPHBIHN 3aXBaT
irrespective of HE3aBUCHMO OT

regardless of HE3aBUCHMO OT

threat yIrpo3a, ONacHOCTh

robust KPETKui

terrain MECTHOCTh, TEPPUTOPHS
delivery JI0OCTaBKa

foolproof HECJIOKHBIN, MOHSITHBIN BCEM



Task 1. Read and translate the text. Discuss the questions:

Westminster Dual Purpose Pipeline Security and Leak Detection System

The protection of pipelines against sabotage, illegal tapping and terrorist
action, combined with the detection of leaks in buried pipelines, etc., is a high
priority in all countries, but until now has been notoriously difficult to achieve.

The Dual Purpose Pipeline Security/Leak Detection System is an entirely new
advanced early warning system for the detection of third party interference (TPI)
tampering and illegal tapping attempts, as well as locating leaks in buried oil, gas and
liquid pipelines.

Leaks, damage, illegal tapping and sabotage to pipelines is a worldwide
problem costing pipeline operators millions of dollars a year in disruption and lost
production, not to mention loss of life that often occurs. Westminster's unique
solution to the problem is to provide a Dual Purpose Pipeline Security and Leak
Detection System utilizing a single fibre-optic cable run adjacent to the pipeline.

This system allows the detection of illegal tapping or sabotage of the pipeline,
while also providing the benefit of real-time monitoring against any ruptures or leaks.

Product Benefits

Early warning of leaks

Early warning of potential disruption

Immediate and accurate location of disturbance

Tamperproof

Easy to install and low maintenance

High levels of physical security

Low risk of service interruptions

Turnkey system
Why is the system 'dual purpose'? How does it work?

Task 2. Prepare a short presentation slide about one of the following
pipelines:
Baku-Novorossiysk
Brent System, Kazakhstan-China
Trans-Alaska
Yamal-Europe.
Make notes on the information, such as:
the building of the pipeline — the date, the ownership, etc.
technical information — the length, the capacity, the diameter, the pressure.
any other information — problems, future developments, etc.

Task 3. Read and translate the text:
Pipeline systems
Pipeline networks are composed of several pieces of equipment that operate
together to move products from one location to another.
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.

Partial Delivery Stations: Known also as Intermediate Stations, these facilities
allow the pipeline operator to deliver part of the product being transported.

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.

Block Valve Stations: 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.

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.

Task 4. Fill in the blanks in the sentences below using the figures given in
the box. Use the following approximate conversions to help you:

One mile 1s around 1.8 kilometres.

There are 12 inches in a foot.

One metre is just under 3 feet.

One inch is approximately 2.5 centimetres.

12 and 24 metres long., 2 inches to over 60 inches, 5 and 20 feet per second, a 6-
mile stretch, 10 to 120 centimetres, of about 1 to 2 metres

1. The first pipeline covered from an oilfield in Pennsylvania to the nearest
railway station.

2. A typical diameter for an oil pipeline ranges from

3. Pipelines are normally buried at a depth

4. Oil flows at a speed of between

5. Natural gas pipelines have a greater range of diameters than oil pipelines, varying
from :

6. A typical length of pipeline is between :

Task 6. Match the two parts of each sentence. Some may have more than one
solution:

1. It is notoriously a. to electromagnetic interference.
2. This is an entirely b. system monitoring.

3. We are dealing with worldwide c. solution to the problem.

4. We can offer a unique d. security problems.

5. You will have real-time e. robust machine.

6. It is completely immune f. reliable employee.

7. It is an extremely g. new system.

8. He is a highly h. foolproof technique.




| 9. It is an absolutely

| i. difficult to achieve.

UNIT 35
TANKERS

Words to know
crude carrier

spare oil tanker
tanker fleet

He(TeHAJIUBHOE CYJIHO, TAHKEP
3aIracHoM, CBOOOHBINA TaHKEP

TaHKEePHBIN (IioT

surge up HapacTaTh, yBEJIMIUBATHCS
earnings npUOBLIb, T0XOT
profit pUOBLIB, JOXO]]

oil spill
slick of oil

yTeuKa, pa3nuB HePTu
He(TSIHOE MSITHO

seafront NpUMOpPCKasi 4acTh ropoja

monsoon JOKITUBBIN CE30H, MYCCOH
seep IPOCAYUBATHLCS, MPOTEKATh
tank vessel HaJIMBHOE CYJHO, IUCTEpHA
collision CTOJIKHOBEHUE

grounding Mocajika Ha Mejb

hull failure npoOou B Kopryce KopadJis

Task 1. Read the extracts from three articles about oil tankers. Which article
is from a) a daily newspaper, b) a specialist oil and gas industry magazine, c) an
online encyclopedia?

Extract 1

A lack of spare oil tankers and an increase in OPEC production are driving
shipping rates to record highs, said Morten Arntzen, CEO of Overseas Shipholding
Group, the largest US-based oil tanker owner. ‘This is the first time in 31 years
that we’ve had close to 100% utilization of the world’s tanker fleet,” Arntzen said
last week. Higher rates caused third-quarter earnings for tanker owners to surge up
to ten times over from a year earlier. Overseas Shipholding boosted earnings by a
factor of five, and Teekay saw its profit jump more than tenfold. Fourth-quarter
earnings may show steeper gains because rates have climbed since late September.
Royal Dutch-Shell Group of Companies chartered the Crown Unity, one of
Overseas Shipholding’s 22 very large crude carriers, to transport two million
barrels of oil from the Arabian Gulf to Europe last week for $183,113 a day,
according to data compiled by Bloomberg and a formula on the website of
Norway-based ship broker R.S. Platou. That’s more than ten times Overseas
Shipholding’s break-even cost of $17,400 a day for giant crude carriers.

Extract 2
Pakistani port officials warned yesterday that they faced a major oil spill
along the southern coastline after a tanker that ran aground in heavy storms began



to crack open. A growing slick of oil washed ashore along the main beaches
outside Karachi, bringing toxic fumes and hundreds of dead fish, sea birds and
turtles. More than 1,000 policemen, equipped with masks, were deployed to close
the seafront. Around ten miles of beach, which every evening is normally filled
with families, has been closed. The single-hull tanker, Tasman Spirit, ran aground
in heavy monsoon storms more than two weeks ago. Salvage experts managed to
retrieve some of the 67,500 tonnes of Iranian crude oil it was carrying, but more
than 40,000 tonnes remained on board, port officials said. If the rest seeped into
the sea, it would become one of the world’s worst oil spills.

Extract 3

Oil tankers are only one source of oil spills. According to the United States
Coast Guard, 35.7% of the volume of oil spilled in the United States from 1991 to
2004 came from tank vessels (ships/barges), 27.6% from facilities and other non-
vessels, 19.9% from non-tank vessels, and 9.3% from pipelines; 7.4% came from
mystery spills. On the other hand, only 5% of the actual spills came from oil
tankers, while 51.8% came from other kinds of vessels. The detailed statistics for
2004 show tank vessels responsible for somewhat less than 5% of the number of
total spills, but more than 60% of the volume. In summary, spills are much more
rare, but much more serious on tank vessels than on non-tank vessels. The
International Tanker Owners Pollution Federation has tracked 9,351 accidental
spills that have occurred since 1974. According to this study, most spills result
from routine operations, such as loading cargo, discharging cargo and taking on
fuel oil. 91% of the operational oil spills are small, resulting in less than seven
metric tons per spill. On the other hand, spills resulting from accidents, like
collisions, groundings, hull failures and explosions, are much larger, with 84% of
these involving losses of over 700 metric tons.

Task 2. Read the extract from an informal discussion between two managers
from Overseas Shipholding, Rob McAndrew and Barry Delaney. Complete the
conversation using information from Extract 1 to help you. You will need to
change the wording slightly to suit the conversation better, but there are no fixed
answers:

RM: Have you seen our profit figures for the third quarter?
BD: Not yet. Is it good news?

RM: Yes, definitely. (1) :

BD: That’s excellent.

RM: It is, but it’s not as good as Teekay’s figures.

BD: Really, how did they do?

RM: (2) .

BD: That’s incredible. Why is the industry doing so well?
RM: Well, two reasons really. (3)

BD: I see. How much do we charge to charter a tanker?
RM: Approximately (4) .

BD: And what’s our break-even?

RM: Somewhere in the region of (5)




BD: So we’re making nearly 1,000% profit!
RM: That’s about right, yes. Amazing, isn’t it!

Task 3. From the information provided in Extract 3, complete the following
statistical table showing the sources of oil spills in the United States between 1991
and 2004. Write 'not known' where there is insufficient information to complete the
table. What can be concluded from the data?

QOil Spills in the United States between 1991 and 2004

Source of oil

% by volume of oil spilt | % by number of incidents

Task 4. Prepare a short presentation slide about oil spills.

UNIT 36

SCIENCE IN THE OIL AND GAS INDUSTRY

Words to know

assay
crude oil
assessment
mercury
database
refinery
cargo
purchase

a range of
liquefied
subject
measurement
feedstock
pour point
transparent

npo0a, aHaiausz, B3sTUE P00
ChIpasi, HEOUHIIeHHAs HEPTh
OIICHKA, OIICHUBAHUE

PTYTh

0a3a JaHHBIX
HedTenepepadaThIBAIOIINN 3aBO/T
rpy3

3aKyIiKa; MOJHATHE Tpy3a
pa3zHooOpa3re, KOJTUIECTBO
Pa3KMKECHHBIN, PaCIJIaBICHHBIN
MO/IBEPTaTh

U3MEpPEHHEe, CUCTEMa Mep, apaMeTp
CBIPbE, 3aTOTOBKHU

TeMITepaTypa TeKy4eCTH
OeCLIBETHBIN, MPO3pavyHbIi

Task 1. Read the following extract from the website of an assaying company
called Intertek (www.intertek-cb.com). What services does the company provide?

Assaying services

Full petroleum assay testing services are provided by Intertek through a
global network of experienced crude oil laboratories. The Intertek crude oil labs
perform detailed hydrocarbon analyses, staffed by expert petroleum chemists with




state-of-the-art instrumentation. Intertek is the world’s premier independent
petroleum laboratory network, with the expertise and capabilities required for full
crude oil assay assessments and detailed hydrocarbons analysis. Assay assessment
includes:

Full petroleum assay testing and analysis

Full assay reporting

Full crude oil characterization

Detailed hydrocarbon analysis

Methanol in crude monitoring

Mercury in crude analysis

Enter, smooth and graphically display laboratory crude assay data

Store published crude assay in a secure database

Compare graphically current crude assay to reference assay.

«Superb support from Intertek allowed crude oil samples to be analyzed and
approved in 24 hours while the cargo was still at sea, enabling the crude oil to be
optimally utilized by our refineries and enabled the purchase of a second cargo
only four days later».

Task 2. Read the extract from Statoil's website (www.statoil.com). In
chemical terms, what do you think is the meaning of the words 'premium’, 'light’
and 'sweet'? (NB: 'API' is a measurement of crude oil quality from the American
Petroleum Institute):

Crude Oil Assays

Statoil 1s the world’s third largest exporter of crude oil and the leading
producer of North Sea crude. We can offer a variety of crudes from a range of more
than twenty. Most of the crudes marketed by Statoil are premium, light, sweet
grades.

— Azeri Light is a light, low sulphur crude oil.

Region: Asia

Quality: API between 30-40

— Dalia is a medium density, low sulphur crude oil.

Region: Africa

Quality. API between 20-30

— Ekofisk Blend is a light, low sulphur North Sea crude oil.
Region: Europe

Quality: API between 30-40

— Grane is a heavy, high TAN North Sea crude oil

Region: Europe

Quality: API below 20

— Hungo Blend is a medium density, medium sulphur crude oil.
Region: Africa

Quality API between 20-30

— Lufeng is a medium density, low sulphur, waxy crude oil.
Region: Asia

Quality: API between 30-40



Task 3. Complete the passage below using the words in the box:

content, dependent, determined, form, liquefied, proportions, subjected, types,
whereas, yield

Crude oil and natural gas consist of hydrogen and carbon in different (1)

. For example, crude oil contains between 84 and 87% carbon, (2)
natural gas contains between 65 and 80% carbon.

In crude oil, there are four (3) if hydrocarbon molecule:

— the paraffin or alkane molecule

— the napthene or cycloparaffin molecule
— the aromatic or benzene molecule

— the asphaltic molecule.

The physical properties of crude oil are (4) by the relative percentage of
these different hydrocarbon molecules. In turn, the quality and therefore the value of
the product are also (5) on what can be refined from the crude oil.

Broadly speaking, the greater the (6) of asphaltic molecules there is, the
more the crude oil can be refined into high-grade gasoline or asphalt. On the other
hand, the greater the content of paraffin molecules, the waxier the crude, and

therefore the greater the (7) of lubricating oil and kerosene.
In refining, oil is (8) to heat in a distilling column and products are
extracted in liquid (9) as they cool, with different products being extracted at

different temperatures. The most demanded product in refining is gasoline, followed
by heating fuel, jet fuel and then a number of less-produced products, including (10)

gases and various petro-chemical feedstock, such as methane, ethylene and
propylene.

Task 4. Read the text and answer the questions that follow:

When purchasing crude oil, refiners are interested in the following information:

Origin. The oilfield of origin indicates the quality of the crude. Oil companies
often sell a blend of crudes from different fields.

API. This stands for American Petroleum Institute and is a measure of the
density of the oil. The higher the number, the lighter the oil. Light oils, often
transparent in colour and very fluid, have an API of between 35 and 45. Heavy oils,
which are very viscous and dark-coloured have an API of below 25.

Sulphur content. Sulphur is an undesirable element in crude oil and needs to
be removed during the refining process.

Crude oil is called sweet or sour, depending on its sulphur content. Sweet
crudes have less than 1 % sulphur content by weight, sour crudes somewhere over
1 %.

Pour point. This indicates the amount of wax in a crude oil and is the lowest
point at which the oil will still pour before it solidifies. A waxy crude oil is found in
liquid form below the surface before it is extracted, but can solidify as it is brought
out of the ground and this can lead to clogging in the tubing of the well.

Crude oils are often measured against a benchmark, such as Brent from the




North Sea, which has an API of 33 and a sulphur content of 0.3%.

1. Are there any blended crudes on the list?

2. Which is the heaviest oil on the list?

3. Which oils would be transparent in colour?

4. Which crude might clog as it is extracted from the ground?
5. Which crudes are closest to the Brent crude benchmark?

Task 5. Look through the operations which are involved in different kinds of
testing or analysis. Give them Russian equivalents. Do you know any other
scientific operations not mentioned here?

Analyzing Assaying Benchmarking Disseminating
Gauging Interpreting Logging Measuring
Monitoring Plotting Recording Reporting
Researching Sampling Surveying
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Mertonuueckue peKOMEHJAlMK IpedHa3HaYeHbl Juisi  CTyAeHTOB By3a «CeBepo-KaBkasckuii
benepanbHbI YHUBEPCUTET»
[{esn METOAMYECKUX PEKOMEHJALINN:
1. Metoauueckoe CONpPOBOXKIEHHE Ipollecca BBEJIEHUS M pealu3alud  TpeOOBaHUM
denepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEBbHOrO CTaHAapTa Bhiciiero oOpasoBanus (namee OI'OC
BO), nmomomurs npu pazpaboTke pabounx yd4eOHBIX MpOrpaMM JUCIHIUIMH U MPOo(ecCHOHATbHBIX MOAYJIeH

oOpa3zoBatensHO porpaMmel (ganee OIT).

2. CO3,Z[8.HI/IC B O6p8.30BaTCJ'IBHOM YUPCIKACHUN y‘{e6HO-MeTOI[I/I‘-IeCKOFO obecrieueHust

00pa3oBaTeNLHOTO Mpoliecca.

MeTOZ[I/I‘-IGCKI/Ie pPeKoOMCHAANU ONPCACTIAOT CYIIHOCTD CaMOCTOSTEIbHOMN pa6OTLI CTYACHTOB B BY3C,

e Ha3HAYCHUE, IUTAHUPOBaHKE, (POPMBI OPTAHU3AIMH U BUIBI KOHTPOJIS.
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Conep:kanue

1. HopmaTnBHOe o0ecnneuenne camoctositesibHOii padorsl B PI'OC BO.
2. HaznayeHue ¥ BH/ABI CAMOCTOSITEILHON Pa0d0ThI CTY/ICHTOB.

3. KoHTpoOJIb cCaMOCTOSATENbHOM Pa00ThI CTYACHTOB MPenoaBaTeJassMu.
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1. HopmaTuBHOe o0ecnieyeHue camocTosaTe bHoil padorsl B PI'OC BO

1.1. ®I'OC paznen: «TpeboBanus K yciaoBusm peanuzanuu OlD»:

— TpeboBanuss K 005S3aTeTbHOMY MHUHUMYMY COJIEp)KaHHS 00pa3oBaTEIbHONW IPOTrpaMMBbI
IIOJAFOTOBKU CIIELMAINCTA, K YCIOBHUAM €€ pealu3alii U CPOKaM €€ OCBOCHMS ONPEIEISIFOTCS HACTOSIIUM
(benepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM;

— OCHOBHas oOpa3oBarejibHas NPOrpaMMa IOATOTOBKH CIEIHAIUCTa COCTOMT W3 JAMCUUIUINH
o0IeHayqHoro u mpodecCUOHATBLHOTO ITUKIIOB, COCTOSIIMX W3 0a30BOM M BapHATHBHOM YacTed W
JTUCIHILTUH TI0 BBIOODY;

— MakCHUMaJIbHbIH 00BbeM yueOHOI Harpy3KH CTyZ€HTa yCTaHaBIuBaeTcs 54 yaca B HEZEI0, BKIItoYas
BCE BUJIbI ayTMTOPHOM U BHEAYJUTOPHOM (CaMOCTOSTENbHON) yueOHOM paboTHI.

Bo BpeMsi camoCTOATENHHON MOATOTOBKHA OOYYarOIIMECs JOJKHBI OBITh OOECIEYeHBI JIOCTYIIOM K
cetu HMurepHer. Peanmuzanus oOpa3oBaTeNbHONW MpOrpaMMbl IMOJATOTOBKH — CHELUANNCTa JOJDKHA
o0ecneunBaThbCsl JOCTYIIOM KaKJOTo CTyJeHTa K OnbinoTeuHbiM GoHIaM U 6a3aM JaHHBIX, POPMUPYEMBIM
IO MOJIHOMY TEPEUHIO AUCUHUIUINH 00pa3oBaTeIbHON MIPOTrpaMMbl U3 pacueTa 00ecleYeHHOCTH yueOHUKaMu
1 yueOHBIMH mocoousiMu He MeHee 0,5 sK3eMIUIsipa Ha OJHOTO CTyJeHTa. bubianoreka By3a JH0HKHA UMETh
JOCTaTOYHOE KOJMYECTBO COBPEMEHHBIX YUEOHMKOB M Y4eOHBIX MOCOOMI MO BCeM LHMKIAM AUCLUIUIUH U
MIOCTOSIHHO BOCIOJIHATHCS HAYYHOU JIUTEpaTypOl U NePUOANYECKUMHU U3JaHUSIMU HEPTEra30BOro npoQuiis

OO0beM BpeMeHH, OTBEICHHBINH Ha BHEAYIUTOPHYIO CAMOCTOSITENbHYIO Pab0oTy, HAXOIUT OTPaXKEHUE:!

o B paboueM yuyeOHOM IUIaHE — B IIEJIOM 110 TEOPETUYECKOMY OOYUEHHUIO, KaXKAOMY U3 LIUKIIOB
JUCIHILINH;
. B paboymx mporpaMmax y4eOHBIX NUCHMIUIMH IUKJIOB TUCIHUIUIAH C PaCTpeeeHHEM 10

pasaciiaM Uil KOHKPECTHBIM TEMaM.
2. HazHayeHue ¥ BUAbI CAMOCTOSITEJILHOM paﬁoTI)I CTYACHTOB.
CamMocTosTenpHas pa60Ta IpOBOAUTCH C LCIIbIO:

i CUCTEMATU3AllM W 3aKPCIUICHUA ITOJIYUYCHHBIX TCOPETHUYCCKUX 3HAaHUU H MPAKTUYCCKUX
YMEHUU CTYIECHTOB;

° yriayOJaeHus U pacliupeHHsl TEOPETUUECKUX 3HAHUM;

o dopMHpOBaHHS  yMEHMH  HCHOJB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JTOKYMEHTAIMIO U CIEIUATIBHYIO JIUTEPATYPY;

o pa3sBUTHs I03HABATENbHBIX CIIOCOOHOCTEW M aKTUBHOCTU CTYJEHTOB: TBOPYECKOM
HHUIIUATUBBI, CAMOCTOATCIIBHOCTH, OTBETCTBECHHOCTH, OPraHU30BaHHOCTH,

° ¢dbopMHpOBaHHE CAMOCTOSTEILHOCTH  MBIIUICHUSA, CHOCOOHOCTEH K CaMOpa3BHUTHIO,
COBEPIICHCTBOBAHUIO U CAMOOPTaHU3ALNH;

o (dbopMHpOBaHUs MPAKTUYECKUX (00IIeyuYeOHbIX U MPO(ECCHOHAIBHBIX) YMEHUH U HAaBBIKOB;

o Pa3BUTHIO UCCIENOBATEIBCKAX YMEHUI.

B y‘le6HOM mnmponecce oy BBIJICIISIIOTCS JBA BHJa CAMOCTOSITEIIbHOM pa6OTHZ
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PN

AyanTOpHas Mo AUCLMIINHE, BHeayauTOpHas Mo AUCLUIIIMHE,
MeXAUCLMIIMHAPHOMY Kypcy MEeXAUCLMIIMHaPHOMY Kypcy
1
BbINOJIHAETCS Ha YY4EBHbIX 3aHATUSAX, BbINOJIHAETCA MO 334aHMI0
noA HenocpencTBEHHbIM npenogasarens, Ho 6e3 ero
PYKOBOZCTBOM Mpenojasaresis 1 no HenocpeaCTBEHHOrO yyacTus.

€ro 3ajaHuto

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta - IJIaHUpyeMasd y‘IC6Ha$I, y‘le6HO—I/ICCJ'ICI[OBaTCJ'ILCKaH,
HAay4YHO-HCCJICOO0BATCIIbCKAA pa60Ta CTYACHTOB, BLINIOJHACMAaA BO BHCAYAUTOPHOC BpEMA 10 3aJaHUIO U IIPU
MCTOANYCCKOM PYKOBOJACTBC IIpEriogaBaTeIsd, HO 0e3 ero HEMOCPCACTBCHHOI'O y49aCTHUH.

3. KoHTpoJIb cCaMOCTOATENIbHOM PA00ThI CTYACHTOB NPenoiaBaTeJIsiMu.
KoHTpoJIb caMOCTOSATEIBbHON pabOTHI CTYACHTOB IIPEyCMATPUBACT:

L]

(]

L]
IIPOBEPUTH);

L]

e o

—
S

13.

COOTHCCCHHUC COACPIKAHHA KOHTPOJIA C HCIIIMHA O6y‘IeHI/I$I;
00BEKTUBHOCTD KOHTPOJIA;
BaJIMAHOCTb KOHTPOJIA (COOTBGTCTBI/IG IpCaABABIIAACMBIX Sa,Z[aHI/Iﬁ TOMY, 4TO IMPEAIOJaracTcsa

g depeHInanro KOHTPOIbHO-U3MEPUTENBHBIX MAaTEpUATIOB.

DopMbI KOHTPOJISI CAMOCTOATEIbHOI PadoThI
[IpocMmoTp 1 MpoBepKa BHITOTHEHHUS CAMOCTOSATEILHOW PabOThI MPETo1aBaTeNIeM.
CamMonpoBepka, B3aMMONPOBEPKA BBHIIIOJIHEHHOTO 33/1aHUA B TPYyTIIIE.
OO0cyxieHrne pe3yIbTaTOB BEITIOJTHEHHOW PaOOTHI HAa 3aHSITHH.
TectupoBanue.
[IuceMenHsIit onpoc.
YcTHbIM onpoc.
WNupuBuayansHOe cobecenoBaHme.
Konnoksuym.
OTuet o mpojenanHon padoTe.
3amuTa pedepaToB WM KYpCOBON paOOTHI.
TBOpYECKUI KOHKYPC.
HuTepHerT - KoH(DepeHIHH.
KonrpomnsHas padora.

Kpurepun onieHKkH pe3yibTaTOB CaMOCTOSITEIbHON PadoThl

Kputepusamu o1ieHOK pe3yIbTaTOB BHEAYUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTA SIBIISIFOTCSI:

3a/1a4;
[ )

YPOBEHb OCBOEHUS CTYJIEHTOB y4eOHOr0 MaTepuala;
YMEHHS CTyJIEHTa HCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS MPHU BBIIOJHEHUH MPAKTHYECKUX

dbopMupoBanue Habopa U3 OOLIEKYJBTYPHBIX M NPO(PECCHOHANBHBIX KOMIIETEHIUI

OyIyIIeTo CIenuaInucTa;
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. YMEHHsI CTYJCHTa aKTUBHO WCIIOJb30BaTh DJICKTPOHHBIE 00pa30BaTeNIbHBIC PECYPCHI,
HAXOJUTh TPeOYyIOUIYIOCsS HH(POPMAIIHIO, U3YYaTh €€ U IPUMEHSTh Ha MPAKTUKE;

. 00OCHOBAHHOCTb M YETKOCTh M3JIOKEHHSI OTBETA;

o odopmileHHEe MaTepuana B COOTBETCTBUU C TPEOOBAHUSIMHU;

. YMEHHE OPHEHTUPOBATHCS B TIOTOKE WH(OPMAIIMH, BBIJCIISTH TIIaBHOE;

[ ]

YMEHHUE YETKO CPOpPMYIHPOBATH MpoOIeMy, MPEATIOKHUB €€ pelleHUe, KPUTHUECKH OLIEHUTD
pELIEHUE U €0 TOCIEACTBNS;
o yMEHUE NI0Ka3aTh, IPOaHAIIM3UPOBATh AJIbTEPHATUBHBIE BO3MOKHOCTH, BAPUAHTBI JCHCTBUN;
o yMeHHe c(popMHpPOBaATh CBOIO MO3ULIMIO, OLICHKY U apTyMEHTHPOBATH €€.
Coaep:xanue BHeayIMTOPHOH CaMOCTOATEIbHOH
AeATeIbHOCTH CTYACHTOB
Mertoandeckue ykazaHus JUIs CTYACHTOB I10 BBITIOJTHEHUIO CAMOCTOSTENIbHON pabOTHI:
1. IToaroroBka K JIEKITHSIM
2. IloaroroBka K NpakTUYECKUM 3aHATHAM



